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The  task  of  prepaiing  for  the  press  a  Third  Edition  of  *'  Thk 
Princifles  and  Practice  op  Medical  Jurisprudence  "  has  been 
with  me  a  labour  of  love.  For  fourteen  years  I  was  the  colleague  of 
the  late  Dr.  A.  S.  Taylor,  at  Guy's  Hospital ;  and  as  such  I  had 
ample  opportunities  of  observing  his  enormous  grasp  of  all  matters 
connected  with  the  subject  of  which  these  volumes  treat. 

For  the  revision  of  the  present  edition  I  alone  am  responsible, 
though  I  gratefully  acknowledge  the  valuable  assistance  afforded  mc 
by  a  few  of  my  professional  friends.  A  superficial  glance  might 
perhaps  lead  the  reader  to  suppose  that  the  present  is  a  mere  repro- 
duction,  with  a  few  additions,  of  the  second  edition.  A  more  careful 
examination  will  show,  however,  that  this  is  by  no  means  the  case ; 
for,  whilst  I  have  not  felt  it  right  to  depart  from  the  method  of 
treatment  adopted  by  the  author,  I  have  endeavoured  to  introduce 
a  large  mass  of  new  matter,  without  increasing  the  bulk  of  the 
volumes.  This  has  been  done  by  carefully  condensing  the  some- 
times diffuse  language  in  which  cases  were  described,  without,  I 
trust,  marring  the  clearness  of  the  author's  diction.  It  will  be 
fonnd  that  the  present,  though  scarcely  so  bulky  as  the  second 
edition,  contains  a  large  mass  of  new  matter. 

The  chapters  on  Poisoning  have  been  in  some  parts  entirely  re- 
written. This  has  been  necessitated  by  the  recent  advances  made  in 
this  department  of  forensic  medicine ;  and  many  illustrative  cases 
have  been  added.  I  may  mention  the  case  of  Beg.  v.  Lamson,  as 
an  example. 

In  many  other  departments  also  new  and  illustrative  cases  have 
been  added,  without  burthening  the  text.    I  may  refer  to  the  recent 
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trial  of  the  brothers  Peltzer  for  the  murder  of  M.  Beimays,  as  aii 
example.  Indeed,  I  believe  that  the  work  will  be  found  to  be  still 
worthy  of  its  place  as  the  leading  British  work  on  Medical  Juris- 
prudence. 

In  one  respect  I  have  thought  it  right  to  tone  down,  and  curtail 
materially,  Dr.  Taylor's  language.  I  refer  to  that  portion  of  the 
work  dealing  with  the  relations  of  medical  witnesses  to  the  bai*. 
However  truthfully  the  author's  lively  descriptions  may  have  repre- 
sented scenes  in  Court  between  witnesses  and  barristers,  as  they 
appeared  to  his  mind,  I  felt  that  they  were  no  longer  appUcable  at 
the  present  day.  It  is  rare  indeed,  nowadays,  that  a  medical 
witness,  when  honestly  endeavouring  to  state  the  truth,  receives 
anything  but  courteous  treatment  at  the  hands  of  counsel. 

T.  S. 

Sasdhubst  LoDCiE,  Gbesham  Road,  London,  S.W., 

March,  1883. 
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In  preparing  this  work  for  a  Second  Edition,  it  has  heen  found 
necessary  to  divide  it  into  two  yolumes.  Every  page  has  undergone 
revision^  and  such  alterations  and  additions  have  been  made  as  the 
progress  of  time  had  rendered  necessary.  A  sUght  change  has  been 
made  in  the  arrangement  of  the  subjects^  and  this  has  been  accom- 
panied by  an  increase  in  the  number  of  the  chapters  from  eighty- 
seven  to  one  hundred.  Some  cases  of  old  date  have  been  omitted, 
and  replaced  by  others  of  more  recent  occurrence  and  of  more 
immediate  interest. 

The  subject  of  Medical  Evidence  has  been  enlarged,  and  in- 
corporated in  two  chapters  with  the  text  of  the  work.  In  the  section 
on  Poisoning,  in  addition  to  recent  cases  and  improved  processes  of 
analysis,  notices  of  several  new  Poisons  have  been  introduced.  In 
the  section  on  Wounds  and  Personal  Injuries,  many  new  cases  of 
medico-legal  importance  will  be  found,  and  there  have  been  con- 
siderable additions  to  the  chapters  on  Wounds  of  the  Throat  and 
Chest,  on  Blood-stains,  and  the  new  methods  of  research  proposed 
for  the  detection  of  blood,  including  Spectral  analysis  and  the 
Guaiacum  process.  The  subject  of  Cicatrices  and  other  marks 
indicative  of  personal  identity  has  acquired  great  medico-legal 
interest  in  reference  to  the  Tichbome  Case.  The  evidence  derivable 
from  these  marks  will  be  found  in  the  chapter  appropriated  to  this 
subject ;  but  as  the  case  is  still  pending,  it  is  impossible  to  give  a 
STunmary  of  the  medical  evidence  or  to  make  any  comments  upon 
it.  Additions  of  facts  and  new  cases  have  been  made  to  the  chapters 
on  death  from  Asphyxia,  on  death  from  Starvation,  including  the 
case  of  the  Webh  Fasting  Oirl,  also  to  the  chapters  on  Criminal 
Abortion,  Infanticide,  Insanity,  and  Life  Insurance.  From  the 
large  number  of  medico-legal  cases  publ   hed  yearly  in  British  and 
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foreign  journals,  it  has  been  found  impossible  to  refer  to  more  than 
a  selection  of  them,  and  to  condense  the  details  as  much  as  x>ossiblc. 
In  spite  of  the  increased  dimensions  of  the  Tvork  and  its  publication 
in  two  volumes,  it  has  been  considered  advisable  to  confine  it  within 
certain  limits,  and  to  insert  notices  of  those  eases  only  which 
appeared  to  have  some  immediate  and  practical  interest  for  medical 
men  and  lawyers.  When  it  has  been  found  impossible  for  want  of 
space  to  quote  a  case  fully,  numerous  references  have  been  inserted, 
showing  where  additional  information  may  be  obtained.  Some  new 
engravings  from  photographs  and  original  drawings  have  been 
introduced  into  these  volumes. 

I  have  in  conclusion  to  express  my  obligations  to  many  known 
as  well  as  unknown  correspondents  in  the  professions  of  Law  and 
Medicine,  for  the  reports  of  numerous  cases  not  before  pubUshed, 
which  I  have  been  able  to  introduce  into  this  edition.  I  have  also 
to  thank  others  for  their  friendly  criticism  on  some  parts  of  the 
first  edition.  It  will  be  seen  that  I  have  taken  advantage  of  their 
suggestions. 

A.  S.  T. 

16,  St.  James's  Tebbace,  Rcqext's  Park, 
Avgmt,  1873, 
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MEDICAL    EVIDENCE. 


CHAPTER  1. 

THE    PltACTICB  OP  MEDICAL  JUBISPKUDENCE — MEDICAL  AND  MEDICO-LEGAL  DUTIES 

CONTRASTED MEDICAL  EEPOETS COKONEKS'  INQUESTS — CONCEALED  MURDERS 

INSPECTIONS    OP    THE    DEAD — TRIAL   AT    THE    ASSIZES — SUBPCENAS — DUTIES 

AND    PRIYILEQES   OP    MEDICAL    WITNESSES. 

Medical  Jurisprudence — or,  as  it  is  more  001x111101117  called,  Forensic,  or 
Legal  Medicine — is  a  branch  of  Medicine,  and  may  be  deGned  to  be  that 
science  which  teaches  the  application  of  every  branch  of  medical  knowledge 
to  the  purposes  of  the  law ;  hence  its  limits  are,  on  the  one  hand,  the  re- 
quirements of  the  law,  and  on  the  other,  the  whole  range  of  medicine. 
Anatomy,  physiology,  medicine,  surgery,  chemistry,  physics,  and  botany, 
lend  their  aid  as  necessity  arises ;  and  in  some  cases  all  those  branches  of 
science  are  required  to  enable  a  Court  of  Law  to  arrive  at  a  proper  con- 
clusion on  a  contested  question  affecting  life  or  property. 

Medical  jurists  are  by  no  means  agreed  upon  the  exact  boundaries  of 
their  science.  Some  authorities  include  forgery  and  coining,  and  all 
ofEences  requiring  purely  chemical  evidenge ;  others  include  feigned  diseases, 
nuisances,  and  subjects  connected  with  public  health  or  sanitary  legislation ; 
while  one  German  writer  introduces  the  government  and  regulation  of 
Temperance  Societies.  Those  who  thus  propose  to  enlarge  the  science 
f or^get  the  maxim,  *Ar8  longa,  vita  hrevis ;  '  and  they  also  forget  that,  by 
demanding  too  much  of  a  medical  practitioner,  they  may  deter  him  from 
undertaking  the  study  of  that  portion  which  may  really  prove  serviceable 
to  him  in  the  practice  of  his  profession.  State  Medicine  includes  both 
Medical  Jurisprudence  and  Hygiene. 

The  purpose  of  this  work  is  to  bring  as  far  as  possible  within  a  reasonable 
compass  those  subjects  which  especially  demand  inquiry,  and  which  more 
particularly  concern  the  duties  of  the  educated  physician  and  surgeon  in 
his  relation  to  the  law.  The  definition  above  given  necessarily  implies  that 
a  medical  jurist  should  have  a  theoretical  and  practical  knowledge  of  all 
branches  of  the  profession,  a  large  range  of  experience,  and  the  rare  power 
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of  adapting  his  knowledge  and  experience  to  emergencies.  Ho  should  l: 
able  to  elucidate  anj  difficult  medico-legal  question  which  may  arise,  an 
be  prepared  at  all  times  to  make  a  cautious  selection  of  such  medical  fact: 
and  a  proper  application  of  such  medical  principles,  as  may  be  neccssar 
to  enable  a  judge  to  place  the  subject  in  an  intelligible  light  before  tL 
jury,  and  to  enable  a  jury  to  arrive  at  a  just  conclusion. 

Medico-legal  knowledge  does  not  consist  so  much  in  the  acquisition  c 
facts  as  in  the  power  of  arranging  them,  and  in  applying  the  conclusions  t 
which  they  lead  to  the  purposes  of  the  law.  A  man  may  be  a  most  skilf  i 
surgeon,  or  a  most  experienced  physician;  his  mind  may  be  well  store 
with  professional  information ;  yet  if  he  is  unable  by  the  use  of  simpi 
language  to  make  his  ideas  known  to  others,  his  knowledge  will  be  of  n 
avail.  One  far  below  him  in  professional  standing  and  experience  ma 
make  a  better  medical  witness. 

The  variety  of  subjects  in  which  a  medical  jurist  is  required  to  hav 
knowledge  and  experience  may  alarm  a  student  of  medicine,  and  lead  hii 
to  suppose  that,  as  he  cannot  make  himself  perfectly  acquainted  with  al 
he  may  well  forego  the  labour  of  preparing  himself  in  any.  But  tlii 
would  be  taking  an  erroneous  view  of  his  position.  This  description  c 
the  qualifications  necessary  to  constitute  a  normal  witness  in  a  Court  c 
Law  must  not  deter  him  from  entering  on  the  study.  It  is  assured! 
beyond  the  mental  power  of  any  individual  that  he  should  be  at  the  sam 
time  profoundly  versed  in  all  the  principles  of  medicine  and  jurisprudenc( 
and  that  he  should  be  able  to  answer  all  possible  questions,  and  encountc 
and  remove  all  medical  difficulties  that  may  occur  during  the  trial  of 
civil  or  criminal  case.  All  that  the  law  expects  from  a  medical  man  is 
fair  average  knowledge  not  merely  of  his  profession,  but  of  that  which  fall 
more  peculiarly  under  the  province  of  a  medical  witness.  There  can  b 
no  doubt  that  the  more  perfectly  a  man  has  made  himself  master  of  hi 
profession,  the  better  will  he  be  fitted  to  follow  the  principles  and  appl 
himself  to  the  practice  of  medical  jurisprudence ;  but  he  must  divest  himsel 
of  the  notion  that  these  principles  can  be  spontaneously  acquired,  or  tha 
they  are  necessarily  derived  from  the  study  of  those  isolated  branches  o 
medicine  upon  which  medical  jurisprudence  is  based.  The  materials  fo 
the  medical  jurist  undoubtedly  exist  in  these  collateral  sciences :  but  the; 
require  to  be  assorted,  selected,  and  moulded  into  shape,  before  they  can  b 
applied  to  any  useful  purpose.  A  man  may  be  well  qualified  to  practise  a 
a  physician  or  surgeon,  and  yet  find  himself  deficient  when  called  upoi 
to  act  as  a  medical  witness.  There  was  no  doubt  that  John  Hunter  stoo( 
in  his  time  at  the  very  head  of  his  profession,  and  that  none  could  havi 
profited  more  by  industry  and  experience.  If  sound  professional  know 
ledge  could  have  qualified  any  man  to  act  as  a  medical  witness,  we  shouh 
assuredly  be  justified  in  pointing  to  him  as  an  example ;  and  yet  this  grea 
man,  when  summoned  to  give  evidence  on  a  memorable  trial  for  poisoning 
which  occurred  in  1781,  was  obliged  to  confess  that  he  was  unable  to  giv< 
a  satisfactory  answer  to  the  important  question  put  to  him.  Hunter  wai 
the  only  professional  witness  called  on  the  part  of  the  prisoner  to  rebui 
the  charge  of  poisoning  the  deceased  by  laurel-water.  His  cross-cxamina 
tion,  however,  rather  strengthened  the  case  for  the  prosecution ;  and  tb( 
final  question  put  by  the  Court  was:  *Give  your  opinion,  in  the  besl 
manner  you  can,  one  way  or  the  other,  whether,  upon  the  whole  of  the 
symptoms  described,  the  death  proceeded  from  the  medicine  (laurel- water), 
or  any  other  causes  ?  '  -4.  '  I  do  not  mean  to  equivocate  ;  but  when  I  tell 
the  sentiments  of  my  own  mind,  what  I  feel  at  the  time,  I  can  give  nothing 
decisive.*  With  that  candour  which  exists  in  all  great  minds,  Huntei 
admitted  his  deficiencies ;  and  he  regretted  to  the  latest  period  of  his  life 
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that  he  had  not  directed  more  attention  to  snhjects  of  this  nature.     It 
is  clear  from  his  answer  that  he  shonld  not  have  appeared  in  the  case 
at  all.     In  Hunter's  time  medical  jnrisprndence  was  unknown  in  this 
country ;  but  the  want  of  it  was  clearlj  perceived.     It  was  made  apparent 
from   the  events   of  this  remarkable   trial   {Bex  v.  JDonellariy  Warwick 
Lent  Ass.,  1 781),  that  a  peculiar  kind  of  experience  was  required  to  fit  a 
medical  man  to  act  as  a  witness  in  a   Court  of  Law — that  many  loose 
principles  existed  in  medicine,  surgery,  and  chemistry,  the  fallacies  of 
which  were  quite  unimportant  so  far  as  they  related  to  medical  practice, 
but  wbich  required  to  be  closely  sifted  and  thoi*oughly  examined  before 
they  could  be  received  as  evidence  in  law.    Medical  men  were  then,  as  now, 
apt  to  confound  what  is  mere  matter  of  belief  with  proof.     In  a  Court  of 
ikw,  however,  the  difference  is  soon  made  apparent.     From  the  occurrence 
of  this  and  similar  cases,  there  was  an  obvious  necessity  for  the  creation 
of  a  distinct  branch  of  science  in  which  all  medical  facts  and  principles 
capable  of  serving  as  evidence  should  be  arranged,  developed,  and  explained. 
The  duties  of  a  medical  jurist  are  distinct  from  those  of  a  practising 
physician  or  surgeon :  the  latter  looks  only  to  the  treatment  of  disease  or 
accident,  and  the  saving  of  life ;  but  the  object  of  the  former,  in  a  large 
proportion  of  cases,  is,  whether  in  reference  to  the  living  or  the  dead,  to  aid 
the  law  in  fixing  on  the  perpetrator  of  a  crime,  or  to  rescue  an  innocent 
person  from  a  falsely  imputed  crime.     Thus  he  may  be  required  to  deter- 
mine whether,  in  a  particular  case,  the  cause  of  death  is  natural  or  violent ; 
and  for  this  purpose  it  will  bo  necessary  for  him  to  make  an  entirely  new 
application  of  his  professional  knowledge.     Ho  has  now  the  difficult  task 
of  making  a  selection  from  those  parts  of  the  medical  sciences  which  bear 
upon  the  legal  proof  and  development  of  crime. 

Some  members  of  the  medical  profession  have  been  inclined  to  look 
npon  medico-legal  practice  as  an  unnecessary  addition  to  their  ordinary 
duties ;  but  there  are  few  who  have  been  long  engaged  in  the  practice  of 
the  profession  who  have  not  found  themselves  occasionally  placed  in 
sitnations  of  difficulty  from  the  accidental  occurrence  of  cases  demanding 
medico-legal  investigation.  A  medical  man  is  summoned  to  attend  a 
person  labouring  under  the  effects  of  poison  criminally  administered,  but 
at  the  time  he  may  have  no  knowledge  or  even  suspicion  that  poison  is  the 
cause  of  the  symptoms.  In  spite  of  the  best  treatment,  death  ensues :  here 
the  functions  of  the  medical  man  end,  and  those  of  a  medical  witness 
begin.  It  is  impossible  that  he  can  now  avoid  giving  evidence,  or  shift  the 
responsibility  to  another — the  law  will  insist  upon  his  appearance,  first  in 
the  Court  of  the  coroner,  and  afterwards  at  the  Assizes.  It  will  be  assumed 
that,  as  a  registered  member  of  the  profession,  he  is  fully  competent  to 
answer  every  question  put  to  him  by  judge  and  counsel  relative  to  the 
general  effects  of  poison ;  the  quantity  of  each  required  to  destroy  life ;  and 
the  time  within  which  a  poison  may  prove  fatal.  It  may  be  objected  to 
his  evidence,  that  the  deceased  had  died  from  the  effects  of  disease  and 
not  from  poison ;  in  which  case  the  examination  will  lead  to  a  searching 
inquiry  into  all  those  diseases  which  resemble  poisoning  in  their  symptoms 
lud  post-mortem  appearances,  as  well  as  the  means  of  making  a  certain 
distinction  between  them,  and  the  fallacies  to  which  the  chemical  processes 
for  the  detection  of  poison  are  liable.  On  another  occasion,  a  medical  man 
may  be  called  to  render  assistance  to  one  who  has  been  stabbed  in  a  quarrel, 
Mid  who  speedily  dies  from  the  wound.  The  office  of  the  surgeon  here 
ceases,  while  that  of  the  medical  jurist  commences.  Ho  must  now  be  pro- 
pared  to  answer  numerous  questions,  all  bearing  npon  the  legal  proof  of 
[jrime — all  necessary  in  law,  although  apparently  superfluous  m  surgery. 
Ihus  he  may  be  asked  to  state  the  precise  characters  of  a  wound  inflicted 
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upon  the  body  of  a  man'  soon  after  death,  and  by  what  means  a  particnla 
wound  was  inflicted.  Was  it  homicidal  or  accidental?  The  amount  o 
blood  lost  ?  Whether  the  person  could  have  moved  or  performed  any  ac 
after  receiving  it  P  Are  certain  stains  found  upon  his  clothes,  or  upon 
knife  belonging  to  him,  owing  to  effased  blood  or  other  causes  ?  Whethe 
any  and  what  statements  were  made  by  the  dying  man,  and  what  were  th 
precise  circumstances  under  which  they  were  made  ?  It  need  hardly  b 
observed  that  questions  of  this  nature  are  rarely  noticed,  except  in  a  cursor 
manner,  by  professors  of  chemistry  and  surgery,  and  a  medical  man  is  no 
likely  to  acquire  the  means  of  answering  them  by  intuition.  On  the  othe 
hand,  regarding  ourselves  as  living  in  a  civilized  state,  in  which  the  detec 
tion  and  punishment  of  crimes  against  life  and  property  are  indispensaUi 
to  the  security  to  all,  it  is  impossible  to  overrate  their  importance.  Unles 
a  witness  is  able  to  return  answers  to  these  questions  when  a  pablii 
necessity  occurs,  a  guilty  man  may  escape  punishment  or  an  innocent  xmu 
may  be  condemned.  He  may  thus  most  seriously  injure  his  own  repaid 
tion ;  for  it  is  certain  that  his  qualifications  as  a  physician,  surgeon,  oi 
general  practitioner,  however  great,  will  not  shield  him  from  the  reproach 
of  having  caused  a  failure  of  justice. 

Thus,  then,  it  is  obvious  that  the  duties  of  a  medical  jarist  are  of  a 
highly  responsible  nature  and  of  great  importance  to  society,  while  the  cases 
which  call  them  into  exercise  are  of  purely  accidental  occurrence.  A 
medical  practitioner  who  thinks  himself  secure  in  the  most  retired  corner 
of  the  kingdom,  is  liable  to  find  himself  suddenly  summoned  as  a  witness 
on  a  trial,  to  answer  questions  which  perhaps  during  a  long  period  of 
practice  he  had  been  led  to  regard  as  trifling  and  unimportant.  Under 
the  circumstances  it  is  scarcely  possible  that  he  can  avoid  exposing  his  d^ 
ficiencies,  and  the  final  question  will  be.  Have  you  ever  attended  to  or  thongU 
of  these  svbjecfs  before  f  A  negative  answer  to  this  question,  while  it 
commonly  brings  vrith  it  public  censure,  will  in  most  instances  lead  to  tbe 
acquittal  of  the  accused  in  spite  of  strong  presumptions  of  guilt. 

The  truth  of  this  picture  will  be  felt  and  acknowledged  by  those  wbo 
have  been  a  few  years  engaged  in  practice.  The  records  of  our  law-courts 
contain  many  unfortunate  exposures,  which  might  have  been  easily  avoided 
had  the  witnesses  only  availed  themselves  of  the  opportunities  afforded  to 
them  of  acquiring  a  knowledge  of  the  subject ;  but  they  had  unreflectingly 
acted  on  the  principle  that  medical  jurisprudence  was  a  dry,  dull,  and  use- 
less study,  and  that  the  practice  of  it  was  remote  and  speculative.  This 
feeling  is,  however,  fast  disappearing.  Those  who  have  been  compelled  by 
circumstances  to  give  their  attention  to  it  have  in  subsequent  cases  taken 
care  to  prepare  themselves  for  the  ordeal  through  which  every  medical 
witness  must  pass. 

Some  medical  men  who  have  treated  legal  medicine  with  indifference 
have  occasionally  ventured  to  act  as  witnesses,  thinking  that  the  subjects  on 
which  they  were  likely  to  be  examined  wore  so  little  known  to  judge  and 
counsel  that  even  hazardous  or  rash  statements  would  escape  observation: 
such  witnesses,  however,  have  often  found  to  their  cost  that  they  were 
labouring  under  a  great  delusion.  Various  circumstances  have  led,  in 
recent  times,  to  the  acquisition  of  much  medico-legal  knowledge  by  lawyerSr 
especially  in  relation  to  questions  connected  with  wounds,  child-murder,  and 
poisoning ;  and  they  are  not  slow  in  detecting  and  exposing  a  mere  pret^der 
who  attempts  to  shelter  himself  by  vague  or  evasive  statements  and  technical 
language.  There  are  few  counsel  engaged  in  any  civil  or  criminal  case  of 
importance  who  do  not  take  care  to  fort3y  themselves,  under  medical  advice, 
with  a  full  knowledge  of  the  views  of  standard  medical  writers  on  tbe 
subject  in  dispute ;  and  with  these  works  before  them,  and  with  their  pro- 
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TerbiaJ  acntcness,  he  must  indeed  be  a  clever  witness  who  can  succeed  in 
passing  off  an  erroneous  or  evasiye  answer  to  a  medico-legal  question. 

It  is  a  frequent  charge  against  members  of  the  medical  profession,  that 
in  a  Court  of  Law  thej  are  the  worst  witnesses  on  matters  of  fact  and 
opinion.    This  is  an  unmerited  censure.    Those  who  are  ready  to  make  this 
charge  overlook  the  complexity  and  difficulty  of  the  questions  which  are 
put  to  medical  men  compared  with  those  put  to  other  witnesses.     They 
also  forget  that  medical  men  are  mnch  more  frequently  summoned  as 
witnesses  than  the  members  of  the  two  other  learned  professions.     Their 
evidence  obtains  greater  publicity,  and  is  necessarily  exposed  to  greater 
criticism.     The  author  was,  on  one  occasion,  present  at  a  trial  before  Lord 
Truro,  in  which  the  action  was  between  two  members  of  the  legal  profes- 
sion, and  the  witnesses  on  both  sides  were  chiefly  ban*isters,  solicitors,  or 
soUcitors*  clerks.     The  questions  put  to  the  witnesses  were  so  cleverly  met 
and  so  technically  evaded,  that  it  was  scarcely  possible  to  obtain  a  plain 
statement  or  a  consistent  history  of  the  most  simple  facts  of  the  case.     A 
direct  answer  could  not  be  procured  on  any  question,  and  the  mode  in 
which  the  witnesses  gave  their  testimony  elicited  on  several  occasions  re- 
bukes from  the  judge.     The  fact  is,  that  good  and  bad  witnesses  are  to 
he  met  with  in  every  profession ;  under  equal  conditions  there  is  no  reason 
to  suppose  that  one  would   furnish  a  greater  number  of  incompetent 
witnesses  than  another.     It  is  certainly  the  fault  of  medical  men  that  they 
are  not  generally  prepared  for  the  questions  which  are  likely  to  arise  in 
a  case  on  which  they  know  they  will  be  required  to  give  evidence.     This 
want  of  preparation  frequently  applies  to  facts  as  well  as  to  opinions. 
Thus,  in  reference  to  a  case  on  which  a  charge  of  murder  or  manslaughter 
may  be  ultimately  founded,  a  medical  man  who  is  called  in,  frequently 
omits  to  observe  many  circumstances  because  they  appear  to  him  to  be 
irrelevant  or  to  have  little  importance,  although  at  the  subsequent  trial  he 
may  find,  to  his  dismay,  that  they  actually  become  the  turning-points  of 
innocence  or  guilt.     Medical  observation  as  a  result  of  professional  habits 
is,  on  these  occasions,  in  general  confined  to  only  one  set  of  circumstances 
— the  recognition  and  treatment  of  disease  or  personal  injury ;  but  medico- 
legal observation  should  take  a  much  wider  range  than  this,  and  should  bo 
directed  to  all  the  surrounding  &cts  and  incidents  of  a  case.     The  essential 
difference  in  the  two  kinds  of  practice  is,  that  circumstances  which  are  of 
no  mterest  in  a  medical  or  surgical  point  of  view  are  often  of  the  greatest 
valae  and  importance  in  legal  medicine.     It  is  obvious  that  if  they  are 
not  observed  by  a  medical  witness  when  he  is  first  summoned  to  the  injured 
person,  whether  dying  or  dead,  it  will  be  out  of  his  power  to  meet  many  of 
the  questions  which  must  arise  in  the  progress  of  the  case.     The  non- 
observance  of  these  facts  is  a  serious  evil,  and  often  carries  with  it,  although 
unjustly,  an  imputation  of  professional  ignorance. 

The  first  duty,  therefore,  of  a  medical  jurist  is  to  cultivate  a  faculty 
of  minute  observation  of  medical  and  moral  circumstances.  This,  when 
combined  with  a  general  knowledge  of  what  the  law  requires  as  evidence, 
will  enable  him  to  meet  in  a  satisfactory  manner  all  the  scientific  questions 
that  may  be  necessary  for  the  elucidation  of  a  case.  The  exercise  of  this 
faculty  is  by  no  means  inconsistent  with  the  performance  of  his  duties  as 
a  physician  or  surgeon.  Some  eminent  professional  men  have  been  known 
to  possess  this  power  as  a  natural  gift.  Sir  Astley  Cooper  was  called  to  see 
a  man  who,  while  sitting  in  his  chair  in  a  private  room,  had  been  mortally 
wounded  by  a  pistol-shot  from  the  hands  of  an  unseen  person.  Sir  Astley 
having  done  what  was  necessary  respecting  the  wound,  compared  closely 
the  direction  from  which  the  pistol  was  fired  with  the  position  of  tho 
wounded  man,  and  he  came  to  the  conclusion  that  the  pistol  must  have 
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been  fired  by  a  left-banded  man.  Tbe  only  lefi-bandcd  man  known  to  be  on 
the  premises  at  tbe  time  was  an  intimate  friend  of  tbe  deceased,  against 
wbom  tbere  was  no  saspicion ;  bat  tbis  acnte  observation  led  to  bis  arrest 
and  trial,  and  be  was  subsequently  convicted  of  tbis  act  of  murder. 

Tbe  condition  and  position  of  tbe  body  of  a  person  dead  from  wounds, 
tbe  position  of  a  weapon,  and  tbe  state  of  tbe  dress  and  weapon,  as  well 
as  tbe  form  and  direction  of  tbe  wound  itself,  are  not  always  noticed  witb 
sufficient  accuracy.  It  is,  bowever,  only  right  to  say  tbat  many  medical  men 
in  tbe  present  day  sbow  great  acumen  in  tbeir  examination  of  these  cases. 
Tbe  author  was  present  at  a  trial  for  murder  in  which  tbe  evidence  showed 
tbat  a  man  bad  been  stabbed  in  the  chest,  and  be  died  almost  instantly  from 
a  wound  in  the  heart.  Tbe  act  bad  been  perpetrated  by  some  one  in  a 
crowd  in  the  dusk  of  the  evening,  but  no  one  was  seen  to  strike  the  blow, 
and  no  weapon  was  found  near  the  spot.  The  surgeon  observed  tbat  the 
wound  in  the  chest  was  sharp  at  one  angle  and  rounded  at  tbe  other,  an<3 
be  gave  bis  opinion  that  the  wound  bad  been  inflicted  witb  a  knife  having 
one  sharp  edge,  and  not  witb  a  dagger  or  double-edged  knife.  Within  { 
few  hours  after  the  occurrence,  a  man  was  arrested  on  suspicion  and  a  knife 
which  be  attempted  to  conceal  was  taken  from  him.  It  was  in  a  sheath 
and  had  at  this  time  iret  blood  upon  it,  showing  a  recent  use  of  the  weapon 
It  was  a  pointed  knife,  with  a  broad  blade,  and  one  sharp  edge  only — sucl 
a  weapon  as,  in  tbe  opinion  of  the  surgeon,  would  have  produced  the  stal 
in  the  chest.  The  man  was  tried  and  convicted,  the  observation  of  tb( 
surgeon  respecting  tbe  state  of  tbe  wound  and  the  weapon  furnishing  im 
portant  evidence  of  bis  guilt.  On  the  other  band,  want  of  observation  ma] 
lead  to  the  discharge  of  guilty  persons.  A  woman  was  found  dead  in  bei 
bed,  witb  some  lacerated  wounds  of  the  scalp :  there  was  strong  reason  t( 
believe  that  these  had  been  produced  by  criminal  violence,  but  it  wtu 
suggested  for  tbe  defence  that  as  there  were  projecting  nails  at  the  bead  oi 
tbe  bed,  these  lacerations  might  have  arisen  from  accident — a  snggestioc 
supported  to  some  extent  by  tbe  medical  evidence.  An  experienced  witness^ 
however,  stated  that  from  bis  examination  be  did  not  believe  tbat  tbe  nails, 
even  if  they  were  in  the  bedstead  at  the  time  of  the  occurrence,  could  have 
produced  the  wounds.  He  also  said  that  as  blood  had  issued  from  the 
wounds,  and  there  was  no  blood  about  the  nails  or  this  part  of  the  bed 
around  them,  he  did  not  believe  that  the  bead  had  at  any  time  come  in 
contact  with  the  nails.  Those  who  were  first  called  to  the  dead  body  bad 
omitted  to  notice  whether  there  was  anything  on  or  near  to  the  bed  tc 
account  for  the  wounds  on  tbe  scalp,  and  they  were  quite  unable  to  saj 
whether  there  were  or  were  not  any  projecting  nails  at  tbe  bead  of  tbe  bed 
when  they  first  examined  the  body.  The  prisoner  was  discharged  on  the 
Scotch  verdict  of  *  Not  proven ;  *  and  there  was  some  reason  to  believe  that 
be  escaped  through  manufactured  evidence,  i.e.  that  tbe  nails  had  been  driver 
into  tbe  bead  of  the  bed  subsequently  to  the  death  of  the  woman.  At  anj 
rate,  it  seems  perfectly  clear  from  a  general  view  of  tbe  medical  evidence 
that  the  wounds  coula  not  have  been  produced  by  the  nails  in  the  mannci 
suggested,  and  that  the  wounded  portion  of  the  scalp  bad  not  at  any  time 
been  in  contact  with  them.  As  they  were  lacerated  wounds,  and  so  mighi 
have  been  produced  by  nails,  tbe  accused  had  the  benefit  of  tbe  doubl 
which  was  thus  raised  in  the  minds  of  tbe  jury. 

The  judge  who  tried  this  case  remarked  that  *a  medical  man,  wheh 
he  sees  a  dead  body,  should  notice  everything,^  Undoubtedly  he  should 
observe  everything  which  could  throw  a  light  upon  tbe  production  ol 
wounds  or  other  injuries  found  upon  it.  It  should  not  be  left  to  policemer 
to  say  whether  there  were  any  marks  of  blood  on  the  dress  or  on  th( 
bands  of  tbe  deceased,  or  on  tbe  f  nmiture  in  the  room.     The  dress  of  the 
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deceased  as  well  as  the  body  slioald  be  always  closely  examined  at  once  on 
the  spot  by  a  medical  man.  The  importance  of  this  precaution  is  well 
illnstrated  by  a  case  related  in  another  page,  in  which  a  man  just  escaped 
committal  on  what  would  have  proved  a  false  charge  of  murder,  by  reason 
of  the  examination  of  an  article  of  dress  accidentally  produced  at  the 
adjourned  inquest. 

There  is  another  point  which  is  frequently  omitted  on  these  occasions, 

and  the  omission  may  give  rise  to  great  inconvenience  if  not  to  a  failure  of 

justice.     Thus,  in  reference  to  a  dead  body,  no  observation  is  made  at  the 

time  of  the  visit  whether  it  or  any  part  of  it  is  cold  or  warm ;  V7h ether  the 

limbs  are  cold  and  rigid,  or  cold  and  pliant.     In  a  medical  and  surgical 

view  these  conditions  of  the  body  are  of  no  importance,   but  medico- 

legally,  if  the  facts  are  observed,  they  may  enable  a  witness  to  speak  with 

greater  or  less  probability  as  to  the  time  of  death  :  this  may  make  all  the 

difference  between  the  acquittal  and  conviction  of  a  person  charged  with 

murder.     The  case  of  Gardner,  elsewhere  related,  will  show  the  importance 

of  observations  of  this  kind.     The  circumstances  which  chiefly  require 

notice  on  these  occasions  have  been  fully  described  in  the  section  on 

Wounds.     In  reference  to  supposed  death  from  poison,  other  matters  will 

also  require  special  attention.   These  will  be  found  in  detail  in  the  chapters 

on  Poisoning. 

It  may  stimulate  the  attention  of  a  medical  practitioner  in  reference  to 
these  inquiries,  if  he  is  informed  that  it  is  a  great  art  of  counsel  who  defend 
persons  charged  with  murder  or  manslaughter  to  endeavour  to  discover 
what  he  omitted  to  do.  Although  sometimes  the  omission  may  be  really  of 
no  medical  importance  whatever,  yet  it  may  be  placed  before  the  jury  in 
such  a  strong  light  that  the  accused  obtains  the  benefit  of  a  doubt.  The 
omission  may  be  attributed  to  professional  ignorance,  or,  what  is  worse  to 
professional  bias — ^a  determination  to  find  proofs  of  guilt  against  the  '  un- 
happy prisoner  at  the  bar ' — when  the  facts  might  be  innocently  explained 
by  a  want  of  experience  on  the  part  of  the  witness  in  dealing  with  cases  of 
this  nature. 

Medical  Beports  for  Inquests, — If  we  except  medical  experts,  who  are 
selected  according  to  their  experience  in  different  branches  of  the  profession, 
medical  men  have  no  option  respecting  medico-legal  practice,  for  the  cases 
which  give  rise  to  medico-legal  questions  are  always  more  or  less  connected 
with  the   general  practice  of  medicine  and  surgery.      The  initiation  of 
criminal  proceedings  in  England  and  Ireland  is  generally  in  the  court  of 
the  Coroner.     Unless  the  medical  man  is  supposed  to  be  implicated  by 
maltreatment  or  otherwise  in  the  death  of  a  person,  an  order  is  issued  to 
him  to  make  an  inspection  of  the  body  and  report  the  results.    In  reference 
to  cases  of  poisoning,  wounds,  and  alleged  child-murder,  the  points  to 
which  he  should  especially  direct  his  attention  will  be  found  fully  de- 
scribed in  the  chapters  on  those  subjects.     At  the  time  of  the  inspection 
and  analysis  he  should  make  notes  of  all  that  he  observes  and  does ;  and 
upon  this  he  may  base  a  report,  which  should  be  a  summary  of  the  medical 
&ct6,  and  of  the  conclusions  based  upon  them  expressed  as  much  as  possible 
in  untechnical  language.     In  another  part  of  the  work  the  reader  will  find 
a  description  of  the  course  to  be  puraued  on  such  occasions,  as  well  as  of 
the  circumstances  under  which  notes  are  permitted  to  be  referred  to  by 
a  medical  witness ;  and  the  rules  for  drawing  up  medico-legal  reports  are 
also  fully  explained. 

There  are  frequently  defects  in  these  reports  which  it  is  desirable  to  point 
out.  The  statements  are  sometimes  drawn  up  in  exaggerated  language :  at 
others  they  are  overloaded  with  technical  and  unintelligible  terms,  and  the 
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writer  is  seldom  sufficiently  careful  to  keep  his  facts  distinct  from  his  com- 
ments.    The  former  may  be  nsef al  as  evidence ;  the  latter  are  inadmissible 

With  respect  to  the  first  of  these  defects,  it  is  very  much  the  practice 
of  medical  men,  in  drawing  np  reports  of  medical  cases  for  professional 
purposes,  to  nse,  unthinkingly,  exaggerated  language.  Thus  it  may  be 
observed  in  the  drawing  up  of  an  ordinary  post-mortem  examination,  the 
lining-membrane  of  the  stomach  is  described  as  being  *  intensely '  inflamed 
or  some  part  is  *  considerably '  injected,  or  a  cavity  is  '  enormously 
distended.  '  Expressions  thus  loosely  employed  convey  to  the  legal  mind  f 
widely -different  meaning  from  that  intended  by  the  reporter.  They  create 
also  great  difficulty  in  evidence  if  withdrawn  or  modified — a  change  whicl 
other  circumstances  may  show  to  be  necessary,  and  at  the  same  time  the} 
place  the  witness  in  an  undesirable  position  before  the  Court.  On  the  othei 
hand,  if  retained,  they  may  render  the  facts  unsusceptible  of  explanatioi 
upon  any  theory  of  natural  disease.  Such  descriptions  obviously  imply  s 
comparison  with  similar  conditions  in  numerous  other  dead  bodies;  bu 
what  is  the  standard  by  which  they  are  really  measured,  and  what  oppor 
tunity  has  the  witness  had  of  creating  such  a  standard  in  his  own  mind ' 
In  gej^eral,  it  will  be  found  that  such  expressions  have  been  used  withou 
proper  consideration,  from  a  habit  acquired  by  the  writer  in  reporting 
cases  for  the  information  of  medical  men  only.  Let  him  who  is  inclined  U 
use  them  bear  in  mind  that  barristers  look  much  more  closely  to  the  stric 
signification  of  words  than  medical  men,  and  that  they  are  always  dispose! 
to  distrust  the  judgment  of  one  who  cannot  speak  or  write  without  resorting 
to  the  use  of  the  superlative  degree. 

The  free  use  of  technical  terms  in  drawing  up  reports  may  be  attribute! 
to  a  similar  practice  in  the  profession.  Putting  aside  those  cases  in  whicl 
a  medical  man  thinks  he  is  displaying  his  erudition  by  the  selection  an( 
use  of  such  terms,  there  can  be  no  doubt  that  great  numbers  of  medica 
practitioners  fall  into  this  practice  from  mere  habit.  They  think  they  ar< 
addressing  the  report  to  a  medical  society,  instead  of  a  coroner  and  jui] 
who  have  never  in  their  reading  or  experience  met  with  such  terms,  anc 
to  whom  therefore  they  are  unintelligible.  In  a  report  on  the  appearance 
in  the  body  of  a  man  who  had  suffered  from  chronic  insanity,  the  following 
passage  occurred: — 'The  only  morbid  appearance  in  the  brain  was  ai 
atheromatous  deposit  in  the  Pons  Varolii,  near  the  situation  of  the  locu: 
niger.'  In  another  document,  the  reporter  stated,  for  the  information  of  i 
coroner's  jury,  that  the  *  integuments  of  the  cranium  were  reflected,  ant 
the  calvarium  was  exposed.'  If  a  reporter  will  use  such  terms  as  these  01 
others  of  a  similar  kind,  such  as  'parietes  of  the  abdomen,'  'epigastrium, 
'  hypertrophy  of  the  liver,'  when  it  would  require  no  more  trouble  to  pu 
what  he  means  in  plain  English,  he  must  bo  prepared  to  have  his  meaning 
perverted  or  wholly  misunderstood.  Setting  aside  the  men  who  act  a 
jurors,  it  may  be  observed  that  educated  persons,  such  as  coroners  an( 
magistrates,  do  not  commonly  include  professional  terms  within  the  rang 
of  their  studies.  There  are  but  few  of  them  who  understand  the  difEerenc 
between  perineum  and  peritoneum,  or  the  meaning  of  the  words  hemi 
spheres  of  the  brain,  pia  mater,  puncta  cruenta,  corpora  qnadrigemina 
centrum  ovale,  &c.  They  are  not  likely  to  know  the  difference  betweei 
the  cardia  and  pylorus,  nor  the  nature  or  situation  of  the  duodenum,  jejn 
num,  ileum  or  c®cum,  and  are  as  ready  to  consider  them  to  be  parts  of  th 
liver  or  urinary  bladder  as  of  the  intestines.  On  one  occasion,  a  leame* 
judge  asked  for  an  explanation  of  the  meaning  of  the  ferra  'alimentary  canal 
A  slight  consideration  will  show  to  any  medical  practitioner  that  refine 
professional  language  is  wholly  misplaced  in  a  report  which  is  intended  t 
inform  and  convince  the  minds  of  ordinary  men  upon  plain  matters  of  £aci 
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The  last  point  which  calls  for  comment  in  reference  to  medical  reports 
is  the  loose  manner  in  which  facts  and  comments  npon  facts,  as  well  as 
hearsay  statements  and  arguments,  are  sometimes  fonnd  hlended.  If  a 
reporter  takes  care  to  eliminate  facts  from  comment,  his  report  is  ad- 
missible, and  may  be  read  at  the  inqnest  or  trial  as  evidence.  The  &cts 
are  for  the  jury — the  comments  npon  the  facts,  introduced  by  the  reporter, 
may  or  may  not  be  just,  and  are  therefore  not  evidence.  Their  correctness 
or  relevancy  to  the  case  will  be  elicited  in  the  cross-examination.  As  a  rule, 
nothing  should  be  entered  in  a  report  which  is  not  connected  with  the 
subject  of  inquiry,  and  which  has  not  actually  fallen  under  the  observation 
of  the  reporter.  The  introduction  of  hearsay  statements — i.e,  statements 
made  by  others,  or  of  circumstances  which  have  come  to  his  knowledge 
through  public  rumour — should  be  carefully  avoided. 

In  the  case  of  M^Lachlun,  who  was  tried  for  the  murder  of  Jessie 
Mcpherson  (Glasgow  Ant.  Circ.,  1862),  some  discussion  arose  upon  what 
should  and  what  should  not  find  a  place  in  a  medical  report.  A  report 
was  put  in  at  the  trial,  in  which  the  surgeon  of  police,  who  had  been 
authorized  to  make  a  post-mortem  examination  of  the  body  of  deceased, 
stated,  in  commencing  his  report,  that  the  body  had  been  found  ^  under 
citcumsiances  of  great  suspiciony*  in  a  front  room,  Ac.  The  judge  re- 
inarked  that  this  was  matter  which  was  not  suitable  to  a  medical  report. 
So  again,  in  reference  to  the  conclusions  drawn,  the  first  and  third  were 
as  follows : — 

1.  'That  this  woman  (the  deceased)  was  murdered,  and  that  with 
extreme  ferocity.' 

3.  *  Thai  a  severe  struggle  Jiad  taken  place  before  death.^ 
The  suggestion  of  murder  was  an  anticipation  of  the  verdict  of  the 
jury.    As  a  general  rule,  conclusions  are  limited  to  the  cause  of  death,  and 
no  reference  is  made  to  ferocity. 

The  difficulties  arose  from  the  introduction  of  comments  into  the  report. 
There  was  no  evidence  of  conflict  or  struggle,  as  far  as  the  examination 
went  The  facts  upon  which  the  witness  relied  as  evidence  of  a  struggle 
were  equally  consistent  with  the  dragging  of  the  body  after  death. 

In  a  medical  report  of  an  analysis  in  a  case  of  snspected  poisoning,  it  is 
not  necessary  that  all  the  details  of  an  analysis  should  be  entered.   A  general 
statement  of  the  resnlts,  to  the  effect  that  certain  tests  and  processes  had 
been  used,  will  be  sufficient.     In  the  various  analyses  connected  with  the 
case  of  Cook  and  Ann  Palmer  (Reg.  v.  Palmer,  C.C.C.,  May,  1856),  an 
application  was  made  to  Dr.  Rees  and  the  author  to  give  to  the  prisoner's 
attorney,  before  the  trial,  a  statement  of  the  whole  of  the  details  of  their 
analysis  of  antimony  and  strychnine.     They  declined  to  do  this  without 
anthority.     The  Queen's  Bench  was  appealed  to,  and  Lord  Campbell  de- 
cided that  there  was  no  legal  ground  on  which  such  a  demand  could  be 
enforced.     Considering  that  the  medical  evidence  against  the  prisoner  was 
clear 'and  conclasive,  the  counsel  for  the  Crown  advised  that  they  should 
concede  the  point,  although  admitted  to  be  neither  in  accordance  with  law 
nor  custom.     Upon  this  advice  they  acted,  but  it  is  not  a  course  to  be 
recommended  to  any  scientific  witness  to  follow  in  a  future  case.     The 
result  was  that,  before  the  trial,  these  memoranda  were  placed  in  the 
hands  of  some  chemists  retained  for  the  defence,  with  a  view  to  hostile 
criticism.   Portions  of  them  appeared  in  a  garbled,  fragmeiltary,  and  incor- 
rect form  in  some  journals  and  newspapers,  with  comments  attacking  the 
processes  and  conclusions  before  their  evidence  had  been  given.  It  was  well 
known  that,  under  the  circumstances,  the  witnesses  for  the  Crown  were 
precluded  from  making  any  reply  or  giving  any  explanation.     No  medical 
man  is  called  npon  to  lay  himself  open  to  attacks  of  this  nature,  or  to 
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famisli  materials  for  a  cross-examination  to  '  medical  counsel '  acting  in 
the  interests  of  a  prisoner.  In  regard  to  the  chemical  research  for  poisons, 
chemists  generally  differ  about  the  process  which  it  may  be  desirable  tc 
pnrsae  in  a  given  case ;  and  although  the  same  result  may  be  reached  bj 
various  methods,  it  is  by  no  means  difficult  to  find  one  who  will  assert  thai 
his  is  the  only  correct  process,  and  that  all  others  are  fallacious,  or  to  raise 
by  such  counter-statements  that  kind  of  doubt  in  the  minds  of  a  jury  whicl 
may  lead  to  the  discrediting  of  a  witness's  results. 

Upon  a  medical  report,  and  such  evidence  as  may  be  required  to  explaii 
it,  an  accused  person  may  be  committed  fdr  trial  at  the  Assizes,  either  bj 
a  coroner  or  magistrate.  In  the  first  stage  of  proceedings  under  these 
circumstances,  the  medical  witness  goes  before  the  Grand  Jury,  and  there 
after  the  administration  of  an  oath,  ho  is  required  to  make  a  general  state 
ment  of  what  he  knows  of  the  matter.  Such  questions  are  put  as  may  b< 
necessary  to  elucidate  the  cause  of  death ;  and  on  the  finding  of  a  true  bil 
for  murder  or  manslaughter,  the  accused  is  placed  upon  his  trial  before  on< 
of  the  judges  of  assize.  According  to  the  variable  circumstances  attend 
ing  such  cases,  the  medical  evidence  is  called  for  at  an  early  or  late  stag< 
of  the  proceedings.  When  it  is  at  all  doubtful  whether  the  cause  of  deatl 
was  owing  to  any  criminal  act,  it  is  called  for  at  the  commencement  of  th( 
case,  in  order  to  lay  a  distinct  foundation  for  further  inquiry. 

It  is  necessary  that  a  medical  witness  should  remember  that  copies  of  hi 
report  and  depositions,  either  before  a  coroner  or  magistrate,  are  usualb 
placed  in  the  hands  of  counsel  as  well  as  of  the  judge,  and  that  his  evidence 
as  it  is  given  at  the  trial,  is  compared  word  for  word  with  that  which  ha 
been  already  put  on  record.  There  is  reason  to  believe  that  this  is  no 
generally  known  to  members  of  the  medical  profession,  and  thus  it  happen: 
that  either  from  failure  of  memory,  want  of  accurate  observation,  o: 
carelessness  in  giving  evidence  at  coroners'  inquests,  medical  witnesses  laj 
themselves  open  to  severe  censure,  either  by  stating  matters  differently  a 
the  trial,  or  by  giving  a  very  different  complexion  to  the  facts.  Anj 
serious  deviations  from  what  is  on  record  will  of  course  tell  unfavourablj 
for  the  witness,  supply  materials  for  a  severe  cross-examination,  and  forn 
an  excellent  ground  of  defence  for  the  prisoner.  The  witness's  weakness  i: 
the  prisoner's  opportunity,  and  of  course  his  counsel  will  not  lose  the  occa* 
sion  of  impressing  upon  the  jury  that  a  man  who  can  on  oath  give  tw( 
different  accounts  of  the  same  transaction  is  not  to  be  believed  on  either. 

Goronera*  Inquests. — The  proceedings  at  Coroners'  inquests  are  trcatcc 
too  lightly  by  medical  men.  The  ignorant  and  uneducated  class  of  personi 
who  often  constitute  the  jary,  as  well  as  the  circumstances  under  which  th( 
inquiry  usually  takes  place,  are  not  calculated  to  inspire  great  respect  fo: 
these  initiatory  procpedings ;  but  still  by  law  and  custom  coroners'  inquisi 
tions  are,  and  have  been  for  ages  in  this  country,  the  primary  tribunals  foi 
inquiring  into  and  determining  the  cause  of  death  in  cases  of  suspecte( 
violence ;  and  they  are  therefore  deserving  of  more  attention  than  is  usualb 
shown  to  them  by  medical  witnesses.  The  observations  elsewhere  made  ii 
reference  to  inquests  in  alleged  child  murder  apply  to  all  other  case 
demanding  medical  evidence.  As  a  rule,  in  all  inquests  which  are  likely 
to  end  in  a  committal  of  the  accused  person,  a  medical  man  who  is  giving 
his  evidence  before  a  coroner,  usually  in  the  room  of  a  small  inn,  is  virtually 
delivering  it  before  a  judge  of  assize ;  and  this  fact  alone,  if  not  a  rcspec 
for  the  Court,  should  induce  him  to  give  the  evidence  guardedly,  and  wit! 
a  due  consideration  of  the  serious  results  to  which  exaggerations  or  mis 
statements  may  ultimately  lead.  The  deposition  should  be  always  read  b; 
or  to  the  witness,  before  he  signs  it.     It  is  therefore  easy  for  him  to  correc 
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any  error  which  may  have  crept  into  the  document  hy  reason  of  the 
ignorance  or  neglect  of  the  coroner's  or  magistrate's  clerk. 

Coroners'  inquisitions  are  so  intimately  associated  with  the  practice  of 
medical  jurisprudence  in  reference  to  criminal  cases,  that  it  is  impossible  to 
pass  over  this  subject  without  pointing  out  what  must  be  regarded  as  the 
defects  of  this  method  of  inquiry.  The  4th  Edward  I.,  stat.  2,  on  which 
coroners  profess  to  act,  directs  that,  *  upon  information,'  they  shall  *  go  to 
the  place  where  any  be  slain  or  suddenly  dead,'  and  make  due  inquiry  as 
to  the  cause,  &c.,  before  a  jury  selected  from  persons  living  in  the  neigh- 
bourhood. The  information  upon  which  a  coroner  generally  acts  is, — 
1.  Notice  from  a  beadle,  or  other  officer  of  the  parish  (whose  zeal  is  some- 
times stimulated  by  a  fee  or  salary)  of  any  death  from  sudden  or  supposed 
unusual  causes.  2.  Notice  from  a  medical  man  who  may  have  attended 
the  deceased,  and  who  communicates  his  suspicion  that  the  cause  of  death 
is  not  natural.  3.  Notice  from  a  registrar  of  deaths  that  no  cause  has  been 
assigned  in  a  particular  case,  or  that  there  has  been  a  rapid  death  after  a 
short  iUness. 

The  conclusion  to  which  experience  leads  in  reference  to  these  inquiries 
is,  that  the  system  affords  no  certainty  for  the  detection  of  crime ;  that 
it  affords  no  protection  to  those  who  are  wrongly  charged  with  crime ;  and 
lastly,  that  in  some  cases  it  screens  a  criminal  by  a  verdict  based  upon  an 
imperfect  inquiry,  in  which  the  important  medical  facts  are  either  not 
understood  or  are  misinterpreted  by  the  jury.  A  remarkable  illustration 
of  this  statement  has  been  furnished,  in  reference  to  an  inquest  held  in 
Suffolk,  in  Sept.,  1867.  A  dmggist  applied  to  the  ulcerated  breast  of  a 
woman  suffering  from  cancer,  thirty  grains  of  moi*phia  in  powder.  The 
woman  was  soon  afterwards  seized  with  the  symptoms  of  poisoning  by 
morphia  in  a  severe  form,  and  she  died  in  ten  hours.  The  drnggist,  when 
examined  at  the  inquest,  admitted  that  ho  had  applied  this  large  quantity 
of  a  powerful  poison,  and  in  his  judgment  it  was  a  right  and  proper 
application.  There  was  medical  evidence  that  the  woman  had  died  from 
poisoning  with  morphia  by  absorption,  on  which  fact  there  could  not  indeed 
be  two  opinions.  The  coroner  summed  up  the  case,  and  the  jury  returned 
a  verdict  of  '  death  from  natural  causes.' 

Admitting  that  some  crimes  (which  might  have  remained  concealed)' 
have  been  brought  to  light  by  this  system,  as  the  inquiry  is  now  con- 
ducted, it  fails  to  exercise  any  deterring  inflacnce  on  criminals.  In  a  large 
proportion  of  cases  there  is  no  inspection  of  a  dead  body.  This  is  probablv 
in  order  to  avoid  delay  or  the  expenses  of  a  post-mortem  examination.  It 
would  be  easy  to  point  to  cases  in  which  death  by  poison  has  been  thua 
concealed,  and  the  fact  has  only  come  to  light  by  accident  some  years- 
afterwards.  With  rare  exceptions,  indeed,  is  it  justifiable  on  the  part  of 
a  coroner  to  hold  an  inquiry  on  a  dead  body  without  a  strict  external  and 
internal  examination  of  the  body.  Either  the  inquiry  is  necessary,  or  it 
is  not.  If  not  necessary,  the  coroner  is  to  blame  in  holding  it ;  if  neces- 
sary, an  inspection  of  the  body  is  the  very  essence  of  the  inquiry,  where  it 
refers  to  one  who  *  has  been  slain  or  is  suddenly  dead.* 

The  author  was  once  an  attendant  at  a  funeral ;  it  was  delayed,  and  the- 
cause  of  the  delay  was  this : — An  inquest  had  been  held  on  the  body  (a 
case  of  very  sudden  death  in  a  state  of  health),  and  a  verdict  of  *  Death 
from  disease  of  the  heart '  had  been  returned.  There  had  been  no  inspection 
of  the  body.  When  the  grave-clothes  were  removed,  and  the  body  was  ex- 
amined, it  was  found  to  be  covered  with  bruises,  and  some  of  the  muscles  of 
the  thigh  were  found  reduced  to  a  jelly  by  blows.  Death  had  been  clearly 
caused  by  violence.  But  an  inquiry  before  a  coroner  for  two  days  had,  with 
all  the  usual  formalities  of  medical  evidence,  <bc.,  resulted  in  a  verdict  of 


12  MEDICAL  EnDENCE  AT  CORONERS*  INQUESTS. 

'  Death  from  disease  of  tho  heart.'  Within  two  hours  only  of  the  body 
being  put  into  the  gronnd,  it  was  clearly  proved  to  be  t\n  act  of  murder  or 
manslaughter.  The  guilty  party  was  tried,  convicted,  and  panished.  {Beij. 
V.  Hopleify  Lewes  Aut  Ass,  18G0.)  This  case,  with  several  others  of  a  similar 
kind,  establishes  two  propositions.  The  coroner^s  inquest  afEords  no  certainty 
for  the  detection  of  crime.     It,  in  some  cases,  tends  to  screen  a  criminal. 

The  secrets  of  the  grave  are  only  known  to  those  who  practice  medical 
jurisprudence.  In  tho  course  of  thirty  years'  practice,  at  least  fifteen  cases 
of  the  exhumation  of  dead  bodies  were  referred  to  the  author.  On  some  of 
these  inquests  had  been  held,  but  no  inspections  were  made.  Verdicts  of 
death  from  cholera  or  natural  causes  had  been  returned,  and,  at  intervals  of 
from  one  month  to  twenty-two  months,  the  bodies  have  been  disinterred,  and 
it  was  then  proved  that  the  deceased  persons  had  died  from  poison.  In  some 
of  these  cases  the  deaths  were  sudden,  and  in  others  slow ;  in  tho  latter  the 
symptoms  during  life  were  mistaken  for  those  of  disease,  medical  certificates 
of  the  cause  of  death  were  given  without  sufficient  inquiry  :  thus  it  is  that 
crime  passes  undetected,  and  several  lives  may  be  destroyed  in  succession 
before  a  criminal  is  arrested  in  his  career.  There  is  a  popular  notion  in 
accordance  with  tho  ancient  statute,  that  sudden  deaths  only  require  an 
investigation  by  the  coroner ;  but  this  is  an  error.  A  large  proportion  of 
sudden  deaths  take  place  from  well-known  natural  causes,  easily  elicited  by 
a  proper  medical  inquiry,  and  they  strictly  demand  no  judicial  proceedings. 
On  the  other  hand,  in  all  cases  of  slow  or  chronic  poisoning,  the  person  has 
lingered  on  with  intermitting  symptoms,  and  death  has  taken  place  only 
after  an  illness  of  some  days'  or  weeks'  duration.  There  is  no  provision  for 
the  detection  of  such  cases.  Their  discovery  appears  to  be  a  matter  of 
accident. 

As  a  rule,  it  may  be  said  that  all  inquests  in  which  there  has  been  no 
medical  inspection  of  the  body  are  a  vain  mockery,  and  the  sooner  the 
public  mind  is  imbued  with  this  proposition  the  better  for  society.  It  is  not 
implied  that  an  inquest  should  be  held  on  the  bodies  of  all  persons  who  die 
snadenly.  If  circumstances  of  a  suspicious  kind  justify  an  inquest,  ipso 
facto  there  should  be  an  inspection.  If  an  inspection  is  not  required,  an 
inquest  is  not  required.  Such  cases  as  inquiries  into  deaths  from  machinery, 
railway  accidents,  <&c.,  where  the  physical  injury  is  obviously  sufficient  to 
account  for  death  without  further  inspection,  are  excepted  from  this  remark. 
The  verdicts  of  coroners'  juries  are  sometimes  quite  erroneous,  and  contrary 
to  tho  medical  evidence.  Great  injury  is  thus  done  occasionally  to  innocent 
persons.  At  tho  Assizes  the  bill  may  be  thrown  out  by  the  Grand  Jury; 
but  the  person  inculpated  by  the  verdict  may  always  have  a  stigma  attached 
to  his  character,  as  a  result  of  mistake  or  misapprehension  of  medical  evi- 
dence, or,  sometimes,  of  local  prejudice. 

Many  persons  who  occupy  the  office  of  coroner  are  neither  medically  nor 
judicially  qualified  for  the  proper  performance  of  the  duties  of  the  office. 
The  system  of  electing  a  man  to  hold  such  an  office  as  this  (one  demanding 
special  medical  knowledge  of  the  causes  of  death,  and  good  legal  know- 
ledge of  the  law  of  evidence)  by  freeholders  of  the  lowest  degree,  is  so 
intrinsically  absurd,  that  it  is  wonderful  how,  with  improved  knowledge 
and  the  advance  of  civilization,  it  has  maintained  its  ground  in  such  a 
country  as  England.  The  election  of  a  Lord  Chancellor,  of  the  judges  of 
our  Courts  of  Law,  or  of  County  Court  judges,  might  be  with  equal  reason 
left  in  the  hands  of  voters  of  this  class — men  who  have  no  knowledge  of 
the  duties  of  the  office,  or  of  the  skill  and  learning  required  in  one  who  is 
really  competent  to  fill  it.  The  election  of  a  good  and  capable  person  as 
coroner  is,  therefore,  a  mat.'^er  of  pure  accident.  No  preliminary  test  of 
ability  or  capacity  is  required. 
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The  time  is  not  far  distant  when  an  effort  will  be  made  to  alter  the  law 
relating  to  coroners*  inquests,  and  to  redeem  from  popular  and  profes- 
sional contempt  that  which  is  too  often  a  farce — *crowner*s  quest  law.' 
Few  are  prepared  to  leave  the  duties  and  positions  of  coroners  as  they  at 
present  exist  nntoached ;  and  on  all  hands  the  necessity  of  some  change  is 
admitted. 

In  Scotland,  the  office  of  coroner  does  not  exist ;  but  in  place  of  this 

there  is  an  officer  named  Procurator  Fiscal,  generally  a  skilled  solicitor, 

nominated  by  competent  authority,  and  not  elected  by  scot  and  lot  voters. 

The  general  order  issued  to  these  officers  by  the  Lord  Advocate  enjoins 

that  in  cases  where  a  dead  body  is  discovered,  the  Procurator  Fiscal  shall 

ohtain  a  medical  report  of  the  cause  of  death ;  and  in  cases  of  persons  found 

dead,  the  body  is  generally  inspected  for  this  purpose.    This,  however,  is  at 

the  option  of  the  appointed  officer,  the  instraction  being  in  these  words : 

'Wherever  in  his  opinion  a  written  medical  report  is  necessary  for  the  due 

consideration  of  the  case,  he,  the  Procurator,  shall  obtain  such  a  report 

from  a  duly-qualified  medical  practitioner.*     The  usual  practice  in  England 

is  to  select  the  nearest  medical  practitioner,  whether  he  has  had  any  expc- 

nence  or  not,  and  often  to  trust  an  important  chemical  inquiry  in  the  hands 

of  one  who  probably  has  never  before  made  an  inspection  or  an  analysis  for 

poison. 

In  France,  the  officer  corresponding  most  nearly  to  our  coroner  is  the 
procureur,  or  Attorney  of  the  Kepublic,  who  is  also  a  kind  of  local  public 
prosecutor,  and  is  a  lawyer.  On  receiving  information,  he  makes  the  neces- 
sary investigations,  and  draws  up  a  report.  He  is  assisted  by  a  medical 
officer  or  officers,  chosen  for  superior  medical  and  surgical  knowledge ;  and 
he  may  also  call  in  the  aid  of  experts.  The  system  is  said  to  be  effective ; 
for  whilst  the  presiding  officer  is  a  lawyer,  he  has  a  medical  assessor, 
medical  testimony  is  obligatory,  and  the  interests  of  the  public  and  of  the 
medical  profession  are  guarded. 

In  Germany,  an  inquest  is  solely  an  affair  of  the  police,  and  there  is 
neither  coroner  nor  analogous  officer.  There  are,  however,  distinct  judicial 
medical  officers,  regularly  appointed  and  selected  for  their  special  training 
and  fitness  for  forensic  duty.  On  the  summons  of  the  district  attorney  they 
examine  dead  bodies,  make  post-mortem  examinations,  and  report  on  the 
loedical  examination. 

A  very  satisfactory  system  of  holding  inquests  has  been  adopted  by 
the  Stat«  of  Massachusetts,  and  is  said  to  work  well.  Coroners  and 
juries  are  wholly  dispensed  with  on  the  preliminary  examination.  A 
competent  medical  man  is  duly  appointed,  in  consequence  of  his  fitness,  to 
the  post  of  district  medical  officer.  He  inspects  the  corpse;  and  if,  on 
snch  examination,  he  thinks  further  examination  necessary,  he  is  required 
by  the  district  attorney  to  make  a  post-mortem  examination  in  the  pre- 
sence of  two  witnesses,  and  makes  his  report.  If  it  is  to  the  effect  that 
death  resulted  from  violence,  the  case  is  then  investigated  by  the  local 
public  prosecutor.  The  medical  officer  is  empowered  to  call  in  the  aid 
of  the  chemist.  To  guard  against  negligence  and  fraud,  if  the  examiner 
report  that  the  death  was  not  caused  by  violence,  and  the  legal  authorities 
be  of  a  contrary  opinion,  they  cause  an  inquest  to  be  held  in  a  prescribed 
manner. 

The  steps  necessary  for  the  proper  identity  and  preservation  of  viscera, 
or  other  articles  for  analysis,  are  often  neglected.  The  stomach  is  cut  open, 
and  the  contents  lost.  The  stomach  containing  poison  is  thrown  into  the 
same  vessel  with  other  viscera,  and  thus  all  are  impregnated  with  poison. 
Evidence  of  absorption  and  diffusion  of  poison  through  the  body  during  life 
is  thereby  entirely  destroyed.  Stomachs  have  been  sent  for  analysis  wrapped 
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only  in  brown  paper.  On  one  occasion,  two  stomachs  (of  children  poisoned) 
were  sent  in  bladders,  nnlabelled.  The  identity  of  these  at  the  subsequent 
trial  for  mnrder  conld  only  be  made  oat  by  the  different  colonr  of  the  string 
with  which  one  bladder  was  tied.  On  another  occasion,  in  a  newly-papered 
room  in  which  a  body  was  examined,  the  stomach  was  wrapped  in  a  portion 
of  the  paper-hangings  lying  about :  these,  as  it  happened,  were  coloured 
with  an  arsenical  pigment,  and  the  poison  was  thus  transferred  from  the 
paper  to  the  stomach. 

The  selection  of  the  nearest  medical  man,  or  of  any  gentleman  who  will 
make  an  inspection  and  analysis  for  the  statutory  fee  of  two  guineas,  in  a 
case  of  murder  by  poison,  generally  leads  to  a  large  expenditure  subse- 
quently for  a  further  analysis  before  the  trial,  when  the  parts  in  which  the 
poison  would  be  most  probably  found  have  been  destroyed.  On  such  occa- 
sions it  is  the  custom  to  condemn  severely  the  medical  and  chemical 
gentlemen,  who  have  probably,  for  the  first  time  in  their  lives,  undertaken 
a  case  of  this  serious  nature  upon  the  express  order  of  a  coroner,  with 
insufficient  remuneration  for  its  performance.  This  is  manifest  injustice. 
The  fault  is  in  the  system,  and  not  in  the  men,  who  do  their  utmost  to 
perform  a  difficult  duty,  for  the  first  time,  as  well  as  they  can. 

If  a  coroner  places  the  inspection  of  a  body  in  the  hands  of  one  who  is 
not  well  skilled  in  the  appearances  produced  by  poison  or  disease,  it  is 
obvious  that  a  serious  mistake  may  be  committed,  which  may  implicate  an 
innocent  person.  If  he  places  a  stomach  for  analysis  in  the  hand  of  an 
inexperienced  analyst,  it  is  not  the  fault  of  the  analyst  (whose  living 
depends  on  his  practice)  if  he  undertakes  it,  and  falls  into  some  grievous 
act  of  omission  or  commission.  The  error  is  rather  with  the  system  ;  and 
the  sooner  it  is  abolished,  and  a  more  reasonable  mode  of  proceeding  sub- 
stituted, the  better. 

There  is  for  these  defects  a  simple  remedy,  which  is  often  now  resorted 
to  by  coroners  in  cases  demanding  great  medical  and  scientific  skill — ^in 
other  words,  the  evidence  of  experts.  The  necessity  of  employing  experts, 
more  especially  in  supposed  cases  of  poisoning,  is  now  genersdly  admitted. 
A  coroner  has  only  to  make  a  representation  to  the  Homo  Secretary,  giving 
satisfactory  reasons  why  an  analysis  is  needed,  and  an  expert  is  appointea 
at  no  cost  to  the  coroner.  Some  coroners,  though  aware  of  this  privilege, 
are,  nevertheless,  unwilling  to  avail  themselves  of  it;  and  instances  are 
known  of  a  coroner  insisting  on  an  analysis  being  made  by  a  local  practi- 
tioner, spite  of  his  declared  inability  to  make  an  analysis.  After  a  coroner's 
inquiry,  the  whole  of  the  proceedings  are  sometimes  directed  to  be  re-heard 
before  a  magistrate  or  magistrates,  who  can  analyse  and  sift  evidence,  and 
can  bring  the  minds  of  educated  men  and  trained  lawyers  to  bear  upon  the 
facts.  A  proper  analysis  and  inspection  are  then  made,  and  the  case  in 
this  complete  form  goes  before  an  Assize  court  for  trial.  If  this  is  done 
occasionally  in  cases  of  importance,  why  not  in  all  cases  that  are  now 
properly  the  subjects  of  a  coroner's  inquiry?  Let  a  well-trained  gentleman 
be  appointed  as  a  stipendiary  judge  in  every  county  or  borough  ;  let  him, 
upon  the  same  sources  of  information  as  are  now  open  to  the  coroner,  hold 
inquiries  or  not,  according  to  his  judgment.  There  are  many  coroners  who 
are  quite  competent  to  fill  such  an  office.  In  each  county,  or  district,  there 
should  be  appointed  a  surgeon — skilled  in  the  inspection  of  the  dead  body, 
and  in  a  knowledge  of  the  causes  of  death ;  and  a  chemist,  skilled  in  the 
processes  for  the  detection  of  poisons.  To  these  three  officers,  and,  if  neces- 
sary, to  assistants  appointed  by  and  under  them,  all  inquiries  into  crimes 
connected  with  the  death  of  persons  should  be  exclusively  remitted.  Proper 
salaries  for  skilled  surgeons  and  analysts  would  secure  competent  men,  and 
probably  turn  out  in  the  end  to  be  less  costly  than  the  present  system^ 
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The  datles  of  sanitary  officers  might  perhaps  be  shared  by  the  medical 
and  chemical  officers  appointed  to  these  offices. 

Some  snch  regulations  as  these  most  sooner  or  later  be  made  if  the 
public  desire  to  have  the  daties  of  an  important  office  properly  performed. 
Thevalne  of  life  is  said  to  be  grater  in  England  than  in  any  other  country; 
bat  this  remark  applies  only  to  cases  of  crime  which  are  actually  detected, 
and  to  the  prosecution  and  punishment  of  criminals.     We  are  greatly  in- 
ferior to  France  and  Germany  in  our  means  for  the  scientific  detection  of 
crime  and  murder  by  secret  poisoning.    In  the  case  of  Palmer  (1856),  there 
was  evidence  to  show  that  his  wife,  his  wife's  mother,  two  of  his  children, 
his  brother  and  one  of  his  personal  friends,  had  all  died  from  poison  under 
his  roof,  within  two  or  three  years  before  the  death  of  Cook — for  the 
murder  of  whom  Palmer  was  tried  and  convicted.      His  wife  had  been 
poisoned  by  tartar  emetic,  and  his  brother  by  prussic  acid.     The  deaths  of 
at  least  two  others  in  his  house  were  probably  violent     Where  was  the 
coroner's  inquest  for  the  protection  of  life  ?     The  initiation  of  proceedings 
is  often  placed  in  the  hands  of  a  police  constable  or  a  coroner's  beadle, 
iostead  of  being  directed  by  the  public  prosecutor. 

Ifupections. — The  necessity  for  appointing  a  skilled  independent  in- 
spector of  bodies  in  all  suspected  cases  demanding  inquiry,  will  be  apparent 
from  other  considerations.    Under  the  present  system,  a  person  who  has 
destroyed  the  life  of   another  by  poison   may  be  present  at  the  post- 
mortem inspection  of  the  body  of  his  victim,  and  may  use  his  efforts  to 
defeat  the  objects  of  the  inquiry.    Palmer,  a  medical  man,  was  thus  allowed 
to  be  present  at  the  inspection  of  the  body  of  Cook.     He  nominated  the 
persons,  one  of  them  an  inexperienced  young  man  who  had  never  before 
inspected  a  body  in  a  case  of  death  from  poison,  and  he  stood  over  them 
idiile  they  were  engaged  in  the  office.     The  stomach  of  the  deceased  when 
received  for  analysis  was  cut  open  throughout  its  length.     The  injury  to 
this  organ,  by  which  at  least  a  portion  of  the  contents  was  lost,  occurred 
during  the  inspection,  and  is  said  to  have  arisen  from  Palmer  having  acci- 
dentally (as  it  was  alleged)  pushed  against  the  youth  who  was  making  the 
inspection.     After  the  viscera  had  been  placed  in  a  jar  and  secured  with 
a  bladder.  Palmer  found  an  opportunity  of  cutting  the  bladder  with  a 
knife  and  inverting  the  jar,  and  this  probably  led  to  a  further  loss  of  the 
contents.     In  another  case  of  exhumation,  the  viscera  had  been  carefully 
removed  and  placed  (as  it  was  supposed)  in  separate  jars,  which  were 
properly  secured  and  labelled.     When  the  jar  labelled  '  Stomach  and  Con- 
tents '  was  opened  by  the  analyst  to  whom  it  had  been  sent,  it  was  found 
emptj.    From  inquiries  subsequently  made,  there  was  but  little  doubt  that 
a  person  who  was  interested  in  preventing  an  analysis  was  permitted  to  be 
present  at  the  inspection,  and  that  he  had  taken  the  opportunity,  when 
the  inspectors  were  otherwise  occupied,  of  removing  the  stomach  from  tho 
}^r  and  again  secretly  returning  it  into  the  abdomen  before  the  body  was 
sewn  np,  or  otherwise  disposing  of  it.     Acts  of  this  kind  should  be  im- 
possible in  the  present  day,  and  the  best  security  against  their  occurrence 
vonld  be  the  appointment  of  a  skilled  inspector  in  a  district,  to  conduct  all 
post-mortem  examinations  for  coroners'  inquests. 

A  charge  of  malapraxis  is  sometimes  raised  against  a  medical  man  in 
^^Qseqaence  of  the  death  of  a  patient.  The  examination  of  the  body  may, 
%  order  of  a  coroner,  be  unknowingly  placed  in  the  hands  either  of  a 
Pfofessional  rival,  or  of  a  friend  of  the  person  inculpated.  This  is  not  just 
other  to  the  practitioner  or  the  public.  There  is  nothing  more  easy,  medi- 
^J  speaking,  than  to  exaggerate  appearances  in  a  body,  or  to  assign  to 
the  action  of  medicines,  or  to  the  use  of  surgical  instruments,  post-mortem 
^nditions  to  which  an  independent  and  experienced  anatomical  in&pector 
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would  probably  attach  no  irnportance.  Supposing  the  question  to  be  that  a 
patient  has  died  from  an  overdose  of  opium,  said  to  have  been  found  in  the 
stomach — if  the  analysis  has  been  intrusted  by  a  coroner  to  any  professional 
rival,  or  to  an  incompetent  analyst  selected  by  him,  the  injury  done  may  be 
irreparable.  Such  cases  have  occurred  and  must  occur  until  special  in- 
spectors are  appointed  in  place  of  men  who  are  now  taken  by  chance,  by 
the  ^t  of  their  living  in  the  vicinity,  or  of  their  being  called  to  see  the 
person  while  dying. 

If  a  person  has  had  poison  administered  to  him  feloniously  and  he  re- 
covers, the  facts  of  the  case  are  duly  investigated  by  a  magistrate,  the 
evidence  is  carefully  sifted,  analyses  are  properly  made  when  required, 
and  the  depositions  are  so  drawn  up  as  to  form  a  correct  basis  of  pro- 
ceedings for  the  trial  of  the  accused.  If,  however,  the  person  dies  from  the 
poison,  the  case  then  goes  before  a  coroner  and  a  coroner's  jury;  and 
although  the  medical  and  other  questions  which  arise  are  usually  of  greater 
importance,  they  are  now  dealt  with  by  men  frequently  incopipetent  to 
understand  them,  and  who  are  not  always  qualified  to  elicit  the  facts  or  put 
them  into  a  proper  shape  for  trial.  Hence  it  is  that,  unless  a  true  bill  has 
been  found  by  a  Grand  Jury  at  the  Assizes,  or  the  alleged  criminal  has 
been  committed  by  a  magistrate,  no  prosecution  is  commonly  instituted. 
The  proceedings  taken  before  a  coroner  are  in  this  case  disregarded. 

There  is  no  doubt  that  a  large  number  of  these  officers  might  be  retained 
with  benefit  to  the  public,  but  the  system  of  nomination  by  election  should 
be  altered.  Tried  and  competent  men  only  should  be  appointed,  and  in 
place  of  a  jury  they  should  have  the  assistance  of  persons  skilled  in  a 
knowledge  of  the  causes  of  death  and  in  conducting  post-mortem  examina- 
tions and  analyses.  Under  the  present  system  coroners  are  empowered  by 
the  Medical  Witnesses'  Act  (6  and  7  William  IV.  c.  89)  to  issue  an  order 
for  the  attendance  of  any  legally-qualified  practitioner :  a  fee  of  two  guineas 
is  the  maximum  allowed  for  making  a  post-mortem  examination,  giving 
evidence,  and,  if  considered  necessary  by  the  jury,  a  chemical  aijtalysis  of 
the  stomach  and  intestines,  except  the  Homo  Secretary  orders  an  analysis 
by  an  expert.  A  penalty  of  five  pounds  is  attached  to  disobedience  of  this 
order,  except  for  reasonable  cause.  Humsey  has-eorrectly  represented  the 
unsatisfactory  position  in  which  medical  men  are  placed  by  such  an  arrange- 
ment. He  observes :  '  It  is  no  discredit  to  a  practitioner  engaged  in  the 
toilsome  routine  of  ordinary  medical  duties,  if  he  should  feel  himself  at 
a  loss  when  called  upon  for  a  decisive  opinion  in  some  obscure  case  of 
poisoning  or  infanticide.  His  scanty  opportunities  for  the  study  of  these 
subjects  and  for  making  post-mortem  examinations  cannot  suffice  to  qualify 
him  for  answering  the  delicate  and  important  questions  which  he  must 
answer  before  a  jury  can  find  a  proper  verdict'  ...  *  The  custom  of 
indiscriminately  summoning  medical  practitioners  of  all  sorts,  and  of  all 
degrees  of  pathological  knowledge  and  forensic  skill,  has  sadly  depreciated 
the  value  of  medical  evidence  in  courts  of  justice.  Public  confidence  in 
the  profession  has  been  shaken,  and  the  appearance  of  a  **  doctor  *'  in  the 
witness-box  is  but  too  often  a  signal  for  sport  among  gentlemen  of  the  long 
robe.'  (•  Essays  on  State  Medicine,'  p.  356.)  There  appears  to  be  no 
fee  for  attendance  at  an  adjourned  inquest. 

No  man  can  be  compelled  to  undertake  that  which  he  feels  incom- 
petent to  perform,  and  medical  practitioners  who  have  felt  this  want  of 
experience  usually  decline  to  make  chemical  analyses  involving  so  serious 
a  responsibility.  It  is  thus  that,  in  many  cases  of  importance,  analyses 
for  coroners'  inquests  are  now  referred  to  chemical  experts,  and  the 
practitioner  discharges  himself  of  that  responsibility  which  the  Medical 
Witnesses'  Act  imposes  upon  him  without  any  adequate  remuneration. 
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Medical  men  are  too  ready  to  give  their  opinions  of  the  cause  of  death 
for  a  coroner's  inqaest  without  making  an  inspection  of  the  hody.  No  man 
is  compellable  to  give  an  opinion  upon  insufficient  data,  and  if  by  the 
institution  of  a  judicial  inquiry  there  are  grounds  for  believing  that  a 
death  has  not  been  natural,  no  medical  opinion  of  the  cause  should  be  given 
in  the  absence  of  an  inspection.  Such  an  opinion  must  always  be  con- 
jectural, and  may  involve  a  medical  man  in  an  unpleasant  responsibility. 

Trial  at  the  Assizes. — The  next  stage  of  the  proceedings  in  a  criminal 

case  brings  a  medical  witness  before  a  Superior  Court.    For  this  purpose  a 

tubpcBna  is  issued.    It  need  hardly  be  observed  that  every  witness  is  bound 

to  obey  a  subpcena,  when  with  it  his  reasonable  expenses  for  journey,  Ac,  ate 

tendered  to  him,  but  he  is  not  bound  to  attend  at  the  trial  except  upon  a 

subpcena.     There  are  some  questions  connected  with  this  subject  which  it 

will  be  proper  to  consider  in  this  place.  If  a  subpcena  is  served  on  an  ordinary 

or  skUled  medical  witness^  is  he  hound  to  obey  itf    In  Betts  v.  Clifford 

(Warwick  Lent  Ass.,  1858)  Lord  Campbell  stated,  in  answer  to  a  question, 

that  a  scientific  witness  was  not  bound  to  attend  upon  being  served  with 

a  subpoena,  and  that  he  ought  not  to  be  subpcenaed.     If  the  witness  knew 

any  question  of  fad  he  might  be  compelled  to  attend,  but  he  could  not  be 

oompelled  to  give  his  attendance  to  speak  to  matters  of  opinwn. 

In  Rich  V.  Pierpoint,  an  action  for  malapraxis.  Dr.  Lee  was  sum- 
moned against  his  will  to  give  evidence  on  the  part  of  the  plaintiff.  He 
stated  that  on  the  evening  before  the  trial  a  solicitor  called  on  him  and 
left  a  subpoena  with  him.  Lee  would  not  hear  any  account  of  the  case 
which  the  solicitor  proposed  to  give,  and  expressed  his  resolution  to  have 
nothing  to  do  with  the  trial.  The  solicitor  informed  him  that  he  would 
be  required  to  pay  the  usual  penalty  if  he  did  not  attend.  He  went  down 
to  Kingston,  and  was  warned  not  to  leave  the  Court  until  the  trial  was 
OTer.  He  heard  the  evidence  on  the  part  of  the  plaintiff,  and  upon  this 
and  the  medical  evidence  he  gave  his  opinion — not  much  in  favour  of  the 
partj  who  summoned  him,  and  not  much  against  him.  Dr.  Lee  considered 
that  he  could  not  avoid  attending  the  trial  under  these  circumstances. 
{*Med.  Times  and  Gaz.,'  1862,  L  p.  389.) 

In  the  case  of  Webb  v.  Page  ('  Carrington  and  Kirwan's  Rep.,'  p.  23) 
Manle,  J.,  ruled  as  follows : — *  There  is  a  distinction  between  the  case  of  a 
man  who  sees  a  fact  and  is  called  to  prove  it  in  a  Court  of  Law,  and  that 
of  a  man  who  is  selected  by  a  party  to  give  his  opinion  on  a  matter  on 
which  he  is  peculiarly  conversant  from  the  nature  of  his  employment  in 
life.  The  former  is  bound,  as  a  matter  of  public  duty,  to  speak  to  a  fact 
which  happens  to  have  fallen  within  his  own  knowledge — without  such 
testimony  the  course  of  justice  must  be  stopped.  The  latter  is  under  no  such 
obligation ;  there  is  no  such  necessity  for  his  evidence,  and  the  party  who 
selects  him  must  pay  him.'  In  the  case  referred  to  a  skilled  witness  had 
been  subpoenaed,  but  refused  to  give  evidence  unless  first  paid  for  his 
services  and  loss  of  time  ('Med.  Times  and  (raz.,'  1862,  I.  p.  432).  A 
barrister,  who  quotes  this  ruling,  goes  on  to  say :  '  There  is  one  reason  why 
1  should  not  advise  any  person  in  the  position  of  a  skilled  witness  totally 
to  disregard  a  subpoena.  It  is  quite  clear  that  should  such  a  person  fail  to 
attend  a  trial  no  attachment  could  issue,  even  if  he  were  called  as  is  usual 
upon  the  subpoena,  because  the  party  subpoenaing  him  could  not  make  the 
requisite  affidavits  that  he  was  damnified  by  the  witness's  absence  and  in 
what  respect.  But  such  party  might  bring  an  action  for  damages;  and 
^though  he  would  recover  none,  he  might  not  only  worry,  but  might  even 
pnt  the  defendant  to  a  considerable  expense,  as  taxed  costs  by  no  means 
include  the  entire  costa  in  such  cases.    Although,  therefote,  I  could  not 

TOU  L  c 


18  OBBDIBKOE  TO  A  SUBPCEKA. 

advise  a  total  neglect  of  the  subpoena,  the  safest  course  would  be  to  obey  it, 
and  demand  expenses  before  giving  evidence.  Sncb  expenses  would  be 
only  those  allowed  for  a  professional  witness  (not  special  fees)  ;  but  if  the 
person  so  subpoenaed  were  willing  to  run  the  risk  of  an  action,  he  might 
safely  absent  himself  without  any  fear  of  an  attachment  from  the  Court 
for  contempt.'  With  regard  to  the  question  whether  a  skilled  witness 
would  be  permitted  to  demand  a  high  fee  for  his  attendance  under  sucb 
circumstances,  the  writer  adds :  '  To  permit  him  legally  to  demand  a  high 
fee  would  perhaps  look  somewhat  like  legally  countenancing  a  bribe.'  At 
all  events  there  is  no  such  legal  recognition.  A  witness  subpoenaed  to 
depose  as  to  facts  cannot  refuse  to  give  his  experience  as  to  these  or  anj 
other  facts  of  the  case. 

In  the  case  of  Maxsted  v.  Morris  (Court  of  Exch.,  May,  1868),  a  witnesf 
wilfully  disobeyed  a  subpoena.  In  consequence  of  this  the  trial  was  post- 
poned, and  the  parties  were  put  to  great  expense.  An  arrangement  was 
made  by  which  the  witness  bound  himself  to  pay  a  part  of  the  expenses 
The  Chief  Baron  said :  '  It  must  be  distinctly  understood  that  in  all  case< 
where  it  appeared  to  the  Court  that  there  had  been  a  wilful  disobedience 
of  a  subpoena  after  proper  service,  such  a  contempt  of  Court  would  In 
visited  with  the  punishment  it  deserved.'  Martin,  B. :  'It  was  not  to  be 
tolerated  that^a  man  should  exercise  any  discretion  as  to  whether  he  would 
or  would  not  attend  a  Court  in  pursuance  of  a  subpoena.  Enormous  costs 
were  incurred  in  preparing  a  case  and  in  bringing  it  down  to  trial,  the 
whole  of  which  were  to  be  thrown  away  and  wasted  because  a  man  refused 
to  obey  a  lawful  summons  to  attend  as  a  witness.'  Pigott,  B. :  *  A 
subpoena  was  not  to  be  treated  as  mere  waste  paper.  Public  justice  required 
that  persons  wilfully  committing  contempt  of  Court  should  be  dealt  with 
in  such  a  manner  as  to  teach  them  that  they  could  not  commit  a  contempt 
of  Court  with  impunity.' 

The  question  may  not  be  one  of  fees,  but  of  obedience  to  a  simple  order 
to  attend  and  give  evidence  on  matters  of  opinion  irrespective  of  scientific 
facts.  In  a  case  before  Vice-Chanc.  Wood  (Simpson  v.  HaUiday,  1864)  the 
author  was  required  to  attend  on  a  subpoena  as  a  skilled  witness,  to  give 
evidence  of  opinion  in  reference  to  the  alleged  infringement  of  a  patent. 
The  defendant,  who  summoned  him,  did  not  make  it  in  any  way  a  question 
of  fees ;  but  being  wholly  unacquainted  with  the  facts  of  the  case,  he  did 
not  feel  in  a  position  at  a  short  notice  to  appear  as  a  witness  for  parties  of 
whom  he  knew  nothing.  The  author  obeyed  the  subpoena,  as  the  dis- 
obedience of  it  might  have  been,  in  the  uncertain  state  of  the  law,  a 
contempt  of  Coart;  and  after  giving  evidence,  requested  his  Honour  to 
state  for  future  guidance  whether* a  skilled  witness  was  compelled  to  attend 
under  sach  circumstances  as  those  in  which  he  had  attended ;  and  referred 
him  at  the  same  time  to  the  decision  of  Lord  Campbell  in  Belts  v.  Clifford. 
The  Yioe-Chana  said  that  a  Court  of  Law  never  gave  an  opinion  on  a 
speculative  question,  and  there  the  matter  ended. 

It  would  seem  therefore  that  a  skilled  witness,  who  is  not  acquainted 
with  any  of  the  facts  of  a  case,  may  be  compelled  by  a  subpoena  to  attend 
and  give  evidence  on  a  matter  involving  scientific  opinion  alone.  Some 
months  before  this  occurrence  the  author  had  given  evidence  in  a  similar 
case,  and  the  defendant  HallidaVy  seeing  that  his  opinion  in  that  case  was 
favourable  to  his  views,  exercised  a  right  to  impound  his  services.  When 
some  portions  of  the  public  press  undertake  to  censure  experts  for  acting 
as  hii^  witnesses,  it  may  be  as  well  to  remember  that  they  may  be  some- 
times unwillingly  forced  into  Court  by  subpoenas  which  they  dare  not 
disobey. 

Lord  Campbell's  dictum  in  reference  to  the  distinction  between  fact  and 
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opinion  confers  no  practical  benefit  on  witnesses.    It  is  at  all  times  difficult 

in  science,  and  in  the  medical  sciences  particularly,  to  separate  them ;  and 

if  a  man  appears  to  testify  to  a  medical  or  scientific  fact^  he  cannot  avoid 

giTing  an  opinion  arising  ont  of  the  fact.     In  an  action  against  a  druggist 

for  a  mistake  in  compounding  medicine  an  attempt  was  made  to  procure 

the  author's  opinion  as  a  skilled  witness  at  the  trial  by  reason  of  facia 

obtained  from  the  report  of  a  chemical  analysis,  the  object  of  which  was 

at  the  time  entirely  concealed  from  him.     The  suit  was  compromised,  and 

his  attendance  was  not  necessary ;  but  such  a  case  should  convey  a  caution 

to  chemical  experts.     They  may  be  employed  secretly  and  under  untrue 

statements  to  make  analyses;  these  become  facts  on  which  they  may  be 

summoned  like  ordinary  witnesses  to  give  opinions  as  skilled  witnesses, 

while  the  payment  of  the  usual  fee  for  a  skilled  witness  is  evaded. 

A  medical  man  may  be  placed  in  the  disagreeable  position  of  receiving 
separate  subpoenas,  to  attend  trials  at  different  Assizes  which  are  held  at 
or  about  the  same  time.  An  obedience  to  both  of  them  is  clearly  im- 
possible—one at  least  must  be  sacrificed  to  the  other.  On  one  occasion 
the  author  was  called  from  a  civil  trial  which  had  commenced  in  the 
Assise  Court  at  Durham  to  a  criminal  trial  which  was  fixed  to  take  place 
on  the  same  day  at  Lincoln.  The  civil  case  was  postponed,  and  he  had  so 
fir  the  benefit  of  the  opinion  of  one  of  the  most  learned  jadges  on  the 
Bench,  that  in  all  cases  in  which  there  were  served  separate  subpoenas 
fixing  trials  for  the  same  time,  the  civil  should  give  way  to  the  criminal 
case.  The  former  can  be  postponed,  the  latter  cannot.  But  if  the  subpcenas 
are  for  two  criminal  cases,  the  course  of  a  witness  should  be  to  attend  to 
that  in  which  the  subpoena  was  first  served  upon  him. 


CHAPTER  2. 

OCWFULSOBT  ATTBVDANCE  IN  COURT — LICENSE  OF  COUKSBL — EXAMINATION  IN 
CHIEF — CB0S8-EXAHINATI0N  AND  RE- EXAMINATION — QUOTATIONS  FROM  BOOKS 
— PBBSENCB  OF  MEDICAL  WITNESSES  IN  COURT — RULES  FOR  THE  DELIVERY 
OF    MEDICAL    EVIDENCE — TECHNICAL    TERMS — MEDICAL    EXPERTS — MEDICAL 

oouHSBL-— coNFLicrnra  medical  testimont. 

AssuMiHO  that  the  medical  man  has  obeyed  the  subpoena,  he  will  now  be 
required  to  attend  before  the  Court,  and  to  state,  in  the  face  of  adverse 
oonnsel,  the  opinions  which  he  has  formed  from  the  medical  facts  of  the 
case,  as  well  as  the  grounds  for  these  opinions.  He  will  then  undergo  the 
ordeal  of  a  public  examination. 

Before  beins^  sworn  to  deliver  his  evidence,  a  medical  or  scientific  witness 
may,  in  a  civil  cause,  claim  the  payment  of  his  customary  fees,  unless  an 
irrangement  has  already  been  made  between  him  and  the  solicitors  who 
have  sent  him  a  subpoena.  These  fees  are  generally  made  a  matter  of 
private  arrangement  between  the  witness  and  the  solicitor.  Unless  there 
is  such  an  arrangement,  or  some  written  document  to  show  an  agreement 
as  to  the  amount,  the  witness  will  be  paid  according  to  a  tariff  which  will 
not  even  suffice  to  indemnify  him  for  the  expenses  necessarily  incurred  by  a 
journey  to  or  residence  in  an  assize  town ;  not  to  mention  the  loss  occasioned 
in  his  practice  during  this  forced  absence  from  it.  This  is  necessarily  a 
wniroe  of  dissatisfaction  among  members  of  the  medical  profession.  The 
ooantry  imponnds  their  services  for  the  administration  of  iustice  without 
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making  a  proper  remuneration  to  them.   In  some  exceptional  cases  a  special 
application  made  to  the  Court  may  have  the  effect  of  rectifying  this  matter. 

A  solicitor  who  serves  a  subpoena  is  not  liable  for  the  fees.  In  a  case 
in  which  an  action  was  brought  against  a  solicitor  for  the  amount  of  the 
fees  Bramwell,  B.,  said :  *  As  a  rule,  an  attorney  was  merely  the  agent  of 
another  person,  and  if  he  simply  subpoenaed  a  man,  he  was  not  liable,  the 
witness's  action  for  expenses  being  against  the  principal.'  This  shows  the 
necessity  for  a  special  agreement. 

Some  medico-legal  writers  have  considered  it  necessary  to  lay  down 
rules  respecting  the  manner  in  which  a  medical  witness  should  give  his 
evidence ;  how  he  is  to  act  on  cross-examination,  and  in  what  way  he  is 
to  recover  himself  on  re-examination.  Any  advice  upon  this  head  appears 
to  be  superfluous;  since  experience  shows  that  these  rules,  like  those  given 
to  prevent  drowning,  are  invariably  forgotten  at  the  very  moment  when  the 
individual  is  in  the  situation  in  which  he  most  requires  them.  A  man  who 
goes  to  testify  to  the  truth  to  the  best  of  his  ability  should  bear  in  mind 
two  points.  1.  That  he  should  be  well  prepared  on  all  parts  of  the  sub- 
ject on  which  he  is  about  to  give  evidence.  Let  him  remember  on  these 
occasions  the  advice  contained  in  the  Latin  motto,  ne  ierUes  aut  perfice, 
2.  That  his  demeanour  should  be  that  of  an  educated  man,  and  suited  to 
the  serious  occasion  on  which  he  appears,  even  although  he  may  feel  himself 
provoked  or  irritated  by  the  course  of  examination  adopted.  A  medical 
witness  must  not  show  a  testy  disposition  in  having  his  professional  quali- 
fications, his  experience,  his  means  of  knowledge,  or  the  grounds  for  his 
opinions  very  closely  investigated :  he  should  rather  prepare  himself  to 
meet  with  good  humour  the  attetnpts  of  an  adverse  counsel  to  involve  him 
in  contradiction,  and  show  by  his  answers  that  he  has  only  a  desire  to  state 
the  truth.  Law  and  custom  have  long  established  that  a  barrister,  in 
defending  a  prisoner  charged  with  murder,  has  a  right  to  make  use  of  all 
fair  and  even  what  may  appear  at  the  time  to  the  witness  unfair  means  for 
the  defence.  Nothing  can  tend  more  to  lower  a  witness  in  the  opinion  of 
the  Court  and  jury,  or  diminish  the  value  of  his  evidence,  than  the  manifes- 
tation of  a  disposition  to  deal  with  his  examiner  as  if  he  were  a  personal 
enemy,  to  evade  the  questions  put,  or  to  answer  them  with  flippancy  or  anger. 
All  such  exhibitions  invariably  end  in  the  discomfiture  of  the  witness.  It 
has  been  suggested  that  medical  men  on  these  occasions  might  take  a  lesson 
from  lawyers,  and  observe  how  little  they  allow  forensic  differences,  which 
they  put  on  with  their  professional  costume,  to  inflaence  them  in  their 
intercourse  with  each  other,  or  with  an  adverse  judge  or  jury. 

License  of  Counsel, — Medical  men  have  complained,  and  on  many 
occasions  justly,  of  the  license  of  counsel.  On  this  subject  it  may  be  weU 
to  consider  what  has  been  said  by  one  of  the  highest  authorities  on  the 
Bench,  Erie,  C.J. : — '  The  law  trusts  the  advocate  with  a  privilege  in 
respect  to  the  liberty  of  speech  which  is  in  practice  bounded  only  by  his 
own  sense  of  duty ;  and  he  may  have  to  speak  upon  subjects  concerning 
the  deepest  interests  of  social  life  and  the  innermost  feelings  of  the  soul. 
The  law  also  trusts  him  with  a  power  of  insisting  upon  answers  to  the  most 
painful  questioning,  and  this  power  again  is  in  practice  only  controlled  by 
his  own  view  of  the  interests  of  truth.*  (Judgment  in  Kennedy  v.  Broun^ 
1862.)  Thus  it  will  be  seen  that  almost  unlimited  powers  of  interrogation 
are  entrusted  to  counsel  by  the  law,  and  it  is  a  question  whether  the 
unrestricted  use  (which  it  has  been  justly  remarked  means  only  the  fre- 
quent abuse)  of  these  enormous  powers  is  necessary  or  even  favourable  to 
the  administration  of  justice.  One  of  the  most  severe  reprimands  on  this 
abuse  came  from  the  same  judge  in  a  case  which  was  before  him  in  1857, 
Itnd  was  to  this  effect : — A  question  had  been  put  throwing  on  the  witness 
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•n  impniation  for  whioli  ibere  was  really  no  foundation.     The  jndge  then 

said :  *  The  freedom  of  question  allowed  to  the  bar  was  a  public  nuisance, 

and  the  barrister  who  made  such  an  imputation  ought  to  be  prosecuted. 

11  a  question  had  relation  to  the  truth,  he  was  most  anxious  it  should  be- 

put;  but  to  cast  haphazard  imputations  at  the  suggestion  of  a  person  (an 

attorney)  who  might  have  no  scruples  as  to  what  he  did,  was  a  degree 

of  mischief  that  made  him  wish  that  a  party  should  be  prosecuted.     He 

begged  leave  to  say  that  in  his  experience  he  had  seen  counsel  so  abuse 

their  privilege  that  he  had  cordially  wished  a  power  could  be  instituted 

that  they  might  be  prosecuted  for  a  misdemeanour.'      It  is  the  general 

practice  to  say  that  the  obnoxious  questions  are  in  the  instructions,  but  a 

barrister  can  always  exercise  a  power  of  putting  or  not  putting  a  question 

which  may  be  found  there.     Mellor,  J.,  observed  on  one  occasion  that  'he 

did  not  approve  of  counsel  throwing  everything  upon  the  attorney.     The 

oonnsel  wno  put  an  improper  question  ought  not  to  be  shielded  merely 

because  he  had  been  instructed  by  an  attorney.     Counsel  should  always 

exercise  caution  in  putting  a  question.'     By  putting  it  he  clearly  adopts  it, 

and  frequently  to  the  gpreat  damage  of  his  own  case.     This  is  at  present 

the  only  check  upon  the  practice,  for  judges  seldom  interfere  unless  directly 

appealed  to  by  the  witness. 

Some  medical  men  have  claimed  a  privilege  not  to  answer  certain  ques- 
tkma  which  are  put  to  them,  on  the  ground  that  the  matters  have  come  to 
their  knowledge  through  private  and  confidential  communications  with 
their  patients.     The  law  concedes  no  such  special  privilege  of  this  nature 
to  members  of  the  medical  profession.     No  man  is  bound  to  reply  to  any 
question  if  the  answer  would  tend  in  any  way  to  incriminate  himself — for 
no  man  is  compellable  to  be  a  witness  against  himself.     With  this  ex- 
ception all  questions  must  be  answered,  provided  they  are  relevant  to  the 
case,  and  their  relevancy  is  a  matter  for  the  consideration  of  the  presiding 
jndge.     Sometimes  a  witness  makes  a  frivolous  objection — the  refusal  to 
anawer  an  ordinary  question — bringing  only  ridicule  upon  himself.      A 
skilled  expert,  at  an  important  trial,   was  asked  his  age.      Instead  of 
answering  so  simple  a  question  at  once  he  angrily  appealed  to  the  judge 
to  know  whether  he  was  bound  to  give  an  answer  on  a  matter  which,  as 
he  said,  could  have  nothing  to  do  with  the  case.     The  judge -informed 
him  that  unless  he  had  some  very  strong  reasons  for  concealing  it  he  had 
better  state  it.     At  a  trial  for  murder  by  poison,  in  the  course  of  a  cross- 
examination   counsel  for  the  prisoner  asked  the  medical  witness  what 
remedy  or  antidote  he  had  employed  when  he  was  first  called  to  attend  the 
deceased.     He  appealed  to  the  judge  to  know  whether  he  was  bound  to 
anawer  such  a  question  as  that.     Jtidge :  ^  Yes,  unless  you  have  reason  to 
believe  that  your  antidote  killed  the  deceased.     In  that  case  you  are  not 
bonnd  to  answer  it.'     The  question  was  immediately  answered. 

As  there  is  no  special  privilege  granted  to  members  of  the  profession,  a 
witness  must  remember  that  there  are  no  medical  secrets.  In  the  case  of  the 
DaeAeif  of  Kingston  this  privilege  of  withholding  statements  was  claimed 
bj  a  medical  witness  but  denied.  In  a  case  in  which  a  female  was  indicted 
for  the  murder  of  her  infant  a  surgeon  was  called  to  prove  certain  confes- 
0008  made  to  him  by  the  woman  during  his  attendance.  He  objected,  on 
^  ground  that  he  was  then  attending  her  as  a  private  patient.  Park,  J., 
ttid  this  was  not  a  sufficient  reason  to  prevent  a  disclosure  for  the  purposes 
of  jnatioe,  and  he  was  ordered  to  answer  the  questions.  (Beck's  '  Med. 
Jnnap.')  At  the  meeting  of  the  British  Med.  Assoc,  at  Leeds  (Aug.,  1869) 
Mr.  Bateman  said, '  There  are  many  cases  in  which  a  doctor  cannot  dis- 
charge his  duty  to  a  sick  person  without  putting  questions  the  replies  to 
which  may  criminate  the  patient,  or  seriously  affect  his  interests,  and  these 
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replies  tbe  doctor  is  now  called  npon  to  communicate,  eitber  in  a  civil  or  a 
criminal  Coart'  A  case  was  mentioned  in  which  two  sisters  were  servants 
to  an  old  ladj.  One  of  them  became  pregnant,  miscarried,  and  was 
attended  bj  a  snrgeon.  The  mistress,  who  knew  all  abont  tbe  xnatter,  re- 
tained tbe  girl  in  her  service,  and  left  her  a  legacy  at  her  death.  Tbe  will 
was  disputed  bj  tbe  heir-at-law  on  tbe  ground  of  undne  influence,  and  li 
tbe  trial,  in  order  to  injure  tbe  girl's  character,  tbe  surgeon  was  called,  and 
asked  for  what  illness  be  had  attended  her  some  jears  before.  Believing 
that  he  bad  a  privilege,  be  refused  to  answer,  but  it  was  decided  bj 
Kinderslev,  Y.G.,  that  be  had  no  privilege,  but  was  bound  to  tell  all  he 
knew,  and  this  decision  put  him  to  an  expense  of  30Z.  for  costs.  In  cases 
of  a  criminal  kind  tbe  same  point  has  several  times  arisen ;  and  it  has  even 
happened  that  tbe  replj  made  bj  tbe  accused  to  a  doctor's  professional 
question  has  been  tbe  sole  evidence  on  which  a  conviction  could  be  based. 
It  will  be  perceived,  therefore,  that  any  statements  which  are  made  to 
physicians  or  surgeons  while  attending  persons  in  a  private  capacity, 
although  they  are  not  to  be  volunteered  in  evidence,  must  be  given  ia 
answer  to  questions  whatever  consequences  may  ensue.  Cases  of  poisoning 
and  wounding,  duelling,  as  well  as  cases  which  involve  questions  of  divorce, 
or  tbe  legitimacy  of  offspring,  may  be  materially  affected  by  tbe  answers 
of  a  medical  man  on  matters  which  have  been  the  subject  of  private  com- 
munications. Tbe  difference  between  tbe  English  and  tbe  French  practice 
will  be  seen  by  reference  to  a  paper  by  Hemar,  'Ann.  d*Hyg.,'  1869, 
vol.  i.  p.  187. 

Examinatuni'ifi'Chief. — Tbe  ordinary  course  of  proceeding  in  a  criminal 
case  is  thus  concisely  stated  by  Stephen  ('  Criminal  Law  of  England,'  pp. 
168,  282).  After  opening  tbe  case  tbe  counsel  for  tbe  Crown  calls  the 
witnesses,  and  examines  them  according  to  the  rules  of  evidence — that  is, 
be  brings  out  by  questions  which  do  not  suggest  their  ansvcers^  tbe  &cts 
relevant  to  tbe  issue  to  be  tried  which  are  within  bis  personal  know- 
ledge. Those  questions  which  suggest  tbe  answers  are  called  ''leading'* 
questions.  With  one  exception  it  is  not  tbe  practice  to  allow  these  to  be 
put  in  this  part  of  tbe  examination.  Tbe  exception  according  to  Stephen 
18 :  '  When  the  judge  is  satisfied,  eitber  by  a  witness's  demeanour  or  by 
contradictions  between  tbe  evidence  and  tbe  depositions,  that  be  is  trying 
to  keep  back  tbe  truth  and  favour  the  prisoner,  be  may  in  his  discretion 
allow  the  counsel  for  tbe  Crown  to  ask  leading  questions  and,  as  the  phrase 
is,  to  treat  tbe  witness  as  hostile.'  When  tbe  examination-in-cbief  has 
been  given,  the  next  step  is  the  cross-examination. 

Cross-examination, — In  this,  tbe  second  stage,  the  counsel  for  the 
prisoner  extracts  from  tbe  medical  witness,  by  questions  which  may  suggest 
the  a/Mwer  in  the  strongest  form^  any  facts  that  may  appear  to  be  favourable 
to  bis  client,  and  which  be  believes  to  be  within  tbe  witness's  knowledge. 
Leading  questions  are  not  only  allowable  in  this  part  of  tbe  examination, 
but,  according  to  good  authority,  a  counsel  for  the  defence  can  hardly  lead 
too  much.  The  theory  of  tbe  law  is  that  the  witness  is  unfavourable  to  the 
prisoner  and  has  come  to  bear  evidence  against  him.  Tbe  more  be  has 
shown  himself,  by  conduct  or  conversation,  a  partisan  in  the  case,  tbe  more 
severely  will  be  be  treated.  Anything  which  he  may  have  said  in  tbe  hear- 
ing of  others,  or  published  in  journals,  or  even  written  in  private  letters  (if 
tbe  contents  transpire),  in  reference  to  tbe  case  or  the  guilt  of  tbe  prisoner, 
18  now  brought  to  light,  although  he  may  have  supposed  that  what  be  did 
■ay  was  in  perfect  confidence.  It  is  at  this  stage  of  the  case  that  any  exag- 
gerations which  may  have  bsen  most  favourably  received  by  the  counsel  for 
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lie  prosecntion  are  redaced  to  their  tme  proportions.  Any  bias  by  wbich 
tie  mind  of  a  witness  may  have  been  iDfluenced,  or  any  imperfection  or 
onfoaion  of  memory  as  to  facts,  is  here  brought  ont.  (Stephen,  p.  177.) 
t  is  in  this  part  of  his  examination  that  the  witness  will  be  closely  qaes- 
ioned  as  to  his  qaalifications,  the  time  during  which  he  has  been  engaged 
n  practice,  the  accun^y  of  his  judgment,  his  general  professional  know- 
edge,  and  his  special  experience  in  reference  to  the  matter  in  issue,  the 
namber  of  cases  he  has  seen,  <fec.  Straightforward  answers  should  be  given 
to  all  these  questions.  No  harm  can  be  done  to  the  witness  by  the  answers 
unless  they  are  given  evasively,  since  it  is  not  to  be  supposed  that  the  wit- 
ness wishes  to  represent  himself  difFerently  from  what  he  is.  If  he  does 
make  the  attempt,  he  will  assuredly  fail.  The  most  striking  distinction 
between  the  examination-in-chief  and  cross-examination  is  in  reference  to 
leading  questions.  It  rests  upon  the  assumption  that  there  is  a  danger  that 
a  witness  will  say  whatever  is  suggested  to  him  by  the  one  side,  and  conceal 
ererything  that  is  not  extorted  from  him  on  the  other.  It  need  scarcely  be 
observed  that  witnesses  whose  evidence  is  of  little  importance  in  the  case 
are  rarely  cross-examined.  This,  however,  is  reserved  in  its  most  stringent 
form  for  those  whose  knowledge  of  facts  and  whose  opinions  are  likely  to 
infiaence  the  fate  of  a  prisoner  in  a  criminal  trial. 

In  dealing  with  a  skilled  witness  whose  evidence  may  be  of  importance, 
the  questions  in  cross-examination  are  usually  put  by  the  counsel  for  the 
prisoner  with  great  caution,  or  the  answers  brought  out  may  be  more 
adrerse  to  his  own  case  than  those  elicited  in  the  examination-in-chief. 

Be-€xaminatton,-^The  cross-examination  is  usually  followed  by  a  re- 
examination on  the  part  of  the  counsel  for  the  Grown,  or  of  the  counsel  by 
whom  the  witness  has  been  called.  The  object  of  this  is  to  clear  up  or 
explain  any  portion  of  the  evidence  which  may  have  been  rendered  obscure 
or  doobtful  by  the  cross-examination.  It  is  sometimes  unnecessary  to  put 
n  question,  and  if  the  witness  has  given  his  evidence  consistently  and  fairly 
DO  questions  may  be  asked.  As  a  rule  the  re-examination  must  be  confined 
to  those  matters  which  have  arisen  out  of  the  cross-examination.  Any 
questions  upon  new  subjects  may  render  a  further  cross-examination  on 
them  necessary.  In  reference  to  facts,  a  medical  witness  must  bear  in 
mind  that  he  should  not  allow  his  testimony  to  be  influenced  by  the  con- 
Eeqnences  which  may  follow  from  his  statement  of  them,  or  their  probable 
effect  on  any  case  which  is  under  trial.  In  reference  to  optnions^  their 
possible  influence  on  the  fate  of  a  prisoner  should  inspire  caution  in  forming 
them ;  but  when  once  formed  they  should  be  honestly  and  candidly  stated 
without  reference  to  consequences.  It  will  be  well  to  remember,  in  regard 
to  each  stage  of  the  examination,  what  a  great  medical  authority  has  said: — 
'To  make  a  show  and  appear  learned  and  ingenious  in  natursJ  knowledge 
may  flatter  vanity.  To  know  facts,  to  separate  them  from  supposition,  to 
sriange  and  connect  them,  to  make  them  plain  to  ordinary  capacities,  and 
aboTe  all  to  point  out  their  useful  applications,  should  be  the  chief  object 
of  ambition.'     (William  Hunter.) 

QttoicUions  from  Books. — It  is  not  unfrequent  custom  with  counsel  to 
refer  to  medical  works  during  the  examination  of  a  witness.  He  is  ex* 
pocted  to  have  a  fair  knowledge  of  the  writings  of  professional  men  in 
reference  to  the  subject  of  inquiry.  The  authority  is  mentioned,  the 
I^ttage  is  quoted,  and  the  witness  may  be  then  asked  whether  he  agrees 
^  the  views  of  the  author  or  whether  he  differs,  and  if  so,  his  reasons. 
In  cases  connected  with  medical  treatment,  the  views  of  the  profession  are 
and  have  been  so  various,  that  a  barrister  would  have  no  great  difficulty  in 
finding  some  book  to  oppose  to  the  opinions  of  the  witness.    Standard 
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works  of  recent  date  are  so  well  known  to  the  profession  that  there  are 
few  medical  men  engaged  in  practice  who  are  not  acquainted  with  and 
able  to  explain  the  views  of  the  writers  and  how  far  thej  agree  or  conflict 
with  his  own.  The  witness  mnst  be  on  his  gnard  that  the  qaotation  is 
properly  taken  with  the  context,  or  he  may  nnexpeotedlj  find  himself  in- 
volved in  a  difficulty.  On  one  occasion  the  author  foand  that  a  learned 
gentleman  stopped  in  his  quotation  at  a  comma,  and  on  another  occasion 
a  quotation  ended  at  a  colon — ^the  remainder  of  the  sentence  in  each  case 
materially  weakening  the  inference  which  it  was  intended  to  draw  with 
the  apparent  sanction  of  the  witness. 

When  a  quotation  from  a  standard  work  is  thus  opposed  to  the  evidence 
of  a  medical  witness,  he  should  take  care  by  reference  to  the  work  itself  to 
see  that  the  passage  is  correctly  quoted.  An  instance  of  the  importance 
of  this  caution  occurred  at  the  Swansea  Lent  Ass.,  1869,  when  an  action 
was  brought  against  a  railway  company  for  compensation  for  personal 
injury.  PlaintifE  was  proved  to  have  had  pneumonia  shortly  titer  the 
accident,  and  the  counsel  for  the  company  wished  to  show  that  the  pnea- 
monia  had  not  arisen  from  any  physical  injury,  but  from  shock ;  and  the 
author's  work  on  '  Medical  Jurisprudence '  was  quoted  as  referring  to  a 
case  of  pneumonia  caused  by  shock.  It  was  subsequently  discovered,  on 
referring  to  the  work,  that  the  case  in  question  was  one  in  which  the  Inng 
had  been  wounded  by  a  fractured  rib.  The  cause  of  the  pneumonia  was 
thus  sufficiently  explained ;  it  was  proved  to  have  been  a  result  of  physical 
injury  and  not  of  shock.  A  reference  at  the  time  to  the  work  which  is 
quoted  is  always  necessary  if  any  use  is  to  be  made  of  a  quotation.  With- 
out suggesting  that  there  is  intentional  misrepresentation  to  bear  ont  a 
particular  view  of  the  case,  a  barrister,  in  dealing  with  the  medical  facts, 
may  wholly  misunderstand  the  author's  views  and  statements,  and  in  some 
instances  wrongly  assign  to  the  author  himself,  opinions  which  he  has 
merely  quoted  from  other  authorities  for  comment  or  illustration. 

Presence  in  Court. — In  England  medical  and  scientific  witnesses,  except 
under  special  circumstances,  are  allowed  to  be  present  in  Court  and  hear  the 
whole  of  the  evidence  in  the  case.  This  is  in  some  instances  absolntelj 
necessary  if  the  Court  requires  medical  opinions,  for  unless  the  witnesses  are 
fully  acquainted  with  the  facts  they  can  give  no  opinions,  and  they  can  only 
become  fully  acquainted  with  the  facts  by  being  allowed  to  be  present  and 
hearing  the  evidence  in  Court.  If  excluded,  the  judge  or  counsel  will  be 
compelled  to  read  to  the  witness  notes  of  the  evidence  before  an  opinion 
can  be  given,  and  it  may  then  appear  that  some  small  point  which  connsd 
did  not  think  of  importance  is  omitted :  this  if  known  to  the  witness  might, 
however,  materially  affect  his  opinion.  A  failure  of  justice  is  likely  to  occnr 
when  medical  witnesses  are  excluded,  and  it  is  generally  where  there  is  no 
defence  or  a  false  defence  that  the  right  of  excluding  them  is  exercised. 
The  rule  in  Scotland  is  different ;  medical  witnesses  are  there  rigorously 
excluded  from  Court  until  after  they  have  delivered  their  evidence. 

The  examination  of  the  witnesses  for  the  Crown  is  followed  by  the  de- 
fence of  the  prisoner,  either  in  person  or  by  his  counsel,  who  acts  throughont 
the  part  of  an  advocate,  simply  securing  for  his  client  every  advantage  the 
facts  or  the  law  may  afford  him.  In  other  words,  he  sees  that  his  client 
IB  strictly  tried  according  to  law,  and  not  condemned  contrary  to  law. 

A  key  to  some  of  the  difficulties  which  medical  witnesses  must  be  pre- 
pared to  encounter  will  be  foand  in  the  exposition  given  by  Stephen 
of  the  tacit  rules  which  regulate  the  duties  of  counsel  for  the  prosecution 
and  defence : — *  In  practice  it  is  universally  admitted  that  the  counsel  for 
the  prosecution  is  morally  and  professionally  bound  always  to  keop  in  tight 
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e  nltimaie  object — namely,  the  discovery  of  trath;  whereas  no  such 
^ligation  ia  laid  npon  the  prisoner  and  those  who  represent  him,  because 
is  too  mncb  to  expect  of  hnman  nature  that  they  should  discharge  it,  and 

ia  better  not  to  impose  an  obligation  which  is  sure  to  be  systematically 
elated.  Both  sides,  on  the  other  hand,  are  bound  in  the  strongest  way 
4  to  do  anything  to  propagate  faUehood.  The  counsel  for  the  Crown  is 
)and  not  to  suppress  any  fact  within  his  knowledge  favourable  to  the 
isoner ;  and,  on  the  other  hand,  the  counsel  for  the  prisoner  is  bound  not 

bring  to  light  facts  within  his  knowledge  unfavourable  to  the  prisoner. 
be  counsel  for  the  Crown  may  not  use  arguments  to  prove  the  guilt  of 
e  prisoner  which  he  does  not  himself  believe  to  be  just,  and  he  is  bound 

warn  the  jury  of  objections  which  may  diminish  the  weight  of  his  argu- 
ents :  in  short,  as  far  as  regards  the  evidence  which  he  brings  forward, 
8  speech  should  as  much  as  possible  resemble  the  summing-up  of  the 
dge.  He  should  contend  not  for  the  success  of  his  cause  at  all  events, 
it  for  the  full  recognition  by  the  judge  and  jury  of  that  side  of  the  truth 
hich  makes  in  favour  of  it.  On  the  other  hand,  the  counsel  for  the  prisoner 
lay  use  arguments  which  he  does  not  believe  to  he  just.  It  is  the  business 
f  the  jury,  after  hearing  the  judge,  to  say  whether  they  are  or  are  not 
ist*  (Op.  cit.  pp.  160  and  168.)  The  last  remark  shows  what  appears 
» he  a  serious  defect  in  the  administration  of  the  criminal  law.  While  in 
case  of  misdemeanour  a  prisoner  may  be  tried  by  a  special  jury,  in  a  case 
I  felony,  involving  an  analysis  of  important  questions  of  medical  science 
I  reference  to  murder  or  manslaughter,  the  trial  takes  place  before  a 
raimon  and  comparatively  ignorant  jury.  Such  a  jury  is  hardly  in  a 
osition  to  cope  with  an  ingenioos  counsel,  who  has  it  in  his  power  to 
lisrepresent  and  distort  medical  facts  and  opinions  in  any  manner  that  he 
lesses.  The  chapters  on  Infanticide  will  furnish  numerous  illustrations  of 
he  measure  which  counsel  take  of  the  intellectual  capacity  of  common 
dries.  The  defences  made  are  frequently  such  as  no  counsel  would  venture 
0  place  before  a  jury  of  educated  men.  These  *  sensational  or  powerful " 
*ddresses,  as  they  are  termed  by  the  press,  full  of  burning  eloquence  and 
Dipassioned  logic,  have  frequently  withdrawn  the  attention  of  the  jury 
rom  the  real  facts,  and  have  procured  verdicts  of  acquittal  contrary  to  the 
evidence  and  all  the  medical  circumstances  of  the  case. 

Another  observation  made  by  Stephen  more  nearly  concerns  the 
nedical  witness: — 'There  are  many  obligations  which  affect  each  side 
|<lQallj.  Neither  is  at  liberty  to  attempt  to  browbeat,  intimidate,  or  cou- 
rse a  witness,  although  they  may  expose  any  real  confusion  which  exists 
n  his  mind,  or  test,  by  the  strictest  cross-examination,  the  accuracy  of  his 
tatements.  Neither  is  at  liberty  wilfully  to  misunderstand  a  witness,  or 
0  misstate^  in  his  ctddress  to  the  jury^  the  effect  of  what  he  has  said,  either 
7  distortion  or  suppression.  The  neglect  or  observation  of  these  and 
>tber  rules  of  the  same  kind  practically  establishes  a  wide  distinction,  and 
*Qe  which  is  easily  recognized,  between  those  who  exercise  a  noble  profession 
ffld  those  who  disgrace  it.*     (Op.  cit.  p.  168.) 

Assuming  that  the  witness  is  properly  prepared  for  the  discharge  of 
lis  duties,  and  that  the  questions  put  to  him  are  answered  fairly  and  truly, 
ocording  to  his  knowledge  and  experience,  without  exaggeration  or  con- 
etlment,  he  has  no  reason  to  fear  any  attempt  at  intimidation.  Barristers, 
>r  the  most  part,  know  that  by  this  line  of  conduct  they  lose  more,  even 
ith  a  common  jury,  than  they  gain  by  the  attempt  to  confuse  the  witness ; 
id  as  their  ultimate  object  is  a  favourable  verdict,  they  will  generally 
roid  conduct  which  must  necessarily  place  this  verdict  in  jeopardy. 

The  normal  barrister,  as  depicted  b^  Stephen,  is  not  at  liberty,  in  his 
IdieflB  to  the  juiy,  to  misrepresent^  either  by  distortion  or  suppression. 
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tbe  medical  facts  or  opinions  given  in  a  case.  According  to  tbe  antbor*8 
experience,  however,  misrepresentation  is  a  not  anfrequent  practice,  and 
one  of  which  medical  witnesses  havo  yery  strong  reason  to  complain. 
Whether  sach  misstatements  are  in  some  cases  wilful  or  not  it  may  be 
difficult  to  determine,  hut  their  effect  on  the  jury  is  well  known  to  those 
who  employ  them,  and  they  frequently  escape  the  observation  of  counsel 
on  the  other  side,  and  even  of  the  jndge,  unless  he  happens  to  be  well 
versed  in  medical  subjects. 

Intimidation  is  sometimes  carried  too  far.  On  a  trial  for  murder  bj 
poisoning,  a  respectable  country  practitioner,  who  had  given  his  eyidenoe 
lor  the  Crown  in  a  fair  and  proper  manner,  was  thus  addressed  in  cross- 
examination  by  counsel : — '  On  your  solemn  oath.  Sir,  and  in  the  isc^  of 
the  whole  profession,  will  you  venture  to  persist  in  that  statement?' 
Again,  the  intimidating  modes  of  address — *  Do  you  mean  to  swear?' 
'  Will  you  pledge  your  professional  character  ?  '  Ac,  intermingled  with 
the  admonitions,  *  Pray  be  careful,'  '  Be  cautious,'  dbc.,  may  suggest  to  the 
witness  that  his  examiner  already  regards  him  as  perjured,  and  that  however 
truly  he  may  state  the  facts  within  his  knowledge,  he  will  not  be  believed. 

A  public  writer,  in  commenting  on  this  subject,  says,  '  But  the  hardest 
and  most  unfair  part  of  the  system  (of  cross-examination)  is  when  witnesses 
have  to  bear  a  loud  and  insulting  tone  or  gesture  without  remonstrance  or 
retaliation.'  At  the  trial  of  Kelly  for  the  murder  of  Police  Constable 
Talbot  (Beg,  v.  KeHy,  Dublin  Commis.  Court,  Nov.,  1871),  Tuffnell,  a 
surgeon  of  repute,  and  formerly  Professor  of  Surgery,  was  summoned 
as  a  witness  for  the  prosecution.  Having  deposed  to  the  nature  of  the 
wounds,  and  that  the  deceased  died  from  the  effects,  he  was  subjected 
to  the  usual  ordeal  of  a  cross-examination,  but  in  a  somewhat  unnsnsl 
form.  Counsel  for  prisoner  having  begun  by  addressing  him  in  a  loud  and 
offensive  tone,  he  turned  to  the  Chief  Baron,  and  said,  '  My  lord,  I  am 
yery  excitable,  and  if  this  gentleman  has  a  right  to  roar  at  me,  I  consider 
that  I  have  a  right  to  roar  too.'  The  Court  expressed  a  hope  that  it  would 
not  be  necessary  for  him  to  roar,  and  intimated,  after  a  short  trial  of  vocsl 
strength  between  the  two  opponents,  that  counseVs  manner  to  the  witness 
was  not  what  it  ought  to  be.  Counsel  disclaimed  any  intention  of  being 
offensive,  but  claimed  the  liberty  which  is  usually  conceded  in  cases  of 
importance.  Whatever  may  be  the  importance  of  a  case  to  a  prisoner, 
nothing  can  justify  the  putting  of  questions  in  a  loud  and  insulting  tone 
to  a  skilled  professional  witness. 

I  agree  with  a  writer  whose  opinion  has  been  already  quoted,  that 
*  Every  contemptuous  and  even  unconrteous  expression,  every  query  leading 
nowhere,  except  to  the  end  of  confusing  the  mind  or  irritating  the  temfjer 
of  a  witness,  ought  surely  to  be  reckoned  as  overpassing  the  legitimate  limits 
of  the  counsers  office,  and  as  such  be  regarded  with  universal  disappro- 
bation.' That  the  administration  of  justice  should  be  aided  by  this  mode 
of  dealing  with  medical  witnesses  is  impossible.  It  may  be  that  criminal 
cases  fall  more  into  the  hands  of  the  second  class  of  barristers  to  whom 
Stephen  alludes — namely,  those  who  disgrace  a  noble  profession.  But  it 
is  a  widely  spread  opinion  in  the  medical  profession,  that  this  style  of 
examining  educated  men,  who  are  perhaps  compelled  most  unwillingly  to 
appear  on  a  subpoena  to  testify  to  facts,  is  certamly  not  adapted  to  elicit 
the  truth,  but  rather  to  favour  the  escape  of  criminals  and  give  impunity  to 
crime. 

It  may  be  fairly  admitted  that  a  man  who  puts  himself  forward  as  a 
witness,  and  attempts  to  elucidate  what  he  only  succeeds  in  rendering  more 
obscure,  should  receive  no  favour  at  the  hands  of  the  bar.  Elwell,  a 
member  of  the  legal  as  well  as  of  the  medical  prof ession,  obeeryes  thai — 
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^o  witnese  is  ever  compelled  to  appear  and  testif  j  to  what  he  does  not  kfww» 
it  may  be  compelled  to  attend  in  Court  in  obedience  to  a  sabpoena ;  bat 

he  attempts  to  testify  npon  a  sabject  reqairing  opinions  upon  which  he 
is  no  well-settled  or  well-defined  ideas,  it  is  his  own  fault,  and  he  alone 
I  to  blame ;  for  no  one  bnt  himself  can  know  so  well  as  he,  until  he  has 
cposed  himself,  how  unfit  ho  is  for  the  occasion.'  (Medico-legal  Treat. 
A  *  Malpractice  and  Med.  Evid.,'  by  J.  J.  Elwell,  New  York,  1863,  p.  302.) 
iat  let  us  take  the  case  of  a  practitioner  who,  in  a  country  district, 
IS  gone  through  twenty  years  of  practice  with  honour  and  credit  in 
is  neighbourhood,  and  who  is  suddenly  called  to  a  case  in  which  a  man 

found  dead  from  a  wound  in  his  throat.  Under  the  Medical  Witnesses' 
jci  he  is  compelled  to  make  an  examination  of  the  body  for  a  Coroner's 
iquest.  At  a  great  loss  of  time,  and  for  no  adequate  remuneration,  he 
ttends  the  inquest  and  gives  his  evidence ;  he  is  bound  over,  nolens  volens^ 
}  appear  for  the  first  time  as  a  witness  at  a  criminal  trial,  and  to  testify, 
Bt,  to  the  throat  being  cut,  and  2ndly,  to  give  his  opinion  to  the  Court 
D  the  cause  of  death,  and  whether  the  wound  was  iuflicted  by  the  deceased 
n  himself,  or  bj  another  person.  A  medical  man  who  limited  himself  to 
be  statement  of  the  bare  fact  that  the  deceased's  throat  was  cut  need  not 
ppear  at  all,  for  this  evidence  might  be  supplied  by  a  constable  or  police- 
atn;  but  the  law  presumes  from  his  profession,  that  the  medical  man 
Bade  a  proper  examination  of  the  wound,  with  a  view  to  determine,  to 
he  best  of  his  ability,  whether  it  was  the  cause  of  death,  and  whether  it 
ras  or  was  not  self-inflicted.  It  is  difficult  to  understand  how  a  medical 
Bsa,  although  before  this  occurrence  he  may  never  have  seen  a  case  of 
mt-throat,  could  excuse  himself  from  giving  answers  to  these  questions, 
)oth  of  which  involve  purely  matters  of  opinion.  If  he  excused  himself 
diogether  from  giving  answers,  there  would  be  a  failure  of  justice,  and 
BO  conviction  for  such  a  common  form  of  murder  could  ever  take  place. 
[£,  on  the  other  hand,  he  answers  these  questions  to  the  best  of  his  ability, 
lie  may  reasonably  complain  that  while  thus  compelled  to  appear  as 
^  witness  to  testify  to  what  he  knows,  his  evidence  should,  by  rules  of 
isw,  be  made  the  subject  of  abuse  and  ridicule  before  his  neighbours, 
vken  he  expresses  his  opinion  from  the  facts ;  and  that  the  counsel  who 
Bxunines  him  possesses  an  unlimited  power  of  misrepresenting  his  views, 
i  medical  man  is  certainly  not  benefited  in  public  opinion  by  being 
dncribed  as  an  ignoramus  or  a  blunderer  in  his  profession,  whom  no  one 
ought  to  trust.  The  truth  is,  in  medical  evidence,  facts  and  opinions 
pamiot  be  entirely  separated ;  and  if  medical  practitioners  were  restricted 
m  their  evidence  only  to  those  facte  which  tbey  observed  in  a  case  in 
vhieh  no  other  professional  man  saw  the  person  living  or  dead,  it  is 
iiiBcult  to  understend  how  crime  could  be  detected  and  punished.  These 
(ttnarks  of  course  do  npt  apply  to  cases  in  which  the  opinions  of 
Dudical  experte  can  be  teken.  Here  it  would  be  desirable  that  one  who 
bu  not  had  experience  on  the  subject  should  avoid  giving  any  opinion ; 
^  might  simply  stete  the  facte,  and  decline  for  want  of  experience  to 
pfe  an  opinion  on  the  conclusions  to  which  they  lead.  In  pursuing 
Aj  other  course,  he  will  find  that  the  whole  weight  of  the  cross-examina- 
ion  will  fall  upon  him. 

There  are  other  remarks  on  this  subject  made  by  Elwell,  which  those 
rho  are  compelled  to  attend  as  witnesses  in  a  Court  of  Law  will  do  well 
0  bear  in  mind : — *  However  anxious  an  incompetent  witness  may  be  to 
ppear  learned,  and  however  hard  he  may  labour  to  show  it,  he  will  ever 
nd  it  a  difficult  business  to  make  the  Court  and  counsel  believe  that  he  is 
lally  so.  *  To  appear  really  learned,  he  must  be  able  to  make  the  sabject 
A  which  be  gives  an  opinion  eUatf  and  to  give  satisfactory  reasons  for  this 
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opinion.  He  mnst  be  not  only  a  thinker,  but  mnst  satisfy  others  that  he  is 
master  of  the  subject.  Take  almost  any  one  of  the  important  scientific 
questions  upon  which  a  professional  witness  is  called  to  pass  an  opinion, 
and  unless  he  has  looked  at  the  subject  before  udth  a  purpose  to  understand 
U — comprehending  its  extent,  weight,  and  relations — he  will  find  it  to  have 
suddenly  assumed  an  importance  he  had  not  suspected,  just  at  the  time 
when  the  discovery  will  add  to  his  coo  fusion.  It  is  better  to  make  this 
discovery  in  the  quiet  stillness  and  security  of  solitude,  than  under  the  eye 
of  a  judge  and  the  severe  scrutiny  of  counsel.  A  man,  whether  learned  or 
not — whether  in  Court  or  out  of  Court — will  talk  clearly  upon  a  subject 
he  well  understands,  whether  it  is  scientific  or  otherwise ;  but  unless  it  is 
dear  in  his  ovm  mind  his  account  of  it  will  be  confused  and  unsatisfactory,^ 
(Op.  cit.  p.  303).  This  is  undoubtedly  the  test  to  which  every  man  should 
rigorously  submit  himself  before  entering  the  witness-box.  The  case  should 
be  viewed  in  all  possible  aspects,  and  if  an  opinion  has  been  formed,  it 
should  be  dealt  with  and  criticised  as  if  it  were  that  of  an  adversary.  As 
in  controversy,  a  disputant  should  put  himself  as  much  as  possible  into  the 
position  of  his  antagonist,  and  see  the  question  from  his  point  of  view.  In 
this  kind  of  self-examination  it  may  be  well  to  remember  two  points — 
1st,  that  there  is  no  opinion  so  certain  as  that  the  human  mind,  if  left  to 
itself,  will  not  raise  a  difference  of  opinion  upon  it;  and  2ndly,  that  a 
man  is  never  so  near  an  error  as  when  he  claims  a  complete  immunity 
from  error. 

Rules  for  the  delivery  of  Evidence, — There  are  a  few  rules  bearing  upon 
medical  evidence  which,  if  observed,  may  save  the  witness  from  interruption 
or  reproof  and  place  him  in  a  favourable  position  with  the  Court : — 

1.  The  questions  put  on  either  side  should  receive  direct  answers,  and 
the  manner  of  the  witness  should  not  be  perceptibly  different  whether  he 
is  replying  to  a  question  put  by  the  counsel  for  the  prosecution  or  for  the 
defence. 

Most  of  the  questions  put  by  counsel  in  cross-examination  will  admit 
of  an  answer  'yes '  or  '  no.'  If,  from  the  ingenious  or  casuistical  mode  in 
which  the  question  is  framed  the  witness  should  feel  that  the  simple 
affirmative  or  negative  might  mislead  the  Court,  then,  after  giving  the 
answer,  he  can  appeal  to  the  judge  to  allow  him  to  qualify  it,  or  add  to 
it  any  matter  within  his  own  knowledge  and  which  is  at  the  same  time 
relevant  to  the  case.  The  witness  must  remember  that  he  takes  an  oath 
to  state  the  truth,  the  whole  truths  and  nothing  but  the  truth.  On  the 
other  hand,  while  the  counsel  for  the  defence  is  bound  not  to  introduce 
falsehood,  his  object  is  not  the  discovery  or  development  of  truth.  Unless 
the  witness  is  on  his  guard,  he  may  find  that  his  affirmatives  and  negatives 
may  be  worked  into  a  shape  representing  the  reverse  of  what  he  intended, 
when  the  learned  counsel  who  has  cross-examined  him  addresses  the  jury. 

Some  counsel  adopt  the  ingenious  plan  of  compressing  two  or  three 
questions  into  one.  A  witness  unthinkingly  answers  the  last,  or  that  which 
most  fixes  his  attention.  The  same  answer  may  not  be  strictly  applicable 
to  all,  but  the  witness  may  find,  when  too  late,  that  it  is  made  so  in  the 
defence.  In  this  case  he  should  ask  for  a  severance  of  the  questions  and 
give  separate  replies. 

Direct  answers  are  necessary,  because  it  is  only  by  them  that  the  case 
can  be  brought  clearly  before  the  Court  and  jury  in  all  its  details.  Medical 
witnesses  sometimes  forget  this,  and  fall  into  answers  to  questions  floating  in 
their  own  minds,  or  which  they  think  are  likely  to  be  put  to  them.  They 
are  also  sometimes  disposed  to  anticipate  many  questions  by  one  general 
answer.     This  simply  creates  confusion;  and  the  witness  will  be  told  by 
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to  keep  to  the  qaestion,  and  that  he  is  commg  to  the  other  matters 

case  inyolving  a  qaestion  of  compensation  for  personal  injury  as  a 
f  a  railway  accident,  medical  witnesses  were  called  on  both  sides. 
orter  of  the  trial  observes,  in  reference  to  the  evidence  of  one  of 
lica)  witnesses  for  the  plaintifE:  *In  the  coarse  of  a  long  cross- 
.tton,  this  witness  appeared  to  avoid  giving  "  direct "  answers  to  the 
18  put  to  him,  and  to  affect  to  misunderstand  them,  to  snch  an 

s  to  draw  from  his  lordship  the  remark,  "  Do  pray,  Dr. ,  be  a 

>re  candid."  '  From  some  judges  a  witness  thus  acting  would  have 
h  a  much  more  severe  rebuke.  A  witness  should  remember,  at  all 
bat  he  takes  an  oath  to  state  the  whole  truth. 

)  should  be  taken  by  the  medical  witnesses  not  to  argue  with 
Argument  is  not  evidence,  and  the  entering  into  it  disturbs  the 
:  the  proceedings.  Arguments  between  counsel  and  witnesses,  and 
bween  medical  witnesses  themselves,  are  freely  allowed  in  the  French 
but  in  England  such  a  practice  is  not  recognized.  The  mode  in 
|uestions  are  put  by  counsel  in  cross-examination  sometimes  tends 
ntroduction  o!  argument,  but  the  witness  should  avoid  the  tempta- 
mter  into  it.  What  he  says  under  such  circumstances  is  not  evidence, 
in  the  form  of  answers  to  questions,  and  he  is  there  only  for  the 
.'  of  stating  what  is  relevant  to  the  case. 

re  is  a  difference  between  evidence  and  testimony.  A  medical 
sometimes  gives  much  in  the  form  of  testimony  which  amounts 
little  as  evidence.  When  he  does  not  attend  to  the  questions,  he 
t  to  a  variety  of  subjects  which  have  no  bearing  on  the  case,  and  do 
stitute  evidence.  The  decision  on  what  is  and  what  is  not  evidence 
h  the  judge. 

!'he  replies  should  be  concise,  distinct,  and  audible;  and,  except  where 
ktion  may  be  necessary,  they  should  be  confined  strictly  to  the  terms 
[uestion.  An  experienced  barrister  on  one  occasion  felt  it  necessary 
this  advice  to  a  witness :  '  Reflect  before  you  answer,  and  answer 
you  may  be  heard.'  A  judge  generally  takes  full  notes  of  the 
1  evidence :  he  has  first  to  hear,  secondly  to  understand,  and  thirdly 
3  down,  the  replies  of  the  witness. 

le  witnesses  have  a  habit  of  not  answering  the  question  which 
dy  but  one  which  is  not  asked.  In  reference  to  this  practice,  which 
ly  arises  from  a  want  of  proper  attention  to  the  question,  a  judge 
be  following  remarks :  '  When  a  witness  does  not  answer  a  question, 
swers  something  else,  it  leads  persons  accustomed  to  Courts  of 
to  believe  that  he  prefers  not  to  answer  the  question,  but  to  put  a 
it  point  upon  the  counsel.'  Again,  we  meet  with  witnesses  who 
0  answer  before  the  question  is  completed.  Some  are  concise  from  a 
»f  saying  too  much,  while  the  answers  of  others  are  given  in  snch 
le  form,  in  the  shape  of  a  small  speech  or  lecture,  that  there  is  great 
,j  in  reducing  them  to  their  proper  proportions.  A  witness  who 
ofuse  of  information  generally  supplies  abundant  matter  for  a  long 
ublesome  cross-examination. 

las  been  a  question  whether  a  witness  should  volunteer  evidence 
ig  that  the  examination-in-chief  and  cross-examination  have  not 
t  out  all  that  he  knows  of  the  case.  If  that  which  he  has  to  state  is 
latter  of  fact  within  his  own  knowledge,  or  an  opinion  based  on  facts 
bis  knowledge,  he  will  be  allowed,  on  application  to  the  judge,  to  make 
;ement  in  spite  of  the  efforts  of  counsel  on  either  side  to  shut  it  out. 
)  language  in  which  the  answers  are  returned  should  be  plain  and 
Connael  who  are  unacquainted  with  medical  terms  frequently 
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xnisapplj  them,  or  nse  them  in  a  wrong  sense.  There  are  few  barristei 
who  are  aware  that  the  term  'symptom '  is  confined  to  the  living  body, an 
'appearance'  to  the  dead;  and  the  witness  maj  thus  find  himself  qaestionc 
on  the  'appearances'  when  he  first  saw  the  patient,  or  the  'symptomi 
which  he  observed  on  the  post-mortem  examination  of  the  stomach  an 
bowels.  On  a  trial  for  mnrder,  in  which  one  of  the  qaestions  at  issi 
was  whether  dysentery  or  poison  was  the  canse  of  death,  connsel  pazsU 
one  of  the  medical  witnesses  by  asking  him  whether  during  his  attendant 
he  fonnd  any  traces  of  '  dyguria '  in  the  ffldces.  There  is  no  doubt  he  ii 
tended  to  refer  to  the  state  of  the  feces  like  that  met  with  in  dysenter 
but  the  professional  term  employed  by  him  signified  a  '  difficulty  in  passic 
urine.'  A  judicious  witness  will  avoid  anything  like  a  triumph  over  h 
examiner  under  such  circumstances,  and  simply  put  him  right. 

3.  Answers  to  questions  should  be  neither  ambiguous,  undecided,  n< 
evasive.  An  ambiguous  answer  necessarily  leaves  the  witness's  meanii 
doubtful,  and  calls  for  an  explanation.  An  undecided  answer — ^indicate 
by  the  words  'I  believe,*  '1  think,'  'It  might  be,'  or  'My  impressio 
is' — is  not  sufficient  for  evidence.  Did  the  wound  cause  death?  Wi 
death  caused  by  loss  of  blood  or  poison  ?  If,  by  a  proper  consideration  < 
all  the  medical  facts,  the  witness  has  come  to  a  conclusion  on  the  subjec 
his  answer  should  be  expressed  in  plain  and  decided  language,  either  in  ik 
affirmative  or  negative.  A  man  wno  has  formed  no  conclusion  is  not  in 
position  to  give  evidence.  No  opinion  should  be  given  for  which  the  witnei 
IS  not  prepared  to  assign  reasons ;  and,  except  by  permission  of  the  Cour 
no  medical  opinion  should  be  expressed  on  facts  or  circumstances  observe 
by  others.  A  hesitating  witness  will  be  met  with  the  question, — ^Bave  yo 
any  doubt  about  it?  or, — Was  it  so  or  not? — to  which  a  reply  in  the  affimu 
tive  or  negative  must  be  given.  If  the  witness  fairly  entertains  doubi 
about  the  matter  at  issue,  it  is  his  duty  to  express  them  at  once,  and  m 
allow  them  to  be  extorted  from  him  piecemeal  by  a  series  of  questions. 

Chemical  witnesses  have  occasionally  certified  to  the  discovery  of '  impei 
ceptible,' '  unmistakable,'  or  '  undoubted '  traces  of  poison  in  the  liver,  S» 
Such  terms  naturally  convey  to  the  shrewd  mind  of  the  examiner  that  tii 
witness  has  some  lurking  doubt  or  suspicion  of  mistake  in  his  mind,  fc 
that  of  which  we  are  sure  requires  no  such  terms  to  express  our  meaning 
If  poison  has  been  discovered,  the  statement  of  the  fact  is  sufficient. 

4.  The  replies  should  be  made  in  language  free  from  technicality  an 
exaggeration.  Some  remarks  have  been  elsewhere  made  in  reference  t 
the  use  of  technical  terms  in  drawing  up  medico-legal  reports.  If  media 
men  could  be  made  aware  of  the  ridicule  which  they  thus  bring  on  thd 
evidence,  otherwise  good,  they  would  at  once  strive  to  dispense  with  sue! 
language.  A  witness  is  perhaps  unconsciously  led  to  speak  as  if  he  wer 
addressing  a  medical  assembly,  instead  of  plain  men  like  the  members  o 
a  common  jury  who  are  wholly  ignorant  of  the  meaning  of  medical  terms 
and  barristers  who  are  but  imperfectly  acquainted  with  them.  Thus  ; 
medical  man  will  speak  of  an  'exacerbation'  instead  of  'increase'  o 
symptoms,  of  the  'integuments  of  the  cranium'  instead  of  the  'skin  o 
the  head,'  while  a  common  cut  is  described  as  an  '  incision,'  and  a  blad 
eye  as  'a  tumefaction  of  the  orbit.'  On  a  trial  for  an  assault  whici 
took  place  at  Assizes  some  years  since,  a  medical  witness  informed  th* 
Court  that  on  examining  the  prosecutor,  he  found  him  suffering  from  \ 
severe  contusion  of  the  integuments  under  the  left  orbit,  with  great  extra 
yasation  of  blood  and  ecchymosis  in  the  surrounding  cellular  tissue,  whici 
was  in  a  tumefied  state.  There  was  also  considerable  abrasion  of  thi 
cuticle.'  Judge :  '  You  mean,  I  suppose,  that  the  man  had  a  bad  blacl 
eye?'     WUnus:  'Yes.'    Judge:  'Then  why  not  say  so  at  once?'    Thi 
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t  erudite  description  of  the  injaiy  waa  at  once  resolved  by  the  jadge 
>  two  plain  Saxon  words,  the  meaning  of  which  every  one  in  Court 
Id  understand.  In  a  case  of  child-mnrder,  a  medical  witness  who  was 
ed  to  state  simply  the  canse  of  death,  said  that  it  was  owing  to 
slectasis,  and  general  engorgement  of  the  pulmonary  tissue.'  This  is 
.  science,  but  pedantry ;  and  if  such  laD^age  is  employed  by  a  witness 
h  a  view  of  impressing  the  Court  with  some  idea  of  his  learning,  it 
oily  fails  of  its  effect.  Barristers  and  reporters  put  down  their  pens 
despair,  and  the  time  of  the  Court  is  wasted  until  the  witness  has  con- 
loended  to  translate  his  ideas  into  ordinary  language.  Lord  Hatberley 
U  observed  that  *  a  scientific  witness  in  giving  his  evidence  should  avoid 
much  as  possible  the  use  of  technical  scientific  language,  especially  if 
)  case  is  before  a  jury.  This  is  especially  desirable  when  the  evidence  is 
dical,  for  really  many  technical  words  in  medicine  seem  to  be  invented 
cover  ignorance.  But  be  this  as  it  may,  a  witness  is  always  suspected  of 
ectation,  and  the  Court  and  jury  are  but  little  instructed  when  a  vast 
lount  of  learned  phraseology  is  poured  forth  instead  of  a  clear  statement 
the  witness's  opinion.' 

5.  In  giving  evidence  of  opinion  a  medical  witness  must  take  care  not 
base  it  on  any  statements  made  by  others,  or  on  circumstances  which 
ij  have  come  to  his  knowledge  by  public  rumour.  Again,  his  evidence 
90  Id  be  confined  only  to  subjects  properly  within  the  range  of  medical 
ence,  and  on  which,  as  a  professional  man,  he  is  competent  to  speak.  In 
aial  for  murder  by  wounding,  in  which  the  identity  of  the  prisoner  was 
question,  a  medical  man  stated  that  he  compared  certain  footmarks  with 
B  boots  taken  from  the  prisoner,  and  he  found  that  they  corresponded. 
comparison  had  also  been  made,  but  not  at  the  same  time,  by  a  police- 
ioer,  more  accustomed  to  matters  of  this  kind.  On  cross-examination, 
ere  was  such  a  want  of  agreement  between  the  surgeon  and  the  constable 
ipecting  the  number  of  nails  in  the  boots  and  the  number  indicated  by 
e  footprints,  that  no  reliance  could  be  placed  on  this  portion  of  the 
idence.  In  reference  to  this  discrepancy,  the  judge  remarked  that  a 
edical  man  should  confine  himself  to  matters  belonging  to  his  own  pro- 
Mion,  and  not  take  upon  himself  the  duties  of  a  police  constable.  There 
e  some  x>oints  in  reference  to  gunshot  wounds  which  can  be  better 
l^ined  by  a  gun  or  shot-manu^turer  than  by  a  medical  witness — cuique 
nd  arte  credendum. 

Exaggerated  language  should  be  avoided.  There  is  a  tendency 
Dong  some  medical  witnesses  to  express  their  views  in  a  superlative 
s^ree.  If  a  part  is  simply  inflamed,  it  is  frequently  described  as  '  in- 
nsely '  inflamed.  One  witness  may  speak  of  patches  of  ulceration  in  the 
testines,  another  will  describe  the  same  condition  as  *  extensive  ulceration.' 
n  a  trial  for  murder  by  poisoning,  a  witness  when  asked  by  the  Court  as 
I  his  experience  of  the  effects  of  the  poison  on  man  and  animals,  said  that 
)  had  seen  'some  dozens  of  cases.'  These  *  dozens'  on  cross-examination 
I  to  time,  place,  and  circumstances,  were  reduced  to  the  modest  propor- 
on  of  about  six  to  eight  cases.  This  use  of  exaggerated  language  often 
ads  to  apparent  conflict  in  medical  testimony.  It  is  not  creditable  to 
Id  witnesBy  and  throws  a  doubt  upon  the  whole  of  his  evidence. 

The  use  of  Notes  in  Evidence. — This  subject  will  be  more  fully  con- 
lered  in  another  part  of  the  work. 

Medieal  Experts. — In  cases  of  a  complicated  nature  and  involving  im- 
^rtaat  interests,  it  is  customary  to  call  in  medical  or  scientific  experts,  who, 
of  their  special  experience  in  certain  branches  of  the  profession, 
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are  preffamed  to  be  able  to  guide  the  Coart  to  a  proper  nnderstanding  of 
the  facts  of  the  case.  In  qaestioas  of  legitimacy  or  divorce,  obstetricians  of 
high  standing  are  consulted  on  both  sides ;  in  questions  affecting  the  saniiy 
of  persons,  those  who  have  acquired  a  reputation  in  the  treatment  or 
observation  of  the  insane  are  selected;  in  the  various  obscure  injuries 
resulting  from  railway  accidents,  surgeons  of  repute, — and  in  questions  of 
life-insurance,  physicians  of  high  standing  are  summoned  as  experts  to 
g^ve  the  results  of  their  experience.  There  are  many  of  these  cases,  in- 
cluding some  in  criminal  law,  which  could  not  possibly  be  settled  without 
this  collateral  aid — the  questions  at  issue  not  being  based  on  matters  of 
fact  occurring  within  the  ordinary  range  of  practice,  so  much  as  on  an 
enlarged  experience  of  a  particular  department.  There  is,  however,  a  strong 
public  feeling  against  the  admission  of  the  testimony  of  experts.  One  able 
writer  remark's: — 'It  is  impossible  to  shut  out  such  evidence  altogether, 
but  there  is  nothing  which  brings  more  discredit  upon  the  administration  of 
justice.  There  is  one  consequence  of  its  admission  which  is  common  to 
all  cases  in  which  it  occurs :  it  is,  that  no  difficulty  has  ever  been  found  in 
obtaining  any  amount  of  evidence  of  this  description,  on  either  side  of  any 
point  at  issue.  There  is  a  contest  as  to  whether  a  vitriol  or  a  gas  manu- 
factory is  a  nuisance.  Twenty  chemists  of  fair  character  and  scientific 
acquirements  come  forward  to  swear  that  the  effluvia  evolved  by  these  pro- 
cesses are  producing  the  most  deadly  fevers,  and  twenty  others,  equally 
eminent,  will  give  just  as  positive  testimony  that  the  gases  are  absolutely 
wholesome,  and  rather  fattening  than  otherwise.  These  things  are  of 
eveiyday  experience.'     There  is  here  some  use  of  exaggerated  language. 

It  will  frequently  be  the  duty  of  a  medical  expert,  in  civil  as  well  as  in 
criminal  cases,  and  in  all  actions  for  malapraxis,  to  pass  an  opinion  on  the 
practice  of  another  professional  man.  On  such  occasions,  while  there 
should  be  no  suppression  of  the  truth,  a  witness  is  bound,  in  answering 
questions  put  to  him  by  counsel,  to  state  his  opinion  and  the  g^unds  on 
which  it  is  based  clearly  and  distinctly.  It  may  be  hard  to  condeom  a 
brother-practitioner,  bat  it  would  be  still  harder  to  ignore  the  public 
interest,  and  condemn  ourselves  and  our  profession  by  concealing  that 
which  we  know  to  be  true,  or  by  suppressing  what  we  honestly  behere. 
There  is  no  etiquette  in  the  profession  which  demands  such  a  sacrifice  of 
principle  as  this  conduct  involves.  A  medical  witness  is  not  bound  to  be 
forward  in  pointing  out  and  suggesting  defects,  or  in  endeavouring  to 
lower  another  practitioner  in  the  opinion  of  the  public ;  but  nothing  sbonld 
be  concealed  which  is  relevant  to  the  elncidation  of  the  case  in  issae. 
The  golden  rule,  *  Do  unto  others  as  you  would  that  they  should  do  unto 
you,'  should  be  strictly  observed  on  these  occasions. 

Certain  lunacy  cases,  and  cases  of  compensation  for  bodily  injury  by 
railway  accidents,  have  drawn  particular  attention  to  the  testimony  of 
experts.  Lord  Westbury  in  referring  to  experts  in  lunacy  in  the  Windham 
case,  remarked  that  they  came  forward  to  swear  away  the  sanity  of  pe^ 
sons,  and  when  their  reasons  were  examined  it  was  found  that  persons 
asserted  to  be  insane,  could  not  answer  questions  which  some  of  the 
witnesses  themselves  were  also  unable  to  answer.  '  The  absence  of  explicit 
statement,'  said  Lord  Westbury,  '  was  abundantly  made  up  by  the  flow 
of  hard  names,  which  no  doubt  had  great  weight  with  the  jury.'  *I 
should  call  unsoundness  of  mind  a  mixture  of  chronic  mania  and  demen- 
tia,* said  one  doctor;  'speaking  in  popular  language,  I  should  call  it  a 
mixture  of  mania  and  fatuity  occurring  in  a  person  once  having  a  sane 
understanding.'  Another  learned  physician  examined  the  same  lady,  no 
doubt  with  great  cleverness,  and  thought  he  would  try  her  knowledge  of 
law.     He  therefore  asked  her  several  questions  about  the  Constitution, 
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rat  when  similar  questions  were  addressed  to  him  hy  coansel  he  himself 
leimyed  considerable  uncertainty  and  hesitation.  In  the  examination  of 
in  alleged  lunatic  in  another  of  these  cases,  she  was  asked  how  much  lOOZ. 
i-jear  would  give  per  week ;  and  she  was  not  able  to  tell,  and  this  was 
relied  on  as  a  proof  of  her  insanity;  but  upon  cross-examination  of  the 
medical  man  who  was  giving  evidence  of  her  lunacy,  he  was  asked  whether 
he  himself  could  tell  how  much  per  week  1002.  a-year  would  give :  he 
hemtated.  He  was  then  asked  whether  he  did  not  know  or  declined  to 
tell;  his  reply  was  that  he  declined  to  tell.' 

It  cannot  be  denied  that  experts  have  frequently  introduced  into  their 
eridence  speculative  fancies  and  theories,  not  warranted  by  a  proper 
indoction  from  the  facts ;  but  it  is  clear  that  in  all  trials  requiring  special 
knowledgre,  if  justice  is  to  be  administered,  a  Court  of  Law  must  be  assisted 
bj  those  who  possess  that  knowledge.  The  author  has  elsewhere  suggested 
the  cause  of  the  evil,  and  what  wo  a  Id  prove  a  remedy.  The  cause  of  the 
eril  is  that  the  solicitors  on  each  side  are  allowed  to  search  the  whole  pro- 
fession, until  they  can  find  one  or  more  persons  ready  to  adopt  their 
respective  views ;  when  once  in  Court,  provided  a  man  can  call  himself  a 
*  doctor,'  his  qualifications  and  experience  sometimes  escape  a  rigid  scratiny. 
Persons  have  thrust  themselves,  or  have  been  thrust  into  cases  as  experts, 
without  any  pretensions  to  such  a  title,  either  by  their  professional  standing 
or  experience.  A  man  who  may  have  been  engaged  for  a  few  years  only 
in  the  ordinary  routine  of  medical  practice,  and  who  may  have  had  no 
special  experience  on  the  subject  on  which  an  opinion  is  required,  will  be 
described  by  his  counsel  as  '  a  most  learned  and  eminent  member  of  the 
profession,  on  whose  opinion  the  jary  are  as  much  entitled  to  rely  as  on 
that  of  the  "  highly  respectable  gentleman  "  called  on  the  other  side,'  &c. 

Cockbum,  C.J.,  in  commenting  upon  evidence  so  obtained,  observed, 
*thftt  it  was  in  the  nature  of  things,  that  those  who  gave  scientific  evidence 
ihonld  lean  slightly  to  the  side  upon  which  they  were  giving  their  testi- 
mony, not  from  any  dishonest  intention,  but  from  a  perfectly  natural  and 
human  failing,  as  in  such  cases  a  man  was  apt  to  look  with  a  keener  eye  on 
those  things  favourable  to  his  own  side,  than  on  those  which  were  un- 
fiToarable.' 

Bovill,  C. J.,  in  making  some  remarks  on  medical  evidence,  says :  '  The 
great  misfortune  or  defect  in  medical  testimony  hitherto  has  been  that 
medical  men,  like  many  other  professional  men,  have  been  too  much  in  the 
habit  of  making  themselves  partisans  in  endeavouring  to  support  the  par- 
ticular views  of  the  parties  on  whose  behalf  they  have  been  called,  and  this 
has  led  to  conflicts  of  opinion  which  have  sometimes  appeared  not  very 
creditable  to  the  profession.'  Lord  Hatherley  thus  expressed  his  views  on 
the  subject:  *A  witness  to  facts  knows  that  it  would  be  base  beyond 
measure  to  bend  his  evidence  so  as  to  suit  the  case  of  him  on  whose  behalf 
he  is  called,  and  that  his  only  duty  is  to  state  plainly  without  colour  or 
fencing  what  he  knows  as  a  fact.  But  the  witness  who  gives  an  opinion  is 
selected  by  the  litigant,  often  communicating  with  many  of  the  same  pro- 
fession as  the  witness,  and  when  so  selected  he  is  expected  to  express  a 
particular  opinion.  He  may  honestly  entertain  it  when  first  selected,  but 
then  it  is  like  the  case  of  a  counsel's  opinion :  the  counsel  gives  his  opinion 
on  tiie  statement  of  facts  submitted  to  him,  but  perhaps  after  hearing  the 
other  side  he  would  find  the  case  wholly  altered,  and  would  say  so.  The 
scientific  witness  called  into  Court  by  the  plaintiff  is  generally  expected  to 
support  his  case  in  cross-examination,  when  many  views  may  be  suggested 
that  may  really  modify  the  witness's  judgment ;  but  even  after  facts  have 
been  proved  that  ought  to  modify  it,  the  witness  frequently  holds  to  his 
original  opinion.  Every  witness  should  eschew  altogether  the  notion  of 
VOL.  I.  D 
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partisanship.  He  sbonid  be  ready  to  give  bis  opinion  frankly  and  nnre- 
servedlj,  regardless  bow  it  may  tell.  He  is  tbere  not  as  an  advocate,  but  in 
order  to  inform  the  Conrt  and  jnry  to  tbe  best  of  bis  jadgment.  In  fact,  I 
tbink  a  jndge  ougbt  to  call  in  scientific  evidence  as  in  Innacy  cases,  and 
I  doubt  whether  any  opinion  on  oath  should  ever  be  given.  The  jury  wonld 
then  see  that  it  was  opinion  only — the  witness  wonld  with  more  deoornm 
modify  bis  opinion,  and  wonld  acquire  the  habit  of  believing  himself  to  hd^ 
not  a  partisan  but  an  expert,  thus  rendering  assistance  of  greater  value.' 

Men  of  acknowledged  skill  and  good  professional  experience  sometimei 
quite  forget  their  proper  duties  as  experts,  and  lay  themselves  open  to 
censure.  An  expert  is  usually  called  to  give  an  opinion  on  certain  hek 
laid  before  the  Court  in  the  evidence  of  other  witnesses :  thus  certain 
appearances  may  be  described  as  having  been  seen  in  the  stomach  or  bnin, 
and  he  may  be  asked  to  state  the  conclusions  to  which  such  appearance! 
lead.  A  medical  practitioner  may  describe  accurately  what  he  sees,  bat 
may  not  have  sufficient  experience  to  draw  a  correct  conclusion.  In  this 
case  an  expert  may  difEer  from  him  and  totally  alter  the  bearing  of  the 
case.  So  a  man  may  describe  certain  symptoms  which  an  expert  may 
say  are  or  are  not  consistent  with  poisoning,  but  he  must  take  care  that  he 
does  not  alter  or  distort  the  facts  aeposed  to  by  other  witnesses,  in  order  to 
fit  into  the  case  his  own  theories  or  opinions.  The  alteration  of  fads  to 
suit  special  views  is  by  no  means  unfrequent,  and  an  expert  who  tHm 
deliberately  mangles  the  evidence  of  others  cannot  escape  tbe  charge  of 
being  a  partisan  or  an  advocate  in  the  case— a  character  wholly  inconsistent 
with  that  of  a  witness,  who  should  aim  to  be  in  all  things  impartial.  A 
glaring  instance  of  this  kind  occurred  (Guildford  Sum.  Ass.,  1862,)  in 
an  action  against  a  railway  company  for  damages  for  personal  injnij. 
The  condition  of  the  plaintiff  was  accurately  described  by  his  medical 
attendant.  Some  eminent  surgeons  who  had  examined  him  were  called 
as  experts  to  depose  to  his  present  and  probably  future  condition.  Other 
equally  eminent  surgeons  were  called  as  experts  on  the  part  of  the  com- 
pany, and  they  differed  (as  well  they  might)  on  the  speculative  question 
when  the  man  was  likely  to  recover  entirely  from  the  effects  of  the  acci* 
dent.  One  of  the  most  distinguished  surgical  experts  for  the  defence, 
however,  began  by  saying  that  plaintiff  had  only  sustained  a  *  considerable 
shake ' ;  but  shakes  are  not  commonly  recognized  as  surgical  accidents, 
and  the  surgeon  on  the  other  side  had  described  this  'shake,'  from  actnil 
examination,  as  a  *  concussion  of  the  spine.'  But  the  witness  continued— 
'  And  as  to  what  was  said  of  congestion  of  the  fibrous  tissue,  it  was  mere 
phraseology  not  indicating  actual  facts.'  The  judge  who  tried  the  caie 
observed  that  he  could  hardly  take  that  as  evidence.  *  The  witneu  mtui 
itate  factsy  or  his  opinion  from  facts,*  The  witness  then  disputed  thefacitf 
but  the  learned  judge  told  him  that  he  had  no  right  to  do  so,  and  that 
he  must  give  his  opinion  on  the  facts  as  proved.  In  these  few  words  are 
defined  the  whole  of  the  duties  of  an  expert  who  presents  himself  as  a 
witness.  The  above  example  shows  clearly  what  ought  to  be  avoided,  and 
it  corroborates  an  observation  elsewhere  made  that  the  greatest  professional 
knowledge  and  skill  may  co-exist  with  an  entire  ignorance  of  the  proper 
methods  of  employing  this  knowledge  to  aid  the  administration  of  the  law. 

The  subject  of  experts,  and  the  mode  in  which  their  evidence  should 
be  received,  has  been  ably  handled,  in  a  legal  point  of  view,  by  Stephen 
('Criminal  Law,'  p.  200).  He  objects  to  the  proposition  of  referring 
scientific  questions  to  them,  even  when  nominated  by  the  Court,  and  he 
considers  a  common  jury  better  qualified  than  experts  to  deal  with  and 
decide  on  all  points  of  scientific  evidence.  One  of  the  reasons  which  be 
assigns  for  his  objection  will  probably  surprise  the  medical  reader :  it  is, 
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•hat  experts  so  nominated  and  employed,  i,e,  as  assessors  to  the  judge  and 
n  the  absence  of  a  jnrj,  would  only  direct  their  minds  to  the  truth,  *  A 
nror,'  he  observes,  'is  not  a  scientific  inqi^irer,  but  a  judge  bound  by  oath 

0  say  whether  or  not  certain  eyidence  satisfies  his  mind ;  a  scientific 
nqnirer  is  not  bound  by  anything  of  the  kind.'  He  considers  the  sng- 
fMtion  to  be  based  on  a  misapprehension  of  the  result  to  be  reached  and 
he  mode  of  reaching  it :  '  It  assumes  that  the  object  of  the  inquiry  is  the 
iiainment  of  the  truth  simply,  and  that  scientific  men  are  more  likely  to 
itun  it  than  others.  To  this  it  may  be  replied,  that  the  result  to  be 
SAched  is  not  truth  simply,  but  such  an  approach  to  truth  as  the  average 
in  of  men  are  capable  of  making,  and  that  the  result  is  more  likely  to  be 
mud  in  the  opinions  of  common  than  scientific  jurors.'  (loc.  cit.)  On 
lis  it  may  be  observed,  that  while  experts  have  the  same  power  of  dealing 
ith  common  things  as  common  jurors,  they  have  an  additional  special 
>wer  of  making  that  approach  to  truth  on  scientific  subjects,  which 
>mmon  jurors  certainly  do  not  possess.  It  would  also  appear  from  this 
itsoning,  that  in  a  judicial  inquiry  affecting  a  person  charged  with  murder, 
»mething  less  than  truth  is  more  satisfactory  for  the  purposes  of  justice 
lan  truth  itself. 

But  the  question  regarding  this  employment  of  experts  as  assessors,  and 
le  avoidance  of  the  imputation  of  their  appearing  as  hired  retainers  in  a 
lae,  is  practically  answered  in  the  Admiralty  Courts.  Four  Masters  of  the 
'rinity  House,  experienced  in  all  the  rules  of  navigation,  give  their 
pinions  on  questions  submitted  to  them,  as  nautical  experts,  by  the 
Soart;  and  without  creating  any  charge  of  injustice  in  the  decisions  of 
be  Court,  they  constantly  guide  these  decisions  by  answering  certain 
ifficult  nautical  questions.  In  a  case  in  which  two  ships  come  into 
dlirion,  both  parties  contend  they  are  right,  or  the  case  would  not  be 
itigated.  The  question  turns  upon  the  respective  positions  of  the  ships, 
he  setting  of  certain  sails,  the  direction  of  winds,  tide  and  currents,-  and 
rhether  the  helm  should  have  been  ported  or  starboarded  before  the  colli- 
km.  These  nautical  experts  acquit  themselves  with  satisfaction;  but  if 
Qch  a  trial  took  place  before  a  jury,  and  each  captain  was  allowed  to 
dect  his  own  experts  as  witnesses,  there  would  probably  be  the  same 
limtisfaction  as  that  which  now  exists  in  reference  to  trials  involving 
iher  branches  of  scientific  evidence.  On  this  subject  a  writer  justly 
toarks: — 'It  is  true  that  in  all  trials  requiring  special  knowledge  the 
3oart  must  be  assisted  by  those  who  have  that  knowledge.  But  it 
fonld  contribute  very  much  to  the  morality  of  science  and  to  the  due 
administration  of  justice  if  this  assistance  were  not  allowed  to  be  given  by 
ntnesses  hired  and  brought  forward  by  the  parties.  The  inconvenience 
iM  been  provided  against  in  some  cases  with  admirable  efEect.  In  the 
[Anacy  Commission  the  visits  are  made  throughout  the  kingdom  by  bar- 
ieters  and  physicians  associated  in  pairs,  the  one  educated  to  the  investi- 
Sfttion  of  law  and  fticts,  the  other  to  the  diagnosis  of  diseases.  This  has 
forked  admirably.  So  in  shipping  cases,  where  it  is  necessary  that  the 
Soort  shonld  be  assisted  by  nautical  knowledge,  the  Elder  Brethren  of  the 
riinity  Hoose  are  not  put  into  the  witness-box  by  the  parties  to  the  suit, 
bat  are  placed  on  the  Bench,  and  act  with  judicial  responsibility.  In  all 
iMes  we  think  that  the  light  which  science  can  throw  upon  the  question 
ihonld  come  not  from  a  witness  who  is  paid  to  refract  it,  and  who,  if  his 
vdgment  or  his  conscience  will  not  allow  him  to  make  it  tell  for  his  client, 

1  not  called,  but  from  a  man  who  has  no  bias,  who  is  chosen  either  by 
nih  parties  or  by  the  Court,  and  who  is  rather  an  assessor  than  a  witness. 
n  lanacy  cases  the  presence  of  one  or  more  of  the  physicians  of  the 
Aoacy  QnTntfiMurinn^  sitting  with  the  judge,  and  aiding  the  jury  in  their 
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examination,  would  be  of  more  valae  than  the  evidence  of  a  bnndred 
madhonse-keepers.'  Some  sensible  remarks  on  this  subject,  made  bj  a 
Medical  Committee  of  the  American  Academy,  will  be  found  in  the 
'  Med.  Times  and  Gaz.,'  1870,  1^  p.  370. 

There  can  be  no  doubt  that  the  present  system   discourages  some 
eminent  and  upright  men,  who  could  by  their  special  knowledge  soWe 
many  important  questions,  from  appearing  as  witnesses.     Several  have 
uniformly  refused  on  this  ground  to  attend  as  experts  in  a  Court  of  Law. 
A  distinguished  chemist,  a  gentleman  of  strict  honour  and  integrity,  was 
once  asked  by  counsel — in  the  first  question  put  to  him  in  cross-examina- 
tion— *  When  and  by  whom  were  you  first  retained  in  this  case  ? '     With- 
out directly  imputing  bribery  and  perjury  to  the  witness,  the  innuendo 
to  the  Court  and  jury  was  to  the  effect  that  this  gentleman  had  received 
his  fee  to  maintain  a  client's  cause,  wholly  irrespective  of  the  oath  which 
he  had  taken.     As  counsel  on  both  sides  look  on  the  experts  opposed  to 
them  in  the  light  of  hired  advocates,  it  is  obvious  that  so  long  as  this 
system  lasts,  it  must  have  a  deterring  effect  on  the  higher  and  better 
class  of  witnesses,  who,  whenever  they  have  the  option,  will  avoid  placing 
themselves  in  such  a  position  as  to  have  imputations  of  venality  and 
untruthfulness  thrown  out  against  them  in  a  public  Court.      In  a  cor- 
respondence with  the  late  Dr.  Andrew  Combe  of  Edinburgh,  many  years 
since,  he  informed  the  author  that  he  had  been  consulted  in  a  case  in  which 
a  gentleman  was  considered  to  be  incompetent  to  manage  his  affairs.    He 
says  in  his  letter :  *  I  was  reqaired  to  go  and  examine  him  on  twenty-four 
hours*  notice,  but  I  insisted  first  on  receiving  some  account  of  him,  and 
being  allowed  to  form  an  unbiassed  opinion  of  the  results  of  the  examina- 
tion.    With   some  difficulty  I  obtained   his  history,  and  on  perusing  it 
saw  a  strong  probability  that  my  opinion  would  be  adverse  to  those  who 
consulted  me.     They  of  course  professed  pure  impartiality,  but  it  wss 
manifest  that  my  opinion  was  expected  to  confirm  theirs.     Had  I  been 
called  by  the  sheriff,  for  example,  I  might  have  given  impartial  evidence.' 
Baly,  Munro,  Wood,  and  the  author  were  required  to  give  their  opinions 
in  a  similar  case.     They  insisted   upon   being  allowed   to  make  a  full 
examination  of  the  alleged  lunatic,  and  the  result  was  that  their  opinions 
were  completely  adverse  to  those  who  consulted  them,  much  to  their  dis- 
appointment.    They  declined  to  give  evidence  in  the  case.     It  is  a  fact 
worthy  of  note,  that  in  criminal  trials,  where  life  is  concerned,  no  provi- 
sion  is  made  by  the  English  law  for  enabling  a  judge  to  take  the  opinioos 
of  one  or  more  medical  or  scientific  experts,  not  connected  with  the  case, 
although  such  a  practice  would  be  attended  with  great  public  benefit.    If 
there  is  conflicting  medical   evidence  he   can   only   direct  an  acquittal 
In  reference  to  actions  for  railway  accidents  the  law  has  interposed.    Bj 
an  act  passed  in  1868  (31  and  32  Victoria,  cap.  119,  sec.  26)  it  is  enacted 
that,  '  whenever  any  person  injured  by  an  accident  on  a  railway  claims 
compensation  on  account  of  the  injury,  any  judge  of  the  Court  in  whiob 
proceedings  to  recover  such  compensation  are  taken,  or  any  person,  who 
by  the  consent  of  the  parties  or  otherwise,  has  power  to  fix  the  amount  of 
compensation,  may  order  that  the  person  injared  be  examined  by  some 
duly  qualified  medical  practitioner  named  in  the  order,  not  being  a  witness 
on  either  side,  and  may  make  such  order  with  respect  to  the  costs  of  sacb 
examination  as  he  may  think  fit.'     This  power  was  exercised  by  Kellji 
C.B.,  in  a  railway  case   (Exch.,   Dec,  1871.).     Three  physicians  were 
examined  and  gave  their  opinions  on  the  degree  of  injury  sustained.    An 
eminent  surgeon,  who  had  not  been  consulted  in  the  case,  was  required 
under  the  judge's  order  to  draw  up  a  special  report  from  the  facts  proved 
in  evidence.    This  report  was  given  in  evidence,  and  confirmed  the  stskte- 
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nents  of  tlie  witnesses  for  the  plaintiff ;  a  verdict  was  given  according] j 
Snch  a  principle  should  he  extended  to  all  cases  involving  criminal  charges 
and  requiring  medical  or  scientific  evidence  for  their  elucidation. 

Medical  Oouruel. — Some  barristers,  who  feel  themselves  unable  to  discuss 
ilie  medical  bearings  of  a  question,  are  in  the  habit  of  em  ploying  medical 
men  to  instmct  them  on  the  best  mode  of  endeavouring  to  cross-examine 
medical  witnesses,  so  as  if  possible  to  place  the  case  in  another  light  before 
sjnij.  It  is  obvious  that  even  if  interference  were  prudent  under  the 
present  sjstem  of  summoning  medical  witnesses,  the  law  could  not  interfere 
to  check  a  practice  which  is  certainly  liable  to  lead  to  evil  results ;  for  the 
parties  who  give  the  suggestions  which  may  suit  the  purpose  of  an  advocate 
do  not  always  act  as  witnesses,  and  therefore  cannot  have  their  own  means 
of  knowledge  or  sources  of  experience  fairly  tested,  while  the  selected 
medical  facts  or  opinions  which  they  may  communicate  to  the-  advocate 
maj  have  the  effect  of  confusing  the  minds  of  the  jury.  Under  these 
dicamstances,  the  result  must  depend  on  the  acumen  and  medical  know- 
ledge possessed  by  the  judge  who  tries  the  case. 

The  question  has  been  frequently  asked.  May  not  a  medical  witness 
honestly  take  up  the  defence  of  a  prisoner  ?  Is  it  always  certain  that  the 
caao  for  the  prosecution  is  indisputably  correct?  The  latter  question 
admits  of  a  simple  answer,  which  will  show  the  course  that  may  be  fairly 
pnimied.  The  evidence  for  a  prosecution  may  involve  a  serious  medical 
error,  as  well  as  the  evidence  for  a  defence.  Assuming,  from  his  knowledge 
of  the  ascertained  facts  of  the  case,  a  witness  believes  bond  fide  that  the 
medical  opinions  for  the  prosecution  are  incorrect  or  contrary  to  his  own 
eiperienoe,  he  has  a  right  to  interfere  and  point  out  what  he  considers  to 
be  an  error  of  fact  or  opinion.  What  he  has  to  state,  however,  in  this 
Malf  should  be  publicly  stated  on  oath,  so  that  his  experience,  motives, 
and  honesty  of  purpose  may  be  fairly  and  openly  tested  by  a  cross- 
examination.  He  should  remember  that  his  interposition  is  only  justifiable 
in  the  interests  of  justice  as  well  as  of  the  puhliCf  and  not  simply  in  the 
personal  interest  of  the  accused.  If  he  is  retained  and  paid  by  the  prisoner's 
legal  advisers  to  defend  the  prisoner's  interest,  wholly  irrespective  of  the 
pnUic  interests,  he  is  simply  a  medical  counsel  or  advocate.  It  is  this 
kind  of  interference,  on  the  part  of  some  medical  and  scientific  witnesses, 
which  has  laid  the  whole  profession  under  a  general  censure.  When,  as  in 
certain  criminal  trials,  men  thus  hire  themselves  for  the  purpose  of  a 
defence,  ».e.  to  rescue  an  accused  person  from  the  penalty  due  to  a  crime 
which  there  may  be  strong  reason  to  believe  he  has  committed,  they  may 
JDstly  be  called,  in  the  language  of  a  great  lawyer,  traffickers  in  evidence. 
In  one  important  case  (&g>  v.  Tawell,  Aylesbury  Ass.,  1845),  a  woman 
died  from  the  effects  'of  prussic  acid,  and  a  fatal  quantity  of  that  poison, 
anumnting  to  one  grain,  was  clearly  discovered  in  the  stomach  of  deceased 
bj  an  experienced  chemist.  As,  from  the  moral  and  circumstantial  evi- 
dence, the  g^ilt  of  the  man  could  scarcely  be  disputed,  an  attempt  was 
nade  to  destroy  the  effect  of  the  chemical  evidence,  and  to  impose  on  the 
comoion  sense  of  the  jury,  by  the  statement  that  the  deceased  had  eaten 
■ODe  apples,  that  the  pips  of  apples  contained  the  principles  for  producing 
proBsic  acid  in  the  human  stomach,  and  that  the  poison  found  in  this  case 
had  resulted  wholly  or  in  part  from  the  apple-pips.  This  monstrous 
chemical  proposition  met  with  no  acceptance  from  the  jury ;  they  preferred 
the  doctrines  of  common  sense  to  this  pseudo-scientific  theory.  The  inter- 
ference in  this  case  for  the  defence,  could  not  have  been  based  on  any 
hond-fide  belief  that  the  chemical  evidence  for  the  prosecution,  on  which 
the  conTictioBi  of  the  prisoner  chiefly  turned,  was  nntrustworty. 
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In  cases  in  which  medical  men  summoned  as  witnesses  lend  themselTefl 
as  advocates  to  the  party  consulting  them,  for  the  purpose  of  weakening  m 
overthrowing  the  scientific  evidence  on  the  other  side,  in  spite  of  its  con- 
sistencj  and  accordance  with  sound  medical  doctrines,  they  lose  sight  of 
their  trae  position,  and  justly  expose  themselves  to  severe  censure.  If,  on 
hearing  the  evidence  to  facts  on  the  side  of  the  party  consulting  them, 
they  find  the  complexion  of  the  case  altered,  and  that  they  cannot  suppcnrl 
it  as  they  believed  they  were  in  a  position  to  do,  it  is  their  duty  to  them* 
selves  and  their  profession  as  well  as  to  the  public  interests — which  an 
always  superior  to  private  interests — to  withdraw  from  the  case.  No  mai 
should  ever  appear  to  support  that  which  he  does  not  believe  to  be  true. 

In  civil  cases  it  is  not  always  easy  to  sav,  until  the  evidence  has  .beei 
heard  in  Court,  whether  scientific  opinions  should  be  in  favour  of  plaintaf 
or  defendant ;  and  herein  lies  the  great  advantage  arising  from  the  opinioiu 
of  scientific  experts  employed  as  assessors.  There  may  be  on  each  side  i 
portion  of  truth  which  will  meet  with  its  medical  supporters,  without  anj 
imputation  upon  their  motives,  any  more  than  upon  the  motives  of  the 
members  of  a  special  jury,  who,  in  spite  of  perfect  absence  of  bias,  cannoi 
always  agree.  Nevertheless  there  are  some  plain  matters  of  fact  in  which  it 
is  discreditable  to  the  profession  to  find  disagreement.  If  medical  science 
is  of  any  value  for  the  guidance  of  a  country,  it  should  be  able  to  determine 
whether  a  man  is  or  is  not  labouring  under  paralysis  as  the  result  of 
accidental  injurv.  In  the  following  case  (Sherwin  v.  N,  E.  By.  Co,  Leedi^ 
Lent  Ass.,  1872)  an  equal  number  of  medical  witnesses  supported  opposiie 
views.  In  this  case  the  plaintiff  claimed  damages  for  personal  injuries. 
He  was  described  as  a  strong  healthy  man  up  to  the  time  of  the  accident 
The  negligence  was  admitted,  and  the  plaintiff  was  examined  by  three 
medical  gentlemen  on  each  side.  The  three  witnesses  for  the  plaintiff 
stated  that  he  had  paralysis  of  the  legs,  which  was  extending  upwards, 
and  was  of  a  permanent  character,  so  that  he  would  not  be  able  to  walk 
again.  The  three  medical  gentleman  called  on  the  part  of  the  defendants 
deposed  that  the  plaintiff  was  not  suffering  from  paralysis  at  all.  The 
jury  found  a  verdict  for  the  plaintiff. 

Actions  for  compensation  in  railway  accidents  have  brought  to  light 
some  practices  among  certain  members  of  the  profession  which  bare 
repeatedly  called  forth  the  censure  of  the  Bench.  These  persons  hare 
allowed  themselves  to  be  retained  by  the  Company  as  surgeons  to  attend  oa 
these  who  have  suffered  injury ;  they  have  then  been  employed  to  suggest 
terms  for  compensation,  so  as  to  avoid  litigation,  and  if  possible  to  keep  the 
case  out  of  Court.  So  far  no  public  injury  may  possibly  accrue,  although 
the  financial  part  of  the  transaction  is  in  the  province  of  an  attorney,  and 
not  of  a  surgeon ;  but  when  the  case  comes  to  trial,  the  matter  assumes  an 
entirely  different  aspect.  The  medical  attendant  of  the  Company,  who  his 
seen  the  injured  plaintiff,  but  in  the  interest  of  the  Company,  and  can  pro- 
hfMj  give  the  best  evidence  of  the  injuries  which  he  has  sustained,  is  so 
situated,  that  anything  which  he  may  say  will  necessarily  have  the  taint  of 
bias  and  self-interest.  Medical  men  have  thus  been  strongly  condemned  by 
judges  for  degrading  their  profession  by  lending  themselves  as  money 
s^nts  for  the  defendants.  A  case  of  this  kind  (Lee  v.  Yorhs,  Rail.  Gofnr 
pany)  led  to  some  severe  but  just  remarks  on  this  medical  trafficking  in 
accidents  in  the  Court  of  Malins,  V.C.  (*  Med.  Times  and  Gaz.,'  1870, 
1,  p.  733). 

Other  practices,  too,  of  a  more  remarkable  nature  have  come  to  light 
In  a  reported  trial  of  this  kind,  which  took  place  during  the  Summer 
Assizes  of  1865,  there  was  a  conflict  of  medical  evidence  respecting  the 
condition  of  the  plaintiff,  the  witnesses  on  one  side  taking  the  view  that 
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had  snstaixied  serions  injorj,  and  those  on  the  other  that  he  was  either 
mming  or  greatly  exaggerating  his  symptoms.  One  medical  witness, 
)  adopted  the  shamming  theory,  and  who  appeared  on  the  part  of  the 
apany,  had  attended  the  plaintiff  and  prescribed  for  him,  as  an  ezperi- 
it,  symp  and  water,  under  which  it  was  stated  he  improved.  This 
sfied  him  that  the  man  was  shamming.  It  appeared,  however,  in  cross- 
ininationy  that  although  the  witness  was  paid  for  his  services  by  the 
apany,  he  knew  that  the  plaintiff  believed  at  this  time  that  he  was  acting 
lis  own  medical  attendant.  This  mode  of  getting  np  scientific  evidence 
the  Company  was  justly  and  severely  condemned  by  the  learned  judge 
» tried  the  case.  A  medical  man's  own  judgment  should  suffice  to  pre- 
t  him  from  falling  iuto  errors  like  these ;  he  thereby  not  only  damages 
self,  but  the  profession  of  which  he  is  a  member.  Men  who  adopt 
e  practices  should  know  that  they  are  not  in  a  position  to  g^ve  un- 
sed  evidence,  and  therefore  should  decline  to  appear  as  witnesses. 
Iledical  counsel  and  medical  witnesses  are  differently  placed  in  relation 
case  under  investigation.  While  he  who  acts  solely  as  medical  counsel 
have  undue  weight  given  to  his  suggestions,  in  their  being  put  boldly 
rard  by  the  barrister  who  retains  him,  in  forcible  and  impressive  lan- 
^,  as  ascertained  medical  truths,  he  entirely  escapes  that  searching 
oination  into  his  competency  which  is  infallibly  the  lot  of  a  medical 
leas ;  and  again,  while  the  latter  is  bound  by  his  oath,  without  reference 
he  prosecution  or  defence,  to  state  the  whole  truth,  the  former  is  only 
ged  to  give  so  much  of  the  truth  as  may  suit  the  case  of  the  party  for 
•m  he  appears.  In  short,  like  a  barrister,  he  may  be  not  an  advocate  of 
abstract  principle  of  jastice,  but  of  the  cause  of  his  client.  How  far  a 
leal  man  has  a  moral  right  to  make  use  of  his  professional  knowledge 
>rder  to  embarrass  the  testimony  of  those  of  his  professional  brethren 
» are  compelled  by  law  to  appear  and  give  evidence  to  the  best  of  their 
ity,  is  an  ethical  question  which  it  is  here  unnecessary  to  consider ;  but 
e  can  be  no  doubt,  that  while  in  some  instances  the  practice  may  work 
,  by  preventing  convictions  from  taking  place  upon  erroneous  opinions, 
I  liable  to  be  perverted  to  the  worst  purposes.  An  unscrupulous  man, 
'  chose  to  make  himself  thoroughly  acquainted  with  scientific  subjects, 
ht  in  this  way  so  pervert  the  medical  facts  of  a  case,  and  lead  to  the 
fusion  of  witnesses  who  are  not  able  to  cope  with  him,  as  to  procure  an 
littal  in  face  of  the  most  convincing  proofs  of  guilt.  The  remedy  for 
evil  is  in  some  measure  with  the  medical  witness  himself.  By  having 
mind  fully  prepared  on  the  subject  before  entering  the  witness-box,  he 
have  no  occasion  to  fear  an  encounter  with  members  of  his  own  pro- 
ion,  thus  working  against  him.  A  plain  statement  of  the  whole  truth, 
1  ^e  fact  that  he  shows  by  his  evidence  that  ho  has  no  end  to  serve  but 
public  good,  will  enable  him  to  put  down  the  sophistry,  medical  or 
I,  that  may  be  thus  arrayed  against  him. 

It  has  been  stated  that  no  man  acting  as  medical  counsel  or  adviser 
aid  on  any  occasion  be  allowed  to  act  in  the  capacity  of  a  witness, 
ioabtedly  a  man  who  takes  up  a  case  with  a  view  of  dressing  up 
facta  for  one  side  only,  and  collecting  evidence  for  defeating  by  mystifi- 
on  the  case  on  the  other  side,  is  not  in  a  position  to  act  as  a  witness 
b  any  credit  to  himself,  to  his  profession,  or  to  those  who  summon  him. 
object  is  neither  truth  nor  an  approach  to  it,  but  rather  the  gaining  of 
ictory  |>er/a«  aut  nefa$.  There  is  no  law  by  which  such  persons  can  be 
rented  from  acting  as  witnesses :  but,  as  a  rule,  their  evidence  is  either 
icted  or  received  with  great  distrust.  In  some  cases  the  cross-examination 
Qch  persons  would  be  a  benefit,  since  it  might  have  the  effect  of  showing 
b  many  of  the  questions  which  they  had  suggested  in  the  case  were 
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based  upon  erroneoas  views,  on  ignorance  of  the  real  facts,  or  on  actai 
want  of  experience.  A  medical  witness  niaj,  however,  without  any  im 
nutation  upon  his  bondfideB,  explain  medical  points  to  counsel,  and  correc 
nim  on  medical  subjects  when  wrong  in  his  yiews  or  statements. 

Conflicting  Medical  Testimony, — The  conflict  of  opinion  among  medici 

witnesses  and  medical  experts  is  a  favourite  theme  of  comment  with 

portion  of  the  public.     The  reader  will  find  some  remarks  on  this  subjeo 

in  reference  to  Commissions  of  Lunacy.     There  is  little  to  add  to  them,  fo 

similar  remarks  apply  to  all  medico-legal  cases  which  come  before  a  Coar 

of  Law.    That  men  should  be  found  who  can  traffic  in  evidence  is  certain]; 

a  misfortune  for  the  profession  to  which  they  belong,  but  differences  o 

opinion  on  the  same  state  of  facts  may  fairly  exist  in  the  medical  as  wel 

as  in  any  other  profession.      If  such  differences  come  more  before  th 

public  on  medical  or  scientific  questions,  it  arises  from  the  fact  that  th 

cases  demanding  such  evidence  are  far  more  numerous  than  those  whid 

affect  the  two  other  learned  professions.     In  suits  which  involve  the  right 

and  duties  of  the  clergy,  there  is  seldom  agreement  among  those  who  ban 

to  decide  upon  them  as  ecclesiastical  authorities.     So  among  members  o 

the  legal  profession,  and  in  the  administration  of  justice  generally,  whih 

barristers  notoriously  differ  and  give  conflicting  written  opinions  upon  i\u 

same  state  of  facts,  special  jurors,  consisting  of  highly-educated  men,  an 

unable  to  agree  in  opinion,  and  are  often  discharged  without  a  verdict,  U 

the  great  injury  of  litigants.     If  in  an  important  patent  case,  after  a  seriei 

of  appeals,  judges  themselves  differ  toto  coelo  in  the  construction  of  the  law 

and  are  obliged  to  read  conflicting  written  judgments  seriatim^  it  may  b 

surely  permitted  to  scientific  men  also  to  differ  conscientiously  from  eacl 

other  without  any  imputation  of  interested  motives.     The  fact  that  tb 

venal  evidence  of  *'  hired '  experts  or  witnesses  occasionally  finds  its  wa; 

into  a  case,  does   not  justify  the  sweeping  denunciation  of   medical  o 

scientific  witnesses  as  a  body.     As  Stephen  remarks  of  the  Law,  so  i 

may  be  said  of  medicine — no  system  of  rules  can  fully  embody  that  line  o 

conduct  by  the  observance  of  which  those  who  exercise  a  noble  professioi 

with  honour  and  credit  are  distinguished  from  those  who  disgrace  it.    It  i 

purely  a  matter  of  sentiment  and  good  feeling ;  and  it  is  truly  a  sad  da 

for  science,  as  one  judge  remarked,  when  the  conflict  of  opinion  ma 

be  traced  to  the  ignoble  'motives  of  a  desire  of  gain  or  of  notoriety,  o 

of  anything  but  a  desire  for  truth.     From  these  remarks,  a  medical  witnes 

will  learn  not  only  what  he  ought  to  do,  but  what  he  ought  not  to  do,  i 

taking  up  the  defence  of  a  person  who  is  charged  with  crime. 

Fees. — The  following  information  as  to  fees  payable  to  medical  witness^ 
may  be  useful  to  the  medical  practitioner : — 

In  the  Supreme  Court  of  Judicature,  and  in  the  Court  of  Appeal,  U.  1 
a  day,  if  resident  in  the  city  where  the  cose  is  tried  ;  and  2/.  2«.  to  3/.  3<. 
day,  if  resident  at  a  distance  from  the  place  of  trial,  inclusive  of  all  excc] 
travelling  expenses.  For  travelling  expenses  a  sum  not  exceeding  3d.  p< 
mile  each  way  if  there  be  a  railway,  and  6(f.  per  mile  each  way  if  there  I 
no  railway.  It  is  customary  to  pay  return  first-class,  or  sometimes  secon* 
class,  railway  fare  only.  In  the  Divorce  Court,  IZ.  1«.  a  day,  if  reside) 
within  five  miles  of  the  General  Post  Office.  Higher  charges  are  allow( 
for  experts,  but  not  exceeding  5Z.  5^.  a  day,  including  all  except  travellii 
expenses.  Sundays  are  never  counted.  In  the  County  Court  10«.  to  W 1 
a  day  is  allowed.  At  Assizes,  medical  men  attending  to  give  profession 
evidence  are  allowed  \l.  Is,  a  day,  2*.  for  every  night  they  are  away  fro 
home,  and  second-class  travelling  expenses  by  rail,  or  a  sum  not  exceedii 
Zd,  a  mile  each  way  when  there  is  no  railway. 
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f  registered  medical  practitioner  is  entitled  if  formallj  summoned, 
of  IL  Itf.  for  attending  to  give  eyidence  at  a  coroner's  inquest 

0  potUmortem  examination  is  ordered,  and  to  an  additional  fee 
. — 22  29.  in  all — when  an  examination  is  ordered.  The  fee  for  a 
\em  examination  will  not  he  paid  if  the  examination  has  not  heen 
in  writing.     These  fees  are  to  he  paid  hj  the  coroner  immediately 

1  close  of  the  inquest.  There  is  no  provision  for  a  second  attendance 
jonrned  inquest,  nor  for  making  a  second  post-mortem  examination, 
roners  are  in  the  hahit  of  paying  \l,  1«.  for  every  day's  attendance ; 
ay  12.  Is.  only  for  all  the  attendances  however  many, 
mregistered  medical  practitioner,  whatever  his  diplomas  may  be, 
n  fees  for  giving  medical  evidence.  In  all  cases  where  attendance 
red  in  a  civil  court  to  give  expert  evidence,  a  special  agreement 
te  made  in  writing,  binding  the  solicitor  who  reqaires  the  attend- 
himself  pay  the  fees,  as  these  are  only  recoverable  from  principals, 
lere  is  a  special  agreement  to  the  contrary. 
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CHAPTER  3- 

QUESTIONS  CONNBCTKD  WITH  THB  DEAD  BODT — 8I0NS  OF  DEATH — CSSSATIOH  OF 
RESPIRATION  AND  CIRCULATION — APPARENT  DEATH — TRANCE — COLDNESS  Of 
THE  BODT — POST-MORTEM  HEAT — RIGOR  MORTIS — CADAYERIC  EIOIDITT— C»- 
CUMSTANCES  WHICH  INFLUENCE  ITS  COMMENCEMENT  AND  DURATION — OTHU 
INDICATIONS  OF  DEATH. 

Amonq  the  subjects  which  sometimes  claim  the  attention  of  a  medicil 
jurist,  in  reference  to  the  bodies  of  persons  fonnd  dead,  are  the  oonditbu 
known  as  real  and  apparent  death,  the  proofs  of  death,  and  the  priority  of 
death.  A  knowledge  of  the  changes  which  tkke  place  in  the  dead  bodj  t( 
a  recent,  as  well  as  at  a  remote  period,  may  be  nsefnlly  applied  to  the 
determination  either  of  the  reality  of  death,  a  problem  seldom  involying 
difficnlty,  or  of  the  period  at  which  death  took  place,  a  question  of  con- 
siderable importance,  and  npon  which  the  guilt  or  innocence  of  an  aocnsed 
person  may  frequently  depend.  Medical  jurists  have  enumerated  certain 
external  signs  or  indications  of  death.  It  will  be  necessary  to  consider  theBd 
in  the  order  in  which  they  commonly  present  themselves  to  the  observer. 

1.  Cessation  of  Circulation  and  Uespiration. — The  cessation  of  tiiese 
two  important  functions  is  regarded  as  in  itself  sufficient  to  determine  the 
reality  of  death.  But  persons  have  been  resuscitated  from  a  state  of 
asphyxia ;  and,  others  again  have  recovered  from  a  state  of  lethargy  or 
catalepsy,  when,  to  all  appearance,  the  respiratory  and  circulating  proceoes 
had  been  completely  arrested.  Life  is  not  incompatible  with  a  tem- 
porary apparent  suspension  of  these  two  important  functions ;  but,  in 
making  this  admission,  it  is  undeniable  that  the  processes  must  be  speedilj 
re-established,  or  death  will  assuredly  follow.  One  remarkable  case  illofl- 
trative  of  the  maintenance  of  life  under  a  partial  suspension  of  the  action 
of  the  heart  and  lungs,  is  recorded  by  Cheyne.  It  is  that  of  Colonel 
Townshend,  who  appears  to  have  possessed  the  power  of  voluutarilj 
dying: — ue.,  of  so  suspending  the  hearths  action,  that  no  pulsation  cooM 
be  felt.  After  lying  in  this  state  of  lifelessness  for  a  short  period,  active 
life  became  slowly  re-established,  but  without  any  volition  or  consciousnett 
on  his  part.  The  longest  period  during  which  he  remained  in  this  inau- 
mate  state,  was  about  half  an  hour.  It  is  probable,  however,  that  the 
heart's  action  was  not  entirely  suspended  during  the  whole  of  this  time, 
but  that  respiration  and  circulation  were  feebly  continued  at  intervals ;  so 
slightly  as  to  be  imperceptible  to  the  examiners,  or  to  be  indicated  by  s 
pulsation  of  the  radial  artery.  The  stethoscope  had  not  been  then  invented, 
and  the  method  of  detecting  the  sounds  of  the  heart  by  auscultation  was 
unknown.  A  hybemating  animal  would  appear  to  be  dead  under  similar 
circumstances,  but  it  is  known  that  circulation  and  respiration  still  con* 
tinue  in  a  sufficient  degree  to  maintain  life.  Bouchut  has  proved  thai 
during  hybernation,  an  animal  is  simply  in  a  state  of  apparent  death. 
The  vital  functions  are  not  arrested,  but  are  reduced  to  their  lowest  ebb 
Thus  he  found,  in  his  experiments  on  the  marmot,  or  mountain  rat,  thai 
when  the  animal  was  in  an  active  state,  the  pulsations  of  the  heart  were  90 
while  in  the  torpid  state  they  were  reduced  to  8  or  10  in  a  minute 
(*  Ann.  d'Hyg./  1848,  2,  96.)     In  the  case  of  Colonel  Townshend,  it  i 
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obnoQS  that  the  action  of  the  hearfc  maj  have  continned,  althoujifli  the 
poJse  at  the  wrist  and  other  parts  of  the  body  failed  to  indicate  it.  It 
appears  that  the  Colonel  really  died  nine  honrs  after  the  performance  of 
the  experiment  above  mentioned.  His  body  was  carefnlly  examined,  but 
nothing  conld  be  detected  to  account  for  the  extraordinary  power  which 
he  possessed  over' the  action  of  the  heart.  This  case,  wluch  rests  npon 
gfood  authority,  must  be  regarded  as  altogether  exceptional.  It  may,  how- 
wer,  serve  to  throw  some  light  upon  the  possible  survivorship  of  persons, 
irho  have  been  exposed  to  death  by  drowning,  and  whose  bodies  may  have 
)een  immersed  in  water  for  an  unusual  period  of  time. 

In  some  works  on  the  subjects  of  apparent  death  and  asphyxia,  cases 
re  recorded  which  are  intended  to  show  that  respiration  and  circulation 
aay  be  suspended  for  many  hours,  and  yet  the  person  be  living.  It  is 
mpoasible  to  place  any  credit  on  narratives  of  this  description,  which 
enerally  rest  upon  hearsay  or  conjectural  evidence.  To  suppose  that  the 
iro  important  functions  of  respiration  and  circulation  can  be  wholly  sus- 
ended  for  even  an  hour,  in  a  human  being,  without  destroying  life,  is  to 
8t  at  defiance  all  physiological  experience.  Admitting  the  possibility  of 
ich  a  case  occurring,  it  would  require  the  best  and  most  unequivocal 
ridence  to  support  it.  The  phenomena  of  hybernation  in  many  animals 
ID  have  no  reference  to  this  condition :  for  in  these,  a  purpose  is  answered 
J  tiie  feeble  state  of  existence  into  which  they  are  thrown.  While  it  is 
ataral  for  such  animals  to  remain  torpid  during  the  winter  season,  or  to 
list  under  a  feeble  exercise  of  the  functions  of  respiration  and  circulation, 
^  would  be  an  unnatural  condition  for  a  human  being,  and  inconsistent 
rith  the  maintenance  of  life. 

There  are  some  forms  of  disease  affecting  the  nervous  system,  as,  for 
xtmple,  hysterical  tetanus,  coma,  and  catalepsy,  the  symptoms  of  which 
n  occasionally  such,  as  closely  to  simulate  death.  Respiration  and  cir- 
nlation  appear  either  to  cease  entirely,  or  to  be  carried  on  so  feebly,  that, 
0  uninformed  observers,  the  persons  affected  may  seem  to  be  really  dead. 
)aialepsy,  or,  as  it  is  vulgarly  called,  trancCy  in  which  the  person  lies  in  an 
tncoDscious  state,  may  thus  assume  the  appearance  of  death;  but  the 
nurmth  of  the  body  is  retained,  the  limbs  are  flexible,  and  the  heart  and 
BQgs  continue  to  act,  although  less  vigorously  than  natural.  (For  a 
emarkable  case  of  this  kind,  see  '  Med.  Times  and  Gaz.,'  1870,  I.  p.  4i95.) 
>ttes  of  prolonged  and  profound  sleep  of  a  natural  kind,  which  have  also 
leea  described  as  cases  of  trance,  cannot  be  mistaken  for  death.  Cousins 
net  with  an  instance  which  may  be  taken  as  the  type  of  others.  A  man 
i  healthy  habits,  forty-three  years  of  age,  was  at  intervals  subject  to 
attacks  of  long  and  persistent  sleep.  He  would  retire  to  bed  at  his  usual 
tour,  and,  without  any  warning  symptoms,  suddenly  and  almost  immediately 
all  into  a  profound  sleep,  from  which  all  the  usual  means  would  fail  to 
^Qse  him.  In  this  state,  his  face  and  ears  were  pale ;  the  skin  was  pale 
^  generally  warm,  but  his  feet  were  cold  and  livid,  and  the  limbs  quite 
blazed.  His  pulse  was  soft,  slow,  and  feeble ;  his  respirations  almost  im- 
^rceptible,  amounting  to  about  eight  or  nine  in  a  minute.  He  appeared 
ike  a  person  in  a  refreshing,  tranquil  slumber.  There  was  no  stertor  or 
looting.  The  longest  period  he  ever  passed  in  profound  sleep,  was  five 
lajs  and  five  nights.  He  frequently  slept  three  days  and  occasionally  four 
»J8  without  waking,  but  his  average  period  was  two  days.  His  secretions 
i^ere  suppressed,  and  no  food  was  required.  He  commonly  awoke  suddenly, 
nd  had  no  consciousness  of  the  lapse  of  time,  and  retained  a  good  remem- 
rance  of  the  last  occurrences  before  he  fell  into  this  state.  He  had  no 
reams.     ('  Med.  Times  and  Gaz.,'  1863,  I.  p.  396.) 

A  married  woman,  thirty-six  years  of  age,  became  subject  to  attacks  of 
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prolonged  sleep  or  trances,  lasting  from  two  to  seven  days,  but  nsaally  abont 
five  days.  They  occarred  suddenly,  without  warning,  sometimes  daring 
the  night,  and  sometimes  during  the  day.  After  twenty-four  hoars  she 
was  half  roused,  and  her  lips  moistened  with  liquids  which  she  swallowed 
insensibly,  again  falling  asleep  immediately  afterwards.  These  trances 
generally  occurred  at  intervals  of  from  two  to  twenty  days,  during  whicli 
she  had  no  regular  sleep,  or,  if  any,  it  was  short  and  disturbed.  The 
evacuations  were  suspended  during  this  state.  It  was  found  impossible 
to  rouse  her;  bat  she  awoke  spontaneously,  feeling  much  fatigued  and 
not  refreshed  by  this  unnatural  sleep.  When  an  eyelid  was  lifted,  the  eye 
was  found  to  be  fixed  upwards;  light  did  not  cause  her  pupils  to  con- 
tract. The  respiration,  circulation,  and  temperature  of  the  body  were  in 
their  original  state,  during  and  after  these  trances.  (*  Quz.  M6d.,'  Jan. 
1845  ;  and  *  Edin.  Month.  Jour.,'  Ap.,  1845,  p.  307.) 

It  has  been  demonstrated  by  Durham,  that  in  ordinary  sleep,  there 
is  a  withdrawal  of  a  due  supply  of  blood  from  the  capillary  vessels  of  the 
brain.  The  remarkable  fact  is,  that  the  proper  supply  of  this  fluid  to  the 
brain,  should  be  so  long  withdrawn  or  suspended,  without  producing 
serious  injury  to  the  nervous  system.  This  condition  appears  to  be  a 
kind  of  human  hybernation.  It  could  not  be  mistaken  for  death,  even  hj 
the  most  ignorant  observer,  considering  that  respiration  and  circulation 
are  still  carried  on,  and  the  warmth  of  the  body  is  retained. 

Certain  tests  have  been  proposed  for  the  purpose  of  ascertaining 
whether  these  processes  have  ceased  or  not.  It  is  unnecessary  to  allude  to 
them,  because  they  appear  to  be  wholly  inadequate  to  the  purpose  intended; 
but  in  the  absence  of  all  appearance  of  movement  in  the  chest  and  abdo- 
men, a  medical  man  may  readily  satisfy  himself  of  the  fact  of  respiration 
and  circulation  continuing  or  not,  by  the  occasional  application  of  a  ste- 
thoscope, or  of  the  ear  itself,  to  different  parts  of  the  chest — especially  to 
the  region  of  the  heart.  The  auscultatory  test,  applied  at  intervals  daring 
half  an  hour,  cannot  fail  to  lead  to  a  satisfactory  conclusion.  This  test, 
first  proposed  by  Bouchut,  and  rewarded  by  the  French  Academy  with 
a  prize,  as  being  the  most  certain  method  of  proving  death  before  putrefac- 
tion, has  been  objected  to  by  Dowler, — 1,  because  the  heart  itself  mij, 
like  other  muscles,  be  in  a  state  of  apparent,  and  not  real  death ;  and  2, 
because  the  pulsations  and  sounds  of  this  organ  may  not  always  be  appre- 
ciable to  the  ear,  even  when  aided  by  the  stethoscope.  In  support  of  theee 
objections,  it  is  stated  that  Brachet  has  repeatedly  restored  the  vitality 
of  new-born  children,  in  whom  no  pulsation  whatever  could  be  discovered 
for  a  period  of  fifteen  to  thirty  minutes  after  birth.  In  one  instance  a  chfld 
was  revived,  after  twenty  minutes  of  apparent  death,  by  insufflation  of  the 
lungs,  although  during  that  time  no  pulsation  could  be  heard  or  felt 
Another  case  was  that  of  a  man,  set.  thirty-three,  whose  heart  presented  no 
contraction  that  could  be  detected  during  at  least  eight  minutes,  although 
the  ear  was  applied  again  and  again.  Twenty  minutes  after  the  suspension 
of  its  action,  a  slight  contraction  was  perceived  in  the  heart,  its  pulsations 
then  became  regular,  and  the  patient  opened  his  eyes.  (*  Philadel.  Med. 
Exam.,'  Oct.,  1850,  p.  599.)  To  these  may  be  added  the  case  of  Colonel 
Townshend,  which  carries  the  supposed  period  of  the  entire  suspension  of 
the  heart's  action  to  half  an  hour.  Such  cases  however  do  not  show  that 
a  person  can  live  while  the  heart's  action  is  thus  continuously  suspended, 
but  that  the  means  employed  for  testing  the  state  of  this  or^ran  have  been 
insufficient. 

In  awarding  the  Manni  prize,  founded  for  the  discovery  of  a  ceriadi 
sign  of  death,  the  French  Commissioners,  Dnneril,  Andiil,  Magendie 
Serres  and  Bayer,  very  properly  dwelt  upon  the  state  of  the  heart  as  fnx 
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lug  the  most  nneqaiyocal  proof  of  death  before  the  occarrenoe  of 
yeric  rigidity  and  putrefaction.  Bonchat,  to  whom  the  prize  was 
dad  in  1846,  foand,  in  an  extensive  series  of  researches  ezperimentallj 
rmed  by  the  Commissioners  themselves,  that  in  all  cases  of  apparent 
1,  whether  arising  from  asphyxia  or  syncope,  there  is  one  common 
icter  by  which  they  may  be  distinguished  from  real  death,  and  that  is, 
itinuance  of  the  pulsations  of  the  heart.  He  established  the  fact,  that 
e  most  perfect  state  of  syncope,  attended  with  entire  loss  of  motion 
lensation,  as  well  as  cooling  of  the  body,  the  contractions  of  the  heart 
not  really  at  any  time  suspended,  but  simply  reduced  in  force  and 
ency.  In  syncope  from  hsBmorrhage,  carried  to  the  fullest  extent,  and 
3es  in  which  respiration  was  either  imperceptible  or  carried  on  at  long 
rals,  the  body  at  the  same  time  having  the  aspect  of  a  corpse,  he  was 
ed  by  auscultation  to  detect  the  pulsations  of  the  heart,  and  thus  to 
ig^ish  apparent  from  real  death.  In  children  born  in  a  state  of  apparent 
,  and  in  cases  of  asphyxia  from  any  cause,  in  narcotic  poisoning,  in 
rical  and  epileptic  coma,  and  in  all  diseases  which  have  been  stated  to 
ble  apparent  death,  the  living  has  been  easily  distinguished  from  the 
body  by  the  continuance  of  the  heart's  action — ^this  was  feeble  and 
place  at  intervals,  but  it  was  always  sufficiently  marked  to  enable  a 
ssional  man  to  distinguish  a  living  from  a  dead  body, 
was  considered  important,  if  possible,  to  define  the  periods  at  whichj 
the  entire  cessation  of  the  heart's  action,  a  person  might  be  pro- 
ved dead.  Assuming  that  the  last  audible  expiration  has  been  made, 
he  motions  of  the  chest  have  apparently  ceased,  and  that  no  pulsation 
e  felt  in  any  of  the  arteries  of  the  neck  or  limbs,  the  longest  interval 
elapsed  between  the  pulsations  of  the  heart  was  aboat  six  seconds. 
r,  one  of  the  Commissioners,  from  his  own  observations  on  the 
',  assigned  as  a  maximum,  an  interval  of  seven  seconds  between  the 
ulsations  of  this  organ.  If,  therefore,  no  motion  of  the  heart  is  per- 
i  during  an  interval  of  five  minutes^  a  period  which  is  fifty  times  as 
as  that  which  observation  warrants,  death' may  be  regarded  as  certain, 
the  cessation  of  the  pulsations  of  the  heart,  the  usaal  cardiac  sounds 
ease.  At  the  same  time  their  cessation  furnishes  a  proof  that  respira- 
las  ceased,  and  that  the  functions  of  the  nervous  system  are  not 
y  suspended,  but  destroyed.  (*  Ann.  d*Hyg.,*  1848,  2,  78.) 
I  reference  to  respiration,  the  alternate  motions  of  the  chest  and 
aen,  serve  better  as  a  means  of  diagnosis,  and  are  more  readily 
red,  than  the  motions  of  the  chest  alone.  In  the  absence  of  a  stetho- 
,  an  opinion  may  be  formed  from  an  external  view  of  the  body  by  the 
ring  arrangement.  An  oven  piece  of  looking-glass,  plate  glass,  or  a 
of  water  or  of  mercury,  may  be  placed  upon  the  front  of  the  chest, 
be  image  of  some  object  allowed  to  be  reflected  from  the  window,  or 
strong  source  of  light.  The  slightest  motion  in  the  refloctlng  surface 
)e  indicated  by  an  alteration  in  the  image  of  the  object  reflected.  A 
nformed  practitioner  can,  however,  generally  determine  the  question 
nt  resorting  to  experiments  of  this  description. 

le  entire  cessation  of  breathing,  in  the  opinion  of  Brodie,  should  be 
led  alone,  as  a  decisive  test  of  the  extinction  of  life.  The  move- 
I  of  respiration  cannot  be  overlooked  by  any  person  who  exercises  due 
and  the  heart  never  continues  to  act  for  more  than  four  or  five 
es  after  respiration  has  ceased.  This  organ  has  been  properly  des- 
l  to  be  the  primum  vivens  and  the  uLiimum  moriensy  the  first  to  live  and 
st  to  die.  The  proofs  of  its  continued  action,  however,  are  less  obvious 
I  unskilled  observer  than  the  movements  of  the  chest ;  hence  the  visible 
ion  of  these  movements  for  a  period  of  five  minutes  furnishes  a  certain 
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proof  tbat  the  person  is  really  dead.     Bnt  the  skilled  observer  wonld  applj 
the  test  of  aascaltatioD,  and  before  giving  an  opinion  wonld  satisfy  himMlf 
of  the  permanent  cessation  of  the  heart's  action^     It  is  impossible  to  admit     y 
that  the  heart  can  remain  for  even  half  an  honr  in  a  state  of  inaction  in  % 
hnman  being,  and  then  spontaneonsly  recover  its  activity. 

2.  Coldness  of  the  Body. — One  of  the  most  striking  characteristics  of 
life,  is  the  power  which  the  body  has  of  retaining  a  temperature  &r  ahofe 
that  of  the  medium  in  which  it  is  ordinarily  placed.    Notwithstanding  that 
the  body  is  constantly  subjected  to  the  same  laws  of  cooling  as  all  otlur    , 
heated  solids,  i.e.  by  radiation,  conduction,  and  convection,  the  supply  of    - 
heat  internally,  is  so  constant  and  uniform,  as  to  counterbalance  exactly  tin    ji 
loss  which  is  experienced.     Most  physiologists  consider  that  animal  Ymk 
depends  entirely  on  the  chemical  changes  produced  by  respiration.    When,    ' 
therefore,  life  is  extinguished,  the  body  will  gradually  lose  the  heat  whiek    I 
it  possessed  at  the  moment  of  death,  just  like  so  much  inert  organic  matter    ^ 
artificially  raised  to  the  same  temperature. 

The  normal  temperature  of  the  interior  of  the  body  in  health  is  abovt  ^ 
98*4*^  F.  It  is  liable  to  bo  increased  in  some  diseases  and  to  be  diminished 
in  others.  In  one  case  of  typhoid  fever,  Piorry  states  that  he  found  the 
blood  to  have  a  temperature  of  W.2P  F. ;  and  the  temperature  of  the  uterof 
during  parturition  is  said  to  have  been  found  still  higher.  In  stryduuBe 
poisoning  it  is  very  high. 

The  time  usually  assigned  for  the  cooling  of  the  dead  human  body  to 
the  temperature  of  the  air  is  from  twelve  to  twenty-four  hours,  but  it 
varies  according  to  the  condition  of  the  body  at  the  time  of  death,  the 
mode  of  death,  and  the  circumstances  under  which  it  has  been  placed. 
From  Jan.  to  June,  1863,  Dr.  Wilks  and  the  author  collected  observatioiiB 
on  the  cooling  of  the  dead  body  in  one  hundred  cases,  at  Guy's  Hos|ntiL 
The  age,  the  cause  of  death,  and  the  circumstances  under  which  the  hodke 
were  exposed,  were  at  the  same  time  noted.  The  reader  will  find  the  detuk 
of  these  cases  in  a  table  published  in  the  '*  Guy's  Hosp.  Bep."  1863,  p.  IM. 
A  summary  of  the  observations  of  temperature  recorded  in  this  table  leidi 
to  the  following  conclusions.  If  the  periods  of  time  be  divided,  first,  into 
those  which  are  included  between  two  and  three  hours ;  secondly,  between 
four  and  five  hours ;  thirdly,  between  six  and  eight  hours ;  and  fourtUj, 
twelve  hours,  including  one  or  two  cases  extending  to  fourteen  hours,  the 
results  were  as  follows : — 


Knmber  of  observations    . 

Haximum  temperature  of 

the  bodj 
Hinimnxn   temperature  of 

the  body 
Average  temperature 

Flnit  period, 
2  to  3  boon. 

Second  period, 
4  to  6  hours. 

Third  period, 
6  to  8  hours. 

Fourth  pcfioi 
lahoviB. 

76 

49 

29 

35 

94°  F. 

77°  „ 

1 

86°  F. 

62°   „ 

,       74°  „ 

1 

80°  F. 

60°,, 
70°,, 

79°  P. 

56°  „ 
69°  „ 

The  temperature  was  tested  by  simply  placing  the  exposed  bulb  of  a 
thermometer  on  the  skin  of  the  abdomen.  It  should  be  remarked,  how* 
ever,  that  as  the  observations  could  not  be  commenced  until  the  bodioB 
were  brought  to  the  dead-house,  and  a  variable  interval  elapsed,  during 
which  they  remained  in  the  wards,  these  temperatures  are  lower  than  thej 
would  be  at  the  respective  periods,  after  death ;  aa  the  body  would  neces- 
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cool  to  some  extent  before  the  first  observation  could  be  made. 
leTertheless,  show  that  a  dead  body  cools  slowly  and  progpressivelj, 
it  the  tmnk  generally  retains  a  well-marked  warmth  for  ten  or  twelve 
iter  death. 

#he  circamstances  nnder  which  a  body  is  exposed  are  favourable  to 
I  of  heat,  it  may  be  found  cold  in  eight  or  nine  hours  after  death. 
ease  of  MtUie^  for  the  manslaughter  of  whom  a  man  named  Bolam 
led  and  convicted  some  years  since,  the  body,  although  clothed,  is 
d  to  have  been  found  cold  aboat  nine  hours  after  death.  Casper 
ight  to  twelve  hours  as  the  usual  period  of  cooling, 
may  be  accepted  as  a  general  fact  that  the  body  is  not  cooled  to 
imately  the  temperature  of  the  surrounding  medium,  air,  in  less 
irenty-four  hours.  ^lany  writers  on  forensic  medicine  assume  that 
ly  cools  at  the  rate  of  V*  F.  per  hour.  But  the  rate  of  cooling  is 
proportional  to  the  difference  of  temperature  between  the  body  and 
rounding  medium  ;  so  that  the  rate  of  cooling  becomes  slower  as  its 
■ature  approximates  to  that  of  the  surrounding  air.  Soon  after  death 
may  lose  temperature  at  the  rate  of  4°  or  6°  F.  per  hour ;  and  after 
ee  of  twenty  hours  may  not  lose  so  much  as  V*  F.  of  temperature 
ir. 

LS  customary  to  judge  of  the  degree  of  coldness  by  the  sense  of 
but  the  dead  human  skin  is  a  good  conductor  of  heat,  and  thus  the 
3  may  appear  cold  to  a  moderately  warm  hand.  The  condition  of 
od  itself  may  lead  to  an  erroneous  impression.  If  the  two  hands  are 
)rent  temperatures,  a  recently  dead  body  may  appear  cold  to  one  and 
to  the  other.  Another  fact  should  also  be  borne  in  mind,  that  in  the 
uid  abdomen,  the  viscera  may  retain  a  well-marked  warmth  when 
rface  of  the  skin  is  actually  cool  or  cold.  Among  the  cases  observed 
^'s  Hospital  in  1863,  (ante,  p.  46)  it  was  remarked  that  in  several  a 
smperature  was  retained  by  the  viscera  for  a  long  period  after  death. 
3  instances  a  thermometer  indicated  in  the  viscera  a  temperature 
F.,  in  one  instance  seventeen,  and  in  the  other  eighteen  hours  after 
—the  temperature  of  the  air  being  comparatively  low  (49°  F.),  and 
rface  of  the  body  cool.  In  a  third  instance,  ten  hours  after  death, 
the  surface  of  the  abdomen  had  a  temperature  of  65°  F.,  the  interior 
5°  F.  ('Guy's  Hosp.  Rep.,'  1863,  p.  193).  In  all  observations  on 
mperatnre  of  the  dead  body,  a  thermometer  should,  if  possible,  be 
yed.  This  may  be  applied  for  the  exterior,  either  to  the  skin  of  the 
len  or  to  the  armpits ;  and  for  determining  the  temperature  of  the 
>r,  the  bulb  may  be  introduced  into  the  mouth,  throat,  or  rectum, 
hen  death  has  taken  place  suddenly,  from  accident,  apoplexy,  or  acute 
B,  a  body  has  been  observed  to  retain  its  heat  for  a  long  period.  It 
ted,  by  Nysten,  that  the  bodies  of  persons  who  have  died  from 
da,  by  hanging,  or  suffocation,  or  from  the  inhalation  of  carbonic 
as,  do  not  cool,  cceteris  paribus,  until  from  twenty-four  to  forty-eight 
after  death ;  and  that  sometimes  even  three  days  have  elapsed  before 
dy  has  become  completely  cold.  Too  much  importance  must  not  be 
ed  to  this  statement,  since  in  some  cases  of  fatal  asphyxia,  the  body 
en  observed  to  cool  jnst  as  rapidly  as  in  death  from  other  causes, 
cording  to  Richardson,  a  loss  of  blood,  as  in  cases  of  death  from 
rrhage,  whether  the  blood  is  effused  externally  or  internally,  or  even 
rarily  withdrawn  from  the  heart,  as  in  syncope,  is  a  cause  of  the 
cooling  of  the  body.  He  states  that  'the  decline  of  the  tempera- 
1  these  cases  is  so  great,  that  the  external  surface  of  the  body  may 
ly  run  down  to  that  of  the  air  without  death.'  ('  Med.  Critic,'  Jan. 
p.  81.)     The  sudden  cold  of  collapse  observed  on  the  surface  of  a 
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living  body,  is  here  confounded  with  tlie  slow  and  progressive  cooling  of 
a  dead  body.  The  cases  which  have  been  addaced  in  support  of  this  view 
are  exceptional  instances  of  disease,  and  have  no  practical  bearing  on  the 
qnestion  at  issue — namely,  the  cooling  of  the  body  after  the  sudden  death 
of  healthy  persons  from  wounds.  Hence  the  conclusion  drawn  from  them, 
'  if  the  body  is  left  dead  from  direct  and  absolute  loss  of  blood,  cooling  to 
the  temperature  of  the  surrounding  medium  is  completed,  in  regard  to  tlie 
external  surface,  in  two  hours,'  may  lead  to  a  serious  error,  and  implicate 
an  innocent  person  in  a  charge  of  murder. 

An  opportunity  of  testing  the  accuracy  of  this  statement  presented 
itself  at  Guy*s  Hospital  in  Feb.,  1863.  A  healthy  man,  est.  forty-seven,  died 
suddenly  from  heemorrhage.  A  ligature  had  been  placed  on  the  axillaij 
artery  in  consequence  oi  an  accident:  this  gave  way,  and  about  four 
pounds  of  blood  were  lost.  Four  hours  after  death  the  shoulders,  chest, 
and  abdomen  of  the  deceased  were  quite  warm.  The  skin  of  the  abdomen 
had  a  temperature  of  84°  F. ;  eight  hours  after  death  the  temperature  was 
80°  F.,  aud  the  arms  and  legs  were  not  rigid.  The  conditions  under 
which  this  body  was  exposed,  were  favourable  to  rapid  cooling:  it  wu 
placed  in  a  shell  with  a  shirt  loosely  over  it,  and  the  temperature  of  the 
dead-house  was  38°  F.  The  alleged  effect  of  loss  of  blood  in  accelerating 
the  cooling  of  the  human  body  when  death  has  occurred  suddenly  from 
hsBmorrhage,  has  therefore  no  foundation  in  fact.  The  only  physical  differ- 
ence which  it  would  be  likely  to  create,  would  be  by  simply  reducing  the 
amount  of  fluids  in  the  body  to  undergo  the  cooling  process.  In  the  abore 
well-marked  case,  the  loss  of  four  pounds  made  no  appreciable  difference 
in  the  rate  of  cooling. 

It  has  been  suggested  that  coldness  of  the  body  as  a  result  of  disease^ 
whether  arising  from  malignant  cholera,  phthisis,  or  other  chronic  disease^ 
or  from  death  during  the  stage  of  collapse  in  poisoning,  might  create  diffi- 
culty in  reference  to  an  opinion  respecting  the  date  of  death.  It  is  stated 
that  the  bodies  of  persons  who  have  died  of  these  diseases,  have  been  fonnd 
quite  cold  on  the  surface  within  four  or  five  hours ;  at  least,  as  cold  as  the 
bodies  of  healthy  persons  after  the  lapse  of  fifteen  or  twenty  hours.  In  snch 
cases,  coldness  of  the  body  is  commonly  manifested  before  dissolution,  in 
those  parts  which  are  the  most  exposed,  as  in  the  extremities  of  the  hands 
and  feet,  t)ie  nose  and  ears.  Like  all  other  diagnostic  signs,  when  taken 
alone,  coldness  of  the  surface  is  open  to  this  ejection ;  but  the  obvions 
cause  of  death,  and  the  emaciated  state  of  the  body,  as  well  as  the  facts 
connected  with  the  occurrence  and  disappearance  of  rigidity,  even  supposing 
that  no  history  of  the  case  could  be  obtained,  would  be  safficient  to  remove 
any  doubt.  The  objection  is  of  a  speculative  kind,  and  no  instance  has 
been  adduced  in  which  these  morbid  states  have  led  to  an  erroneous  medical 
opinion. 

The  physical  circumstances  which  influence  the  cooling  of  a  dead  body 
are  precisely  those  which  influence  the  cooling  of  all  heated  inert  sub- 
stances. 1.  The  medium  in  which  it  is  immersed.  A  body  will  cool  more 
rapidly  in  water  than  in  air — a  fact  which  may  be  important  in  a  questicm 
of  survivorship  in  drowning ;  and  it  will  cool  more  rapidly  in  the  open  air 
than  in  a  dwelling— on  the  floor  than  in  bed,  or  under  exposure  to  a 
current  of  air  than  in  a  warm,  tranquil  atmosphere.  It  will  cool  more 
rapidly  in  a  large  apartment  than  in  one  which  is  small.  The  dead  human 
body  cools,  first,  by  radiation ;  secondly,  by  conduction ;  thirdly,  if  naked 
and  exposed,  by  convection :  consequently,  its  own  mass,  as  well  as  the 
nature  of  the  materials  with  which  it  is  in  contact,  must  modify  the  results. 
The  body  of  an  adult,  cceteria  paribvs,  cools  more  slowly  than  that  of 
a  child,  or  of  an  old  person ;  and  that  of  a  fat  or  corpulent  person  cools 
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h  less  lapiditj  than  one  whicli  is  lean  and  emaciated*  Again,  when 
dead  boman  body  is  placed  on  good  condncting  sabstances,  or  is 
osed  to  the  open  air  in  a  naked  state,  the  cooling  process  will  be 
teDed.  If,  on  the  contrary,  it  is  much  covered  with  badly  conducting 
boriids,  as  cloth,  flannel,  or  cotton,  and  is  allowed  to  remain  on  a  bed,  it 
I  require  more  than  the  usual  period  of  time  to  become  cold. 
The  dead  body,  like  so  much  inert  matter,  continues  to  cool  until  it 
^hes  the  temperature  of  the  medium  (air  or  water)  to  which  it  is 
osed.  As  the  soft  solids  are  not  good  conductors  of  heat,  the  inner 
ts  [of  the  body  are  much  longer  than  the  surface  in  acquiring  the 
perature  of  the  surrounding  air ;  and,  for  the  same  reason,  when  once 
ed,  it  is  long  before  they  reach  the  temperature  of  the  air,  supposing 
to  have  risen.  Thus,  if  a  dead  body  is  cooled  to  60^  F.,  and  the  air  in 
room  suddenly  increases  in  temperature  to  80^  F,,  the  yiscera  may  be 
id  to  remain  for  some  time  at  60  F.  The  dead  body  is  not,  therefore, 
a  minimum  thermometer  in  marking  a  low  temperature,  but  like  all 
i  flesh,  its  temperature  rises  and  falls  with  the  thermometer,  although 
e  slowly  than  other  solids  possessing  better  conducting  powers. 
Here  coldness  of  the  body  is  not  incompatible  with  a  continuance  of 
;  for  many  morbid  causes  may  modify,  or  even  altogether  suspend  the 
Inction  of  heat  in  the  living  subject.  Thus,  in  syncope  or  in  hysteria,  it 
9t  unusual  to  meet  with  extreme  coldness  of  the  skin ;  but  this  differs 
1  the  coldness  of  death,  in  taking  place  over  the  whole  body  gvdderUy^ 
in  even  preceding  the  state  of  apparent  lifelessness.  It  does  not  depend 
ely,  as  in  death,  on  the  slow  and  gradual  loss  of  heat,  because  it  is  per* 
ible  even  when  the  body  is  placed  in  conditions  under  which  a  heated 
itance  would  not  become  cold.  Besides,  the  interior  of  the  body  at  the 
nm  or  throat  will  be  found  to  have  a  higher  temperature  than  the  skin 
ihe  chest  or  abdomen.  Let  us  take  the  opposite  condition — Can  the 
mth  of  the  human  body  be  retained  in  its  normal  state  for  any  length 
ime  after  death  ?  We  might  suppose,  a  priori,  that  this  question  should 
it  once  answered  in  the  negative;  but  there  are  numerous  authentic 
)rvations  which  show  that  heat  may  be  sometimes  long  retained  by  the 
i  body,  both  on  the  surface  as  well  as  in  the  cavities ;  and  it  has  been 
ioed,  in  certain  fatal  diseases,  that  the  temperature  has  actually  risen 
ihe  body  after  death.  This  exceptional  retention  of  heat  has  given 
to  the  erroneous  suspicion  that  the  person  was  still  living,  as  in  the 
)wing  case,  a  report  of  which  appeared  in  the  *  Lancet '  some  years 
e: — 

A.  servant  girl,  who  had  retired  to  bed  in  apparently  perfect  health, 
found  on  the  following  morning,  as  it  was  supposed,  dead.  A  surgeon 
>  was  called  in  pronounced  her  to  be  certainly  dead,  and  stated  that  she 
probably  been  dead  for  some  hours.  A  coroner's  inquest  was  appointed 
four  o'clock  of  the  same  day,  to  inquire  into  the  canse  of  death ; 
directions  were  given  that  a  post-mortem  inspection  of  the  body  should 
Hide  in  the  mean  time.  The  reporter  of  the  case  was  requested  to  give 
tssistance.  Accompanied  by  the  surgeon  who  had  been  consulted,  he 
t  to  the  house  about  two  o'clock,  for  the  purpose  of  making  an  in- 
iion.  The  deceased  was  found  lying  on  the  bed,  in  an  easy  posture, 
ler  left  side,  her  body  forming  somewhat  of  a  semicircle.  The  oounte- 
M  was  pallid,  but  so  perfectly  placid  and  composed,  as  to  give  to  her  the 
iarance  of  being  in  a  deep  sleep.  The  temperature  of  the  body,  although 
must  have  been  dead  eight  or  ten  hours,  was  not  in  the  least  diminished. 
room  was  carefully  searched,  but  nothing  in  the  shape  of  poison,  nor 
other  means  of  self-destruction,  could  be  discovered  :  every  article  of 
^rel  lay  around,  as  it  might  be  supposed  to  have  been  left,  by  a  person 
•L.  I.  .  K 
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going  to  bed  in  perfect  bealtli  as  nsoal.  The  warmth  of  the  body  not  dimin- 
ishing,  a  vein  was  opened,  and  varions  stimnli  applied,  bat  without  pro- 
dncing  anj  sign  of  resoBcitation.  Respiration  ana  circnlation  had  ceased; 
no  artery  oonld  be  felt  pulsating  in  any  part.  Two  honrs  had  now  elapsed 
since  their  arrival,  and  the  parties  still  hesitated  to  perform  the  inspection, 
when  a  message  was  sent  to  them,  stating  that  the  jury  were  waiting  for 
their  evidence.  The  inspection  was  then  commenced ;  but  in  moving  the 
body  for  the  purpose,  the  warmth  and  pliancy  of  the  limbs  were  such  as  to 
suggest  to  the  examiners  that  they  were  inspecting  a  living  subject  The 
internal  cavities  were  so  warm  that  a  copious  stream  issued  hrom  then 
when  they  were  laid  open.  All  the  viscera  were  healthy,  there  were  lo 
signs  of  disease ; — nothing  appeared  to  account  for  death,  and  from  wbii 
they  saw,  the  inspectors  regretted  that  they  had  not  postponed  the  ezami* 
nation  until  the  signs  of  death  had  been  more  completely  manifested.  For 
obvious  reasons,  the  name  of  the  place  where  this  extraordinary  cam 
occurred,  and  the  name  of  the  reporter,  were  suppressed.  It  is  probable 
that  a  high  temperature  was  retained  by  this  body  for  a  much  longer  period 
than  usual  after  death.  There  were,  however,  two  physical  causes  in 
operation,  the  influence  of  which  does  not  seem  to  have  been  sufficiently 
appreciated.  The  girl  died  suddenly  while  in  a  state  of  perfect  health  and 
vigour ;  and  until  the  time  of  inspection,  the  body  appears  to  have  remained 
in  bed  closely  covered  by  badly-conducting  materials ;  i.e.  the  bed-clotbek 
The  temperature  of  the  room  m  which  the  body  was  found,  is  not  stated; 
but  as  the  month  was  October,  it  was  probably  not  low.  The  temperstoe 
of  the  surface  or  of  the  internal  organs,  was  not  determined  by  a  tber- 
mometer.  Although  there  can  be  no  doubt  that  this  girl  was  really  dead, 
yet,  as  a  rule,  no  medical  man  is  justified  in  making  an  inspection  of  a 
body  until  after  the  signs  of  death  (coldness  and  rigidity)  have  been  deaiif 
manifested.  Respiration  and  circulation  had  ceased,  and  no  pulsatioa 
could  be  felt  in  the  heart  or  arteries ;  the  body  had  been  in  this  state  for 
at  least  eight  honrs ;  hence  it  is  evident  that  this  was  not  a  case  of 
apparent  death.  The  examiners  were  simply  deceived  by  an  unuioal 
retention  of  heat  in  the  viscera.  Doubts  were  entertained  for  several  daji 
respecting  the  death  of  the  well-known  Prof.  Dieffenbach.  The  nniisiial 
retention  of  heat,  and  the  delay  of  the  putrefactive  process,  led  to  the 
supposition  that  he  was  only  in  a  state  of  apparent  death. 

It  can  scarcely  be  imagined  that  the  production  of  heat  should  oontinoe 
in  a  really  dead  body ;  and  yet  certain  facts  connected  with  the  malig^««t 
cholera,  yellow  fever,  and  other  diseases,  appear  to  establish  the  possibililj 
of  this.  In  some  cases  of  death  from  malignant  cholera,  when  epidemio 
in  this  country,  in  1832-3,  the  body,  which  had  become  moderately  eold, 
was  observed  suddenly  to  resume  its  warmth  so  that  the  temperature  is 
stated  to  have  risen  some  time  after  death  as  high  as  87^  F.,  althoogb 
circulation  and  respiration  had  entirely  ceased.  In  another  instance  tiM 
temperature  was  observed  to  rise  from  79°  to  92°  F.  after  death.  This 
singular  phenomenon,  like  numerous  others  connected  with  that  disease^ 
has  received  no  adequate  explanation.  According  to  Valentin  the  occiup- 
lence  of  post-mortem  heat  is  common  to  all  dead  bodies,  the  differeooe 
being  only  in  degree.  It  is  said  to  be  most  rapidly  developed  after  death 
from  injuries  to  the  nervous  centres,  especially  the  brain.  In  cerebro- 
spinal meningitis  the  temperature  has  risen  after  death  from  104°  to 
111°  F.,  and  in  a  fatal  case  of  small-pox,  attended  with  much  deliriuiBi 
Simon  observed  that  the  thermometer  rose  at  death  from  104°  to  113^  F. 
('Lancet,'  1870, 1,  p.  21.)  This  production  of  heat  after  the  cessatiflii 
of  breathing  must  be  taken  as  evidence  of  some  chemical  action;  for 
in  real  death,  the  animal  body,  when  it  has  once  become  cold,  is  no  more 
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iptble  of  spontaneoiisly  generating  beat  within  itself  than  any  of  the 
ert  and  lifeless  solids  by  which  it  is  snrronnded. 

In  a  case  of  death  from  Asiatic  cholera  Ramsey  observed  that  half 
I  honr  after  the  complete  cessation  of  respiration  and  circulation,  the 
oscles  of  the  arms  underwent  spontaneously  various  motions  of  contrac- 
m  snd  relaxation,  continuing  for  upwards  of  an  hour,  and  that  although 
eviously  cold,  they  then  became  evidently  warmer.  The  facts  connected 
ih  the  production  of  heat  in  the  dead  body  have  not  received  much 
fceotion  from  physiologists. 

John  Davy  met  with  some  very  high  temperatures  in  the  dead  body, 
a  case  of  rheumatism,  after  the  viscera  had  been  exposed  for  nearly  ten 
nates,  the  mercury  of  a  thermometer,  placed  under  the  left  ventricle,  rose 
113^  F.,  and  when  in  contact  with  the  lobulus  Spigelii  of  the  liver  to 
2°  F.  In  a  second  subject,  examined  six  hours  after  death,  the  thermo- 
iter  under  the  left  ventricle  indicated  a  temperature  of  108°  F.,  and  when 
contact  with  the  lobulus  Spigelii  107°  F.  In  these  cases  the  patients 
re  ill  but  a  short  time,  and  died  suddenly ;  and  the  temperature  of  the 
irtment  in  which  the  observations  were  made  was  8G°  F.  This  increase 
temperature  after  death  has  been  referred  to  putrefaction ;  but  Dowler 
I  shown  that  it  takes  place  soon  after  death,  and  before  rigidity  sets  in. 
ne  of  the  cases  reported  by  Wilks  and  the  author  also  show  that  it 
J  take  place  independentlv  of  putrefaction.  (*  G-ay*s  Hosp.  Bep.,' 
i3,  cases  4,  26,  30,  p.  184.)  Dowler  has  called  this  condition  post- 
ftem  calorioity ;  he  has  noticed  it  as  a  common  occurrence,  in  a  warm 
mate,  in  the  bodies  of  persons  who  have  died  from  yellow  fever.  The 
it  of  the-  body,  according  to  him,  continues  to  increase  for  several  hours 
•r  death;  and  in  one  case,  after  six  hours,  he  found  the  arm-pit  to 
re  a  temperature  of  100°  F.,  and  the  abdomen  of  103°  F.  In  another, 
i  temperature  of  the  arm-pit  during  life  beine  100°  F.,  it  was  found  that 
three  hours  after  death  the  temperature  of  this  part  had  risen  to  104°  F. ; 
a  third  case,  a  similar  increase  was  observed  in  thirty  minutes.  The 
^hest  post-mortem  temperatures  were  observed  in  the  thighs.  Thus  in 
mae  in  which  the  arm-pit  had,  during  life,  a  temperature  of  104°  F.,  in 
I  minutes  after  death  it  indicated  a  temperature  of  109°  F.,  and  in  fifteen 
notes  after  death  the  thigh  gave  a  temperature  of  113°  F.  When  the 
udmum,  which  is  variable  in  different  bodies,  has  been  attained  the  body 
idoally  undergoes  the  cooling  process  observed  after  death,  and  accord- 
l  to  Dowler,  this  generally  commences  with  the  head.  (*Phil.  Med. 
Am.,'  Oct.  and  Nov.,  1845,  pp.  625  and  359.)  In  death  from  malignant 
olera  he  found  that  the  dead  body  reached  its  maximum  temperature  of 
9°  F.  in  about  an  hour  and  a  half.  Hensley  published,  in  the  same  journal, 
leries  of  cases  in  old  and  young  persons  who  had  died  from  different 
uses;  these  do  not  show  a  similar  increase  of  temperature,  but  they  prove 
it  after  thirty  hours  a  dead  body  may  retain  a  temperature  two  or  three 
^rees  above  that  of  the  room  (Ibid.,  March,  1846,  p.  151).  These  obser* 
tions  may  serve  to  explain  facts  similar  to  those  observed  in  the  case  of 
pposed  premature  inspection  jast  now  related,  for  they  show  that  in  some 
ceptional  instances  a  really  dead  body  may  retain  for  many  hours  a  tem- 
ntnre  as  high,  or  higher,  than  that  which  is  usually  found  in  the  living. 

Dowler  considers  that  the  gradual  loss  of  heat  in  the  interior  of  the 
dy,  as  determined  by  a  thermometer,  furnishes  the  best  test  to  establish , 
9  xeality  of  death.  The  living  body  maintains  a  uniform  temperature, 
iependently  of  that  of  the  surrounding  medium ;  but  a  dead  body,  like 
ler  inert  matter,  is  governed  in  its  temperature  by  purely  physical  con- 
ions.  (*  Phil.  Med.  Exam.,'  Oct.,  1850,  p.  606.)  It  may  be  observed, 
irever,  that  in  temperate  climates  the  signs  of  death  are  sufficiently  well 
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marked  by  the  progressive  cooling  and  rigidity  of  the  body,  before  the  appli- 
cation of  the  thermometrical  test  to  the  interior  coald  be  made;  henoe, 
although  it  wonld  furnish  information  that  death  had  certainly  taken  place, 
a  medical  examiner  conld  come  to  a  safe  conclusion  without  it.  The  oocft* 
sional  existence  of  post-mortem  high  temperature  offers  no  objection  to 
this  conclusion,  since  cooling  sooner  or  later  follows  this  condition  as  t 
result  of  ordinary  physical  causes.  The  coldness  of  the  living  body  i& 
cholera,  congelation,  hysteria,  etc.,  is  a  physiological  condition,  and  not  ilie 
result  of  physical  cooling.  If  death  takes  place  the  coldness  may  continue^ 
or  the  body  may  again  become  warm.  In  either  case  it  passes  ultimatelj, 
by  physical  cooling,  to  the  temperature  of  the  surrounding  medium. 

3.  Cadaveric  Rioiditt.  Rigor  Mortis. — The  first  effect  of  death  from 
any  cause  is  in  most  cases  a  general  relaxation  of  the  whole  of  the  muscnlir 
system.  The  lower  jaw  drops,  the  eyelids  lose  their  tension,  the  limbs  are 
soft  and  flabby,  and  the  joints  are  quite  flexible.  In  from  five  to  six  hoon 
after  death,  and  generally  while  the  body  is  in  the  act  of  cooling,  the 
muscles  of  the  limbs  are  observed  to  become  hard  and  contracted,  the  jointi 
stiff,  and  the  body  firm  and  unyielding.  This  peculiar  condition  is  Imown 
under  the  name  of  cadaveric  rigidity  or  rigor  mortis.  The  muscular  tiflsne 
may  be  considered  as  passing  through  three  stages  in  a  dead  body.  1.  It 
is,  as  above  mentioned,  flaccid  but  contractile,  although,  as  it  will  be  seen, 
hereafter,  muscles  contracted  by  living  force  in  the  act  of  dying  do  not 
necessarily  become  relaxed  in  death ;  2.  It  becomes  rigid  and  incapable  of 
contraction;  and  3.  It  is  once  more  relaxed,  and  does  not  regain  its  power ot 
contractility.  The  body  now  passes  into  the  incipient  stage  of  putrefactioD. 
The  first  stage  defines  the  duration  of  muscular  irritability,  the  second  stago 
that  of  cadaveric  rigidity,  and  the  third  that  of  the  commencement  of 
chemical  change  or  putrefaction. 

Experiment  shows  that  the  seat  of  this  phenomenon  is  in  the  mnaenlar 
system,  for  the  rigidity  disappears  immediately  on  the  removal  or  divisioa 
of  the  muscles.  According  to  the  experiments  of  B^clard  and  otban, 
the  rigid  condition  of  the  muscles  is  wholly  independent  of  the  integrity 
of  the  nervous  system;  for  a  division  of  the  nerves  leading  to  the  particakr 
muscles,  or  even  the  entire  removal  of  the  brain,  has  not  been  found 
to  prevent,  or  to  retard  its  occurrence.  It  has  also  been  observed  that 
when  death  has  taken  place  from  paralysis,  hemiplegia,  or  apoplexy,  the 
rigidity  has  been  as  strongly  manifested  in  the  muscles  of  the  paralytio  or 
hemiplegic  as  by  those  on  the  healthy  side,  provided  they  are  well  nourished 
and  retain  some  irritability.  The  muscles  of  shattered  limbs  in  death  fttm. 
comminuted  fractures  do  not  take  on  this  condition.  According  to  Kussmail 
the  living  metamorphosis  of  the  muscle  has  ceased ;  the  muscle  becoming 
rigid  is  a  dying — the  perfectly  rigid,  is  a  dead  muscle.  Rigidity  is  in 
general  observed  to  take  place  simultaneously  with  the  coagulation  of  tto 
blood  throughout  the  body.  Some  have  considered  it  to  depend  upon  thii; 
but  not  to  mention  that  the  alleged  cause  appears  to  be  wholly  inadequate 
to  the  effect  produced,  the  rigidity  sometimes  occurs  while  the  body  is  warm 
and  the  blood  fluid,  therefore  this  cannot  be  the  true  explanation ;  moie- 
x)ver  it  closely  resembles  the  rigidity  of  syncope  and  asphyxia,  which  can 
have  no  reference  to  the  coagulation  of  the  blood. 

Brown  Scquard  found  by  experiments  on  rabbits  that  if  a  current  of 
arterial  blood  is  re-established  through  muscles  in  which  cadaveric  rigidify 
has  already  begun  to  show  itself  they  cease  to  be  rigid,  and  recover  theff 
irritability.  He  even  succeeded  in  removing  the  cadaveric  rigidity  frooi 
the  muscles  of  the  decapitated  body  of  a  criminal,  thirteen  hours  after 
execution  and  two  hours  after  the  supervention  of  rigidity,  by  the  injection 
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of  defiVrinated  hnman  blood.  The  mascles  lost  their  rigidity,  and  oontiiraed 
to  contract  on  irritation  for  several  hours.  (*  Gktz.  Med.  de  Paris,*  Nos. 
24aod  27 ;  and  '  Amer.  Joum.  Med.  Sci.,'  Jan.,  1852,  p.  221.)  These  facts 
ippear  to  show  that  the  mnscles,  on  becoming  rigid,  still  possess  vitality* 
EUgidity  is  nndonbtedly  referable  to  the  spontaneons  contraction  or 
iftther  stiffening  of  the  mnscles;  nntil  it  appears  these  organs  are  sns* 
xptible  of  galvanic  and  mechanical  stimtdi,  bat  after  it  has  ceased  this 
ffitability  of  the  mnscnlar  fibre  is  entirely  lost.  The  power  with  which 
heae  organs  contract  in  a  state  of  rigidity  is  far  less  than  that  observed 
rhen  they  are  subjected  to  the  influence  of  volition  in  the  living  body. 
The  contractile  force  is  not  so  great  as  to  induce  any  apparent  alteration 
a  the  position  of  the  parts  to  which  the  tendinous  extremities  of  the 
inscles  are  attached ;  so  that  there  is  no  displacement,  nor  is  any  force  of 
ooonterbalancing  nature  manifested  between  flexors  and  extensors.  It 
I  asserted  that  the  flexor  muscles  are  usually  more  contracted  than  the^ 
zteosors,  so  that  the  limbs  and  trunk,  as  well  as  the  fingers,  if  left  undis* 
oibed  in  the  dead  body,  have  a  tendency  to  assume  a  state  of  flexion.  As 
general  rule,  however,  the  position  in  which  the  muscles  may  be,  at  the 
ime  of  death,  is  that  which  they  retain  during  the  state  of  rigidity,  whether 
lie  body  be  lying,  sitting,  or  standing,  and  whether  the  limbs  be  in  a  state 
I  flexion  or  extension.  When  the  rigid  state  is  strongly  manifested  the 
mucles  assume  a  prominence,  as  under  violent  contraction  in  the  living 
lody. 

When  a  muscle  enters  into  the  condition  of  rigor  mortis  it  loses  its 
nosparency  and  becomes  opaque.  It  has  lost  much  of  its  former  softness, 
ad  bas  become  firmer  and  more  resistent.  Previously  amphichroitic,  ue. 
•pable  of  turning  red  litmus  blue  and  blue  litmus  red,  the  muscle  is 
bind  to  have  become  distinctly  acid — more  acid  than  daring  the  state  of 
xmtraetion  in  life.  At  the  onset  of  rigor  mortis  the  muscle  undergoes 
(distinct  rise  of  temperature.  The  peculiar  feature  of  rigor  mortis  is,  how- 
srer,  the  coagulation  of  some  portion  of  the  fibre :  no  coagalable  muscle* 
piMma  is  obtainable  from  the  rigid  muscle.  The  rig^d  muscle  indeed 
aontains  ready  formed  myosin,  the  result  of  a  coagulation  of  the  muscle^ 
plasma  coincident  with,  and  constituting  an  important  part  of  the  phenomena 
i^  rigor  morti*. 

The  time  at  which  rigidity  occurs  after  death,  as  well  as  its  duration,  is 
ifceted  by  various  circumskmces.  It  generally  commences  within  five  or 
itt  hoars,  and  lasts  from  sixteen  to  twenty-four  hours.  Sommer  assigns 
file  time  at  which  it  occurs,  after  the  cessation  of  respiration,  as  not  later 
khan  seven  hours.  Nysten,  who  closely  investigated  this  subject,  considered 
fat  rigidity  never  made  its  appearance  in  the  muscles,  until  the  body  had 
ntirdy  lost  its  animal  heat;  but  some  of  his  own  observations  tend  to  show 
Aat  this  statement  is  not  correct.  Cases  every  now  and  then  present 
ftemselves  in  which,  after  death,  the  limbs  become  rig^d  while  they  are 
yet  warm ;  and  it  is  the  same  with  the  trunk. 

Ollivier  observed,  in  cases  of  death  from  malignant  cholera,  that 
cadaveric  rigidity  occurred  while  the  body  was  yet  warm.  He  also  saw 
i  rigid  condition  of  the  muscles  in  well-developed  bodies,  which  were 
impected  in  from  six  to  eight  hours  after  death.  ('  Ann.  d'Hyg.'  1833,  1, 
233.)  Brown  S6quard  mentions  the  case  of  a  man  who  died  in  one  of 
the  Parisian  hospitals  in  1849,  in  whose  body  cadaveric  rigidity  appeared 
ihree  minntes  after  he  had  ceased  to  breathe,  and  while  the  heart  was  still 
beating  twenty  times  in  a  minute,  while  the  man  was  still  alive,  if  life  is 
considered  to  persist  so  long  as  the  heart  beats.  These  beatings  ceased 
Only  three  minutes  and  a  half  after  cadaveric  rigidity  had  shown  itself 
treiywhere.    A  quarter  of  an  hour  af terwards,  there  was  no  trace  of  cada- 
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yerio  rigidiij,  and  in  less  than  an  honr  after  death,  signs  of  patrefscti< 
had  appeared  in  the  limhs.  This  man  died  of  exhaustion  after  prolong 
typhoid  fever.  (*  Savory  on  Life  and  Death/  p.  196.)  According 
Kiissmaal,  when  the  mnscnlar  system  is  powerfully  developed  and  death 
sndden,  rigidity  may  not  occur  for  sixteen  or  seventeen  hoars,  and  t 
shortest  period  within  which  it  may  occur  and  pass  ofE  in  such  cases, 
about  ten  hours  after  death ;  but  under  certain  circumstances  it  may  a 
tinue  for  fourteen  days  or  even  longer.  In  a  case  in  which  the  author  n 
consulted,  a  stout  muscular  man  died  suddenly  from  an  attack  of  apople] 
His  body  was  exhumed  and  examined  three  weeks  after  death  in  tkw  moi 
of  January.  It  was  in  a  good  state  of  preservation,  and  the  limbs  were 
rigid  that  it  required  a  great  degree  of  force  to  bend  them.  No  doubt 
this  case  cold  favoured  the  continuance  of  rigidity. 

The  following  case  related  by  Chowne,  shows  the  rapid  access 
cadaveric  rigidity  in  a  new-bom  child,  as  well  as  its  occurrence  in  a  de 
body  before  the  entire  loss  of  animal  heat.  He  was  called  to  a  laboi 
and  when  he  arrived,  the  child  had  been  bom  about  three  quarters 
an  honr,  and  the  midwife  was  then  engaged  in  dressing  it.  One  u 
was  a  little  raised  and  the  hands  were  partiy  closed — these  circumstam 
giving  it  the  appearance  of  being  a  living  child.  He  found,  howevi 
that  it  had  actually  been  still-bom,  and  that  it  had  been  part  of  thetii 
in  a  warm  bath.  The  other  limbs  were  also  stiff  in  about  the  bm 
degree.  The  stiffness  was  unequivocal,  there  was  no  elasticity,  as  if 
was  the  result  of  spasmodic  muscular  contraction : — a  joint  being  flen 
it  remained  flexed.  The  midwife  particularly  observed  the  stiffness  wh 
the  child  was  in  the  warm  bath.  The  mother  said  the  child  moved,  ve 
perceptibly  to  herself,  not  long  before  its  birth.  Whether  the  skin  was  wsi 
or  cold  is  not  stated,  but  the  body  of  a  child  cools  very  quickly.  It  ii  pi 
bable,  from  the  midwife's  statement,  that  the  rigidity  came  on  immediate 
or  very  soon  after  death.  Sommer  placed  the  bodies  of  two  infants.  whi< 
had  died  asphyxiated,  in  tepid  baths  at  from  90°  to  99°  F.  immediately  ift 
birth,  and  left  them  there.  In  between  three  and  four  hours  rigidity  w 
developed,  and  had  attained  its  height  in  six  hours.  In  eleven  boon  tl 
rigidity  of  the  lower  jaw  had  disappeared.  The  presence  of  rigor  muniit 
a  new- bom  child  may  show  that  it  has  been  recently  living,  but  it  willxi 
show  that  it  was  bom  alive.  In  a  case  of  alleged  child  murder,  tried 
the  Dorchester  Assises,  the  rigidity  of  the  bodv  of  the  infant  was  wroBf 
assumed  to  indicate  that  the  child  had  been  bom  alive,  and  had  had 
independent  existence.  In  1871  Parkinson  delivered  a  woman  of  a  ds 
which  died  during  labour.  On  the  next  day  the  fingers  of  the  dead  dt 
were  tightly  clenched,  the  fore-arms  rigidly  bent  on  the  arms  and  the  If 
on  the  thighs.  In  another  case  he  was  compelled  to  perform  craniotomy 
a  dead  child  to  effect  its  delivery.  On  the  following  day  there  was  stio 
rigor  moriU, 

The  author  observed  in  a  cat  which  had  died  from  disease,  that  the  bo 
and  limbs  became  perfectly  rigid  about  an  hour  after  death,  while  wann 
was  still  very  great  throughout.  The  bodies  of  birds  generally  become  ri| 
before  they  cool.  He  has  also  remarked,  in  animals  poisoned  by  pros 
acid,  where  convulsions  ensued,  that  they  died  in  violent  muscular  spas 
with  the  limbs  and  tail  perfectly  rigid  while  the  body  was  warm.  This  li 
condition,  however,  corresponds  rather  to  what  has  been  called  cadave 
spasm  than  cadaveric  rigidity.  The  difference  between  these  two  stii 
will  be  a  subject  for  after-consideration. 

Brown  S^qnard  has  demonstrated  the  relations  between  muscular  irrii 
bility,  cadaveric  rigidity  and  putrefaction  (*  Pr.  Roy.  Soc.,'  1861,  p.  20< 
and  maintains  that  the  gpreater  the  degree  of  muscular  ircttabtlity  aft  t 


CADAYEBIC  RIGIDITY.     MODIFTINO  OONDITIONS.  55 

iime  of  death,  the  later  the  cadayeric  rigidity  sets  in  and  the  longer  it 
utB ;  and  thai  the  later  pntre^Eustion  appears,  the  slower  it  progresses. 

(kBtaris  paribui^  rigidity  is  always  more  strongly  manifested  and  con- 
inoes  for  a  longer  period,  in  those  hodies  in  which  the  moscnlar  system  is 
MJtky  and  fully  daraloped.  It  has  heen  oheerved,  that  the  time  at  which 
fc  appears  after  death  in  mnscalar  snhjects,  is  longer  than  in  other  cases,  so  * 
hit  it  may  not  saperrene  for  twelve  or  fourteen  hours,  and  it  may  last  for 
wenty-four  or  thirty-six  hours.  Rigidity  is  said  to  be  slow  in  manifesting 
toelf  in  death  from  hsemorrhage,  irritant  poisoning,  apoplexy,  wounds  of 
be  haurt,  decapitation,  as  also  m  all  cases  of  asphyxia,  especially  in  death 
romnanging,  or  from  the  action  of  carbonic  acid.  In  a  case  of  suicide 
rom  a  fatal  wound  in  the  throat,  observed  by  Handyside,  the  rigidity  of 
iie  muscular  system  commenced  while  the  body  was  yet  warm,  and  was 
omplete  in  one  hour  and  a  half  after  death.  This  early  occurrence  of 
igidity  cannot  be  referred  to  any  influence  produced  on  the  muscular 
fBtem  by  loss  of  blood.  In  a  case  of  death  &om  hsBmorrhage,  in  which 
)nr  pounds  of  blood  were  suddenly  lost  from  the  axillary  artery,  it  was 
bserved  that  eight  hours  after  death,  the  arms  and  legs  were  pliant; 
nd  it  was  not  until  twelve  hours  after  death,  when  the  body  was  becoming 
old,  that  rigidity  manifested  itself.  Death  by  heamorrhage,  therefore,  does 
ot  accelerate  this  condition ;  it  appears  to  have  no  more  influence  upon  the 
eriod  of  its  occurrence,  than  it  has  upon  the  cooling  of  the  body.  So  with 
egard  to  irritant  poisoning  in  an  acute  form ;  no  difference  was  observed  in 
ribrenoe  to  the  rate  of  cooling  or  the  commencement  of  rigidity  in  a  well- 
arked  case  of  death  from  arsenic  in  eleven  hours.  In  a  case  of  suffocation 
J  charcoal  vapour,  Nysten  observed  that  rigidity  did  not  make  its  appear- 
aoe  until  sixteen  hours  after  death,  and  it  is  stated  to  have  lasted  for  the 
mg  period  of  seven  days.  In  other  instances  of  suffocation,  this  protraction 
i  CMaveric  rigidity  has  not  been  noticed. 

In  these  cases,  the  slow  access  of  this  state  depends  less  on  the  mode  of 
lenth  than  on  the  irritability  of  the  muscles  at  the  time  of  death.  This  is 
Iways  great  when  the  nutrition  of  the  muscles  is  perfect,  a  condition  which 
fogto  in  cases  of  violent  death,  as  from  decapitation,  sudden  heamorrhage, 
rr  tome  form  of  asphyxia.  Symonds  saw  a  body  in  a  state  of  rigidity 
light  days  after  death  by  hanging.  Nysten  found  that  there  was  muscular 
miability  in  the  body  of  a  decapitated  man,  twen^-six  hours  after  the 
lead  had  been  severed  from  the  body ;  and  Brown  36quard  states  as  the 

Ciral  result  of  his  experience,  that  in  the  bodies  of  healthy  persons 
pitated  or  asphyxiated,  cadaveric  rigidity  did  not  appear  sooner  than 
lea  or  twelve  hours  after  death,  and  that  it  lasted  more  than  a  week  even 
vhen  the  weather  was  warm.  He  has  found  in  the  muscles  of  the  limbs 
>f  two  decapiteted  men,  some  degree  of  irritability  thirteen  and  fourteen 
boors  after  death. 

Atmospheric  changes  appear  to  modify  considerably  the  duration  of  this 
itate.  Dry  and  cold  air  will  cause  it  to  persist  for  a  long  time ;  and  thus  it 
it,  that  during  the  winter  season,  especially  in  a  frost,  it  is  slow  in  disap- 
petring; — ite  mean  duration  being  then  from  twenty-four  to  thirty-six 
boon.  If  the  air  is  warm  and  saturated  with  humidity,  it  soon  ceases. 
Temperature  appears  therefore  chiefly  to  affect  its  duration  and  intensity. 
Sommer  found  that,  other  things  being  equal,  bodies  became  rigid  as 
quickly  in  an  atmosphere  of  from  59°  to  63°  F.  as  in  one  from  77"  to  81°  F. ; 
bat  that  the  bodies  of  strong  persons  continued  rigid  for  eight  or  ten  days 
it  i  temperature  of  from  36°  to  45°  F.,  while  it  totelly  disappeared  in  from 
^  to  six  days  when  they  were  exposed  to  a  temperature  of  from  65°  to 
B6^  F.  Bodies  sunk  in  cold  water  soon  pass  into  this  state,  and  retain  their 
rigidity  for  a  long  time.    Water  is  a  better  conductor  of  heat  than  air,  and 
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tends  to  retard  putrefaction.     The  contracted  state  of  the  skin  known  a& 
cjitis  anserina  is  sometimes  ohserved  in  a  recently-drowned  body. 

According  to  Nysten  cadaveric  rigidity  first  appears  in  the  moscles  of 
the  trunk  and  neck;  it  then  takes  place  in  the  moscles  of  the  upper 
extremities,  and  lastly  in  those  of  the  lower.  In  regard  to  its  disi^peu^ 
ance,  the  muscles  of  the  lower  extremities  will  often  be  found  rigid,  while 
those  of  the  trunk  and  upper  extremities  are  again  in  a  state  of  relaxation. 
It  appears  later  and  lasts  longer  in  the  lower  extremities,  than  in  other  parts 
of  the  body.  If  Nysten's  theory  were  true,  that  rigidity  depended  excla- 
sively  on  the  mere  loss  of  heat,  it  should  appear  first  in  the  lower  extr&> 
mities,  and  last  in  the  trunk.  His  own  observations,  therefore,  respebting 
the  order  of  its  disappearanoe  are  against  his  theory.  Later  observers  have 
to  some  extent  corroborated  Nysten*s  statements  regarding  the  commence- 
ment and  diffusion  of  rigidity.  Thus  it  begins  almost  always  in  the  neck 
and  lower  jaw.  Sommer  found  only  one  exception  to  this  rule  in  examining 
two  hundi^  dead  bodies.  From  the  neck  it  passes  in  two  directions: 
upwards  to  the  muscles  of  the  face,  and  downwards  to  the  muscles  of  the 
upper  extremities  and  trunk — then  attacking  those  of  the  lower  extremities. 
In  the  particular  limbs,  it  commonly  proceeds  from  above  downwards,  and 
it  generally  passes  off  in  the  same  order.  It  always  sets  in,  increases,  and 
decreases  imperceptibly  and  gradually,  in  which  respect  it  differs  strikinglj 
from  the  rigidity  of  muscles  as  a  result  of  disease.  (*  Kiissmaul,  Yiertei- 
jahrsschr.  f.  prakt.  Heilk.,  1856,'  B.  2,  s.  67.  See  also  a  trans,  by  Moore, 
'  Dublin  Quar.  Jour.  Med.  Sci.'  1856,  vol.  22,  p.  490.)  A  more  recent  ob- 
server, Larcher,  who  states  that  he  has  examined  more  than  six  hundred 
dead  human  bodies,  as  well  as  the  bodies  of  a  great  number  of  animals, 
assigns  the  following  course  unless  convulsions  may  have  been  present  at 
the  time  of  death.  Rigidity  commences  in  the  lower  jaw — affects  the  lower 
limbs — ^and  afterwards  the  neck  and  the  upper  limbs.  Those  muscles  which 
are  the  first  to  become  rigid  are  the  longest  to  retain  rigidity.  ('Ann. 
d'Hyg.'  1869,  1,  469.) 

It  will  now  be  necessary  to  consider  whether  a  living  body  ever  assumes 
a  condition  analogous  to  that  of  cadaveric  rigidity.     Tetanus,  apoplexjt 
catalepsy,  hysteria,  syncope,  and   asphyxia,  have  been  stated   to  present 
symptoms  which  might  lead  to  doubt  respecting  the  reality  of  death  from 
this  sign.    There  are,  however,  these  striking  differences.    In  rigidity  from 
any  of  these  diseases,  the  warmth  of  the  body  is  commonly  in  great  part 
preserved,  if  not  on  the  surface,  in  the  rectum  and  flexures  of  the  joints. 
The  rigidity  of  disease  takes  place  simultaneously  with  the  apparent  sus- 
pension of  life  from  the  attack ;  and  lastly,  the  whole  of  the  body  becomes 
equally  rigid  at  the  same  moment,  owing  to  the  existence  of  a  general 
muscular  spasm.     In  order  to  distinguish  this  state  of  spasm  in  a  really 
living  member  from  the  rigidity  of  death,  it  has  been  recommended  to  bend 
it  forcibly ;  if  it  be  in  a  state  of  spasm  from  disease  (tetanus),  it  will  return 
to  its  original  position  so  soon  as  the  bending  force  is  removed ;  if  it  be  in 
a  state  of  cadaveric  rigidity,  the  limb  will  not  return  to  its  position,  hot 
may  be  afterwards  moved  in  any  direction.     If  rigidity  was  at  the  time 
fully  developed,  the  muscle  will  not  again  become  rigid ;   if,   however, 
rigidity  was  only  commencing,  then  the  limb  will  again  resume  its  rigid 
condition,  but  slowly.     (Sommer.)     This  is  the  main  distinction  between 
rigidity  in  a  living  and  in  a  dead  body.     In  real  death,  however,  other  un- 
equivocal signs  will  be  present.    Rigidity  takes  place  in  the  muscles  of  the 
countenance  as  well  as  in  those  of  the  body.     It  is  important  to  bear  this 
in  mind,  since  identity  may  be  mistaken  when  a  corpse  is  seen  about  this 
period.     The  expression  of  the  countenance,  as  of  anger,  pain,  or  terror,  at 
the  moment  of  deaths  depend^  on  tho  contraction  of  the  facial  mii8dea« 
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er  death  these,  like  other  volantary  muscles,  undergo  relaxation,  and  the 
i  assumes  a  placid  appearance ;  bat  as  rigidity  manifests  itself,  there  is 
letimes  a  remarkable  change  of  expression.  The  face  is  pale  or  sallow, 
jaws  are  fixed,  the  comers  of  the  month  are  drawn  downwards,  the 
iples  snnk,  and  the  brow  contracted.  Even  those  who  may  have 
•wn  a  person  well  dnring  life,  would  scarcely  recognize  him  at  this  time, 
e  they  to  see  the  body  in  a  strange  locality.  Snow  was  once  called  to 
a  young  woman  after  she  had  been  dead  three  days,  whose  face  had 
denly  become  so  suffused  and  red,  that  her  friends  doubted  the  reality 
ler  death.  After  a  time,  however,  the  colour  abated,  and  the  com- 
icement  of  putrefaction  clearly  proved  that  she  was  dead.  ('  Med. 
ic,'  Jan.,  1863,  p.  26.)  The  author  has  witnessed  a  similar  appearance  in 
>rpse ;  the  cheeks  acquired  a  florid  red  colour  between  the  third  and 
th  day  after  death,  when  rigidity  had  ceased.  It  is  supposed  that  this 
ar  is  due  to  the  action  of  the  oxygen  of  the  air  on  the  blood  forced  into 
apillaries  by  incipient  decomposition.  It  is  hardly  necessary  to  observe 
this  appearance,  coupled,  as  it  is  stated  to  have  been  in  some  cases,  with 
ght  degree  of  warmth,  could  not  give  rise  to  any  mistake  about  the  date 
eath,  since  the  rest  of  the  body  would  be  cold,  and  in  death  which  is 
y  recent  the  face  becomes  cold  before  the  skin  of  the  chest  and  abdomen. 
According  to  Symonds,  the  kind  of  death  has  a  great  influence  on 
expression  of  the  countenance.  On  fields  of  battle,  the  corpses  of 
D  who  have  died  of  stabs  are  said  to  be  easily  distinguished  by  the 
itenance  from  those  who  have  fallen  by  gunshot.  In  the  former,  an 
imely  painful  impression  must  have  been  transmitted  to  the  brain, 
;h  produced  the  usual  change  in  the  nerves  and  muscles  of  expression ; 
le  latter,  concussion  was  given  to  the  whole  system,  paralysing,  without 
intermediate  sensation,  so  that  no  expression  remained  more  than  that 
e  repose  of  the  muscles.  ('  Cyc.  Anat.  and  Physiol.,'  art.  Death.) 
!'be  involuntary  muscles  are  subject  to  cadaveric  rigidity  as  well  as  the 
atary,  and  by  reason  of  the  more  speedy  loss  of  muscular  irritability, 
pears  in  them  more  rapidly.  The  ventricles  of  the  heart  commonly 
their  irritability  within  an  hour  after  death.  They  become  rigid,  and 
in  in  that  state  for  ten  or  twelve  hours,  sometimes  for  twenty-four 
lirty-six  hours,  then  again  becoming  relaxed  or  flaccid  (Carpenter), 
il  saw  the  heart  of  a  criminal  a  quarter  of  an  hour  after  decapitation, 
ng  with  great  distinctness.  The  left  auricle  in  particular  exhibited 
ig  and  regular  action,  forty-four  times  in  a  minute,  and  continued  to 
>  for  an  hour.  (« Prov.  Med.  Journ.,*  Sept.,  1851.)  At  a  certain  period 
'  death,  the  heart  becomes  rigid  and  firmly  contracted.  If  examined  at 
time,  it  may  appear  to  be  in  a  state  of  spasm  and  to  have  its  walls 
cened,  while  the  cavity  of  the  left  ventricle  may  be  described  as  being 
h  smaller  than  in  the  normal  state.  Paget  has  pointed  out  that  this 
ral  condition  of  the  heart  after  death  has  led  to  pathological  mistakes, 
walls  being  described  as  thickened  and  the  cavities  being  diminished 
Ize,  and  the  heart  itself  as  being  in  a  state  of  concentric  hypertrophy 
i  disease.  On  the  other  hand,  the  perfect  relaxation  of  the  heart  which 
iws  at  a  later  period  after  death,  has  been  mistaken  for  and  described 
morbid  flabbiness  and  flaocidity.  Spasm  and  paralysis  cannot  be  in- 
sd  to  have  existed  when  we  discover  these  conditions  of  the  heart  in 
dead  body. 

The  observations  of  Brown  S^quard  have  already  been  quoted  (antcy  p. 
as  furnishing  an  explanation  of  many  of  the  difficulties  connected  with 
occurrence,  duration,  and  disappearance  of  cadaveric  rigidity.  This 
tiologist  agrees  with  Nysten  and  others  that  the  greater  the  degree 
lUBCoIar  irritability  at  the  time  of  death,  the  later  cadaveric  rigiditj 
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seU  in,  and  the  longer  it  lasts ;  and  the  later  also  putrefaction  appesn, 
the  more  slowly  it  progresses.  Miiller  and  Gierlichs  had  already  shown 
that  rigidity  does  not  occar  until  the  mascles  have  lost  their  irritahilitj,  or 
their  power  of  contracting  on  the  application  of  ordinary  stimnli ;  that  in 
frogs,  in  which,  as  in  other  reptiles,  muscular  irritability  is  very  persistent, 
rigidity  is  often  not  established  until  three  or  four  days  after  death ;  tint 
in  birds,  on  the  other  hand,  in  which  muscular  irritability  remains  hoi  a 
short  time  after  death,  rigidity  ensues  quickly.  Further,  all  circamstsneei 
which  cause  a  speecdy  exhaustion  of  muscular  irritability  during  life,  indnoi 
an  early  occurrence  of  cadaveric  rigidity,  while  thoae  conditions  by  whicb 
the  appearance  of  irritability  is  delayed,  retard  its  access.  ('Baly  tnd 
Kirke's  Physiol.')  Brown  Sequard  observed  as  a  result  of  his  ezperimenii 
on  animals,  that  when  the  temperature  of  the  muscles  was  diminighed 
before  death,  their  irritability  lasted  long  after  death ;  cadaveric  rigidi^ 
set  in  late,  and  lasted  long ;  and  putrefaction  appeared  late  and  prooeedd 
slowly.  Whatever  exhausts  muscular  irritability,  such  as  violent  exerdie 
or  exertion,  accelerates  rigidity  in  the  dead,  and,  in  an  equal  degree,  putre- 
faction: this  applies  to  observations  on  man,  as  w^  as  on  animsk 
Rigidity  takes  place  rapidly  in  the  dead  bodies  of  cattle  that  have  been 
overdriven,  or  of  animals  that  have  been  hunted  to  death.  Mackintosh  bai 
communicated  some  facts  which  he  collected  respecting  the  bodies  of  hares 
run  down  by  coursing.  Cadaveric  rigidity  generally  appeared  in  from  one 
hour  to  one  hour  and  a  half — but  the  longer  and  the  more  severe  the  coarse^ 
the  sooner  it  appeared — thus  bearing  out  the  views  of  Brown  S6quard  re- 
specting the  exhaustion  of  muscular  force.  In  three  of  these  experimenti, 
the  throats  of  the  animals  were  cut  when  they  were  run  down.  One  lost 
two  ounces  of  blood,  a  second  lost  very  little,  and  a  third  none.  Yet  in 
each  of  these  instances  cadaveric  rigidity  began  one  hour  and  twenfy 
minutes  after  death.  The  bodies  of  soldiers  killed  in  the  early  part  of  i 
battle  become  rigid  slowly,  while  the  bodies  of  those  who  are  killed  at  the 
close,  after  many  hours  of  violent  muscular  exertion,  become  rigid  almost 
immediately.  This  may  explain  the  singular  fact  recorded  by  military  meoi 
that  the  dcAd  bodies  are  sometimes  found  on  the  field  of  battle  stiffened  in 
the  attitude  of  kneeling  or  sitting  with  their  weapons  clenched  firmly  in 
their  hands.  There  has  been  no  relaxation  in  death,  but  the  muscles  appeir 
to  have  at  once  passed  from  a  living  contraction  into  a  rigid  conditkn* 
This  also  throws  light  upon  a  fact  to  be  presently  noticed,  that  suicides  tie 
sometimes  found  with  weapons  grasped  in  their  hands,  and  their  hodisi 
stiffened  in  the  attitudes  in  which  they  have  died.  It  may  be  inferred  is 
these  cases  that  from  some  cause  operating  during  life,  the  muscnlar 
irritability  was  exhausted  at  the  time  of  death.  Hence  the  greatest 
differences  are  observed  to  exist  in  regard  to  the  commencement  of  cadavenfl 
rigidity  and  putrefaction,  in  consequence  of  the  variable  degree  of  mnscnlai 
irritability  at  the  time  of  death.  Brinton  has  recorded  lus  experience  on 
this  curious  subject  during  the  American  war.  In  many  who  had  died 
instantaneously  from  brain-  and  heart-wounds,  the  body  was  rigid  throngh' 
out,  and  the  position  was  that  of  the  last  moment  of  life.  He  has  calM 
this  inttantaneous  rigor.  After  the  battle  of  Antietam,  in  1862,  he  counted 
within  a  small  space,  forty  dead  bodies,  mostly  with  chest  wounds.  Th^ 
were  some  with  their  arms  raised  rigidly  in  the  air,  and  others  with  thfoi 
legs  drawn  up  and  fixed.  In  not  a  few  the  body  was  curved  forwards  anc 
fixed.  These  attitudes  were  not  those  of  the  relaxation  of  death,  but  wen 
rather  of  a  seemingly  active  character,  the  muscles  remaining  rigid  am 
inflexible  as  the  result  of  spasmodic  muscular  action  in  the  last  moment  o 
life.  C  Amer.  Jour.  Med.  Sci.,'  Jan.  1870,  p.  87.  Also  *  Lancet,'  1870, 1 
p.  276.) 


BXHAUSnOK  OF  MUSCULAB  IBBITABILITY.  59 

The  effects  of  strjolimne  and  oilier  poisons  which  produce  convulsions 
mj  be  explained  by  reference  to  their  action  on  the  muscles.  Bigiditj 
kiB  been  obeerred  to  set  in  with  great  rapidity  in  animals  destroyed  by 
ifaychnine  or  veratrine.  Kussmaul  made  a  similar  observation  in  reference 
to  the  action  of  ooal-gas  on  the  system.  Brown  Sequard  noticed  that  when 
deitii  was  produced  almost  at  once  by  these  poisons,  or  by  others  having 
i  similar  iiK>de  of  action,  e,g.  atropine,  morphia,  oxalic  acid,  and  mercuric 
cjiaide,  there  was  hardly  anv  effect  observed  on  the  time  of  access  and 
dnmtion  of  rigidily  and  putrefaction ;  but  when  convulsions  had  existed  for 
i  kmg  time  before  death,  the  influence  was  most  remarkable.  He  poisoned 
time  healthy  dogs,  as  much  alike  as  possible,  with  acetate  of  strychnine. 
One  of  them  had  a  dose  of  two  g^ins,  another  of  half  a  grain,  and  the 
tiurd  of  one-fourth  of  a  g^in.  The  first  dog  died  at  once ;  the  second  after 
twdfe  minutes,  during  seven  of  which  it  had  convulsions ;  and  the  third 
ifter  twenty-one  minutes,  during  eleven  of  which  it  suffered  from  convul- 
BooB.  The  following  are  the  tabulated  results  in  reference  to  the  duration 
of  muscular  irritability  and  of  cadaveric  rigidity,  as  well  as  of  the  occurrence 
of  putrefaction : — 

Darat.  of  mnio.  irrtt.  Dant.  of  cad.  rigid.  Pntrefftciion, 

Ist  dog     ...     8  hours  •    .     .     19  or  20  days     .     .     .     slow 
2nd  dog  .     •     .     2^  „        ...  5  days  .     •    .     rapid 

3rd  dog    •     •     .      j-  „       ...     less  than  a  day  .     •     very  rapid 

In  other  animals  which  were  killed  by  poisons  causing  convulsions,  the 
more  violent  and  frequent  the  convulsions  were,  the  sooner  cadaveric 
rigidity  set  in  after  death ;  and  the  shorter  the  time  that  it  lasted,  the 
Booner  also  did  putrefaction  appear,  and  the  more  rapid  its  progress.  In 
Rference  to  the  author's  own  experiments,  a  rabbit  died  from  the  effects  of 
Uf  B  grain  of  strychnine  in  twenty-three  minutes ;  during  the  last  eleven 
Bunntes  it  had  several  fits  of  convulsions,  and  died  in  one  of  these.  In  ten 
miniites  after  death,  rigidity  showed  itself  in  the  hind  legs,  and  rapidly 
ipread  throughout  the  body.  The  rigidity  had  decreased  in  two  days, 
t&d  had  nearly  disappeared  in  four  days.  ('  Guy's  Hosp.  Bep.,'  1856, 
It.  112.)  Clegg  has  communicated  the  case  of  a  woman  who  died  in  Sept., 
1864,  £rom  the  effects  of  a  large  dose  of  strychnine,  whose  body  passed 
iipidly  into  a  rigid  state.  The  strychnine,  mixed  with  laudanum,  was 
tikm  about  8.30  a.m.,  and  she  was  found  dead  in  a  field,  with  the  limbs 
ligid  and  the  body  quite  cold,  at  11  a.m.  There  was  slight  warmth  in  the 
im-pits.  The  deceased  was  fully  dressed,  and  the  weather  was  warm  for 
tb  time  of  year.  In  the  body  of  a  strongly  built  woman,  who  died  of 
lijdrophobia  after  violent  convulsions,  Brown  S^qnard  found  that  cadaveric 
ngidity  had  set  in  within  the  first  hour  after  death,  and  that  it  had  ceased 
before  the  end  of  the  tenth  hour. 

Although,  according  to  Nysten  and  Brown  Sequard,  the  later  the  time 
•t  which  rigidity  commences  the  longer  it  lasts,  yet  it  does  not  necessarily 
&>Uow  that  when  it  speedily  supervenes  after  death,  it  will  rapidly  dis- 
iftpear.  There  are  many  facts  which  show  that  when  the  muscles  are 
ttnmgly  contracted  at  the  time  of  death,  they  become  rigid  in  this  con- 
tacted state,  and  remain  rigid  for  many  hours,  and  even  days. 

The  rigidity  produced  as  a  result  of  poisoning  by  strychnine  may 
lometimes  continue  for  a  very  long  period.  Thus,  in  the  case  of  Cook 
(Bc^.  V.  Palmer^  C.  C.  C,  May,  1856),  the  body  when  examined  on  the 
sixth  day  after  death,  was  in  a  state  of  rigid  spasm,  and  the  members 
Were  found  in  a  similar  state  on  the  exhumation  of  the  body  two  months 
ifteneards.  It  is  worthy  of  remark  that  Cook  lived  only  twenty  minutes 
After  the  symptoms  first  appeared.  He  suffered  from  a  few  convulsive  fits, 
but  not  sufficient  to  exhanut  the  irritability  of  the  muscular  system. 
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These  facts  have  an  important  bearing  on  cases  of  poisoning  b^ 
strychnine  and  other  spinal  poisons.  The  state  of  the  dead  bodj  will  thij 
according  to  the  rapidity  of  death,  and  the  degree  of  exhaustion  of  moi- 
cnlar  irritability  at  the  time  of  death,  as  a  result  of  the  fits  of  convnlaion 
prodnced  by  the  poison.  They  also  show  that  when,  from  whatever  cause, 
mnscnlar  irritability  at  the  time  of  death  is  slight,  either  in  consequence  of 
a  bad  state  of  nutrition  or  of  exhaustion  from  orer-exertion,  or  from 
convulsions  caused  by  disease  or  poison,  cadaveric  rigidity  sets  in  and  cesses 
soon,  and  putrefaction  appears  and  progresses  quickly.  (Brown  Seqasid, 
'  Proc.  Roy.  Soc.,'  1861,  p.  204.)  For  a  similar  reason  it  takes  place  at  an 
earlier  period  in  the  very  young  and  the  old,  than  in  an  adult  at  the  prime 
of  life. 

It  has  been  long  observed  that  the  bodies  of  those  who  are  emaciated, 
or  who  die  from  debilitating  diseases,  such  as  phthisis,  typhus  or  typhoid 
fever,  and  malignant  cholera,  pass  rapidly  into  a  state  of  rigidity,  which 
is  commonly  of  short  duration.  Hence,  owing  to  want  of  correct  ohserra- 
tion,  it  Jias  been  erroneously  stated  that  cadaveric  rigidity  did  not  occur  in 
such  cases.  In  reference  to  deaths  from  malignant  cholera,  Brown  S^qnsrd 
observed,  that  cadaveric  rigidity  appeared  late  and  lasted  long  in  those 
patients  who  died  quickly,  that  is,  before  a  prolonged  alteration  of  nutri- 
tion, and  that  those  muscles  which  had  been  attacked  with  violent  and 
frequent  cramps,  became  rigid  very  soon  after  death,  and  remained  so  only 
for  a  short  time.  Olliver  found  that  the  bodies  of  cholera  patients  were 
frequently  rigid  in  from  six  to  eight  hours  after  death,  while  the  muscles 
which  were  tbe  seat  of  this  rigidity  were  still  warm,  and  on  making  »n 
incision  into  them,  the  blood  readily  flowed  out.  A  similar  error  has  arisen 
respecting  the  bodies  of  persons  killed  by  lightning.  John  Hunter  thoaght 
that  cadaveric  rigidity  did  not  occur  in  this  mode  of  violent  death ;  bat 
Brodie  found  that  the  body  of  an  animal  killed  by  electricity  became,  as 
usual,  rigid  after  death.  In  an  accident  which  occurred  in  France,  in  Angn 
1846,  a  group  of  labourers  was  struck  by  lightning :  four  were  killed  on  the 
spot,  and  five  or  six  severely  wounded.  It  was  remarked  that  the  person 
whose  body  bore  the  most  extensive  marks  of  injury  had  worn  a  goat-skin. 
There  were  several  lacerations  about  this  body,  and  in  three  hours  after 
death  it  became  perfectly  rigid.  (*Med.  Gaz.,'  vol.  38,  p.  351.)  In  another 
case  of  death  from  lightning,  rigidity  was  strongly  marked  in  the  limbs 
about  twenty-eight  hours  after  death.  (*  Med.  Gaz.,'  vol.  47,  p.  844.)  I& 
May,  1854,  during  a  storm,  a  man  was  struck  by  lightning.  He  made  a 
short  exclamation,  and  immediately  expired.  It  was  observed  in  this  case 
that  the  body  became  rigid  after  death. 

Facts  are  now  sufficiently  numerous  to  enable  us  to  say  that  the  old 
opinion  of  the  non-occurrence  of  rigidity  in  the  bodies  of  persons  killed 
by  lightning  is  unfounded.    Bagot  met  with  it  in  a  case  which  he  examined 
in  the  summer  of  1855,  in  which  the  body  of  a  man,  sot.  28,  who  had 
been  killed  by  lightning,  was  as  rigid  twenty-eight  hours  after  death  as 
if  death  had  taken  place  from  any  other  cause.     The  researches  of  Brown 
Sequard  afford  a  satisfactory  explanation  of  the  differences  among  phf* 
Biologists  upon  this  question.      In   some  instances,  no   doubt,  cadaveno 
rigidity  has  set  in,  and  has  been  of  such  short  duration,  that  it  has  not 
been  possible  to  ascertain  its  existence.     Death  by  lightning  may  be  the 
result,  Ist,  of  syncope  by  fright,  or  in  consequence  of  a  direct  or  r^ex 
influence  of  lightning  on  the  par  vagum ;  2nd,  of  hedmorrhage  or  bleeding 
in  or  around  the  brain,  the  langs,  or  pericardium;  and  3rd,  of  concussion, 
or  some  other  change  produced  by  the  electricity  on  the  brain  and  nervons 
system.     When  death  by  lightning  is  due  to  any  one  of  these  causes, 
cadaveric  rigidity  may  appear  and  run  through  its  course  rapidly,  as  ix 
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nmo  other  cases  of  sndden  death.  Bat  lightning  maj  destroy  life  like 
I  powerful  electric  shock,  by  prodacing  each  a  violent  conyulsion  of  every 
muscle  in  the  body  that  mnscalar  irritability  ceases  almost  at  once.  The 
ligidity  in  this  case  may  be  of  sach  short  duration  as  entirely  to  escape 
notice.  Lightning  may  indeed  reduce  the  duration  of  muscular  irritability 
to  the  fraction  of  a  second,  and  that  of  cadaveric  rigidity  in  a  corre- 
iponding  degree,  so  that  no  trace  of  it  may  remain  even  a  few  minutes 
ifter  death  (op.  cit.  p.  209).  Ranke  has  made  the  curious  observation,  that 
there  is  a  difference  in  the  conducting  power  of  living  and  dead  muscle, 
in  reference  to  electricity.  Contrary  to  that  which  might  have  been 
inticipated,  he  found  that  dead  muscle  was  a  much  better  conductor  than 
Ifring  muscle;  and  he  traced  this  increase  in  conducting  power  to  the 
ineeence  of  certain  products  of  decomposition  which  do  not  appear  until 
after  death. 

It  has  been  observed,  as  a  general  rule,  that  cadaveric  rigidity  does  not 
iffect  the  relative  position  of  the  parts  to  which  the  muscles  are  attached  ; 
bat  a  peculiar  condition  of  the  hands  of  the  dead,  observed  by  Yillerme, 
would  tend  to  show  that  in  dying,  the  fingers  assume  a  certain  position  by 
Tirtne  of  the  contraction  of  the  flexor  muscles  connected  with  them; 
ilthough  it  is  not  quite  established,  whether  this  contracted  state  of  the 
fingers  takes  place  at  the  same  moment  with  the  commencing  rigidity  of 
the  bodvy  or  whether  it  is  not  an  immediate  consequence  of  dissolution. 
IWerme  has  remarked,  that  in  a  dead  body,  the  thumbs  are  always  bent 
inwards  towards  the  palms  of  the  hands,  the  apex  of  the  thumb  being 
opposite  the  base  of  the  little  finger ;  and  the  thumb  itself  being  covered 
hj  the  four  fingers  of  the  hand.  Yillerme  found  this  condition  in  many 
^ead  bodies  which  had'  not  been  disturbed.  Devergie  supposes  that  this 
pontion  of  the  thumbs  depends  on  a  convulsive  action  of  the  fingers  at  the 
hit  moment  of  life ;  and  as  death  may  take  place  without  any  convulsive 
letion,  the  appearance  may  be  in  some  instances  wanting.  This  sign  of 
^eith,  if  it  can  be  so  called,  is  of  but  little  importance ;  it  will,  however, 
he  foand  in  a  large  number  of  cases  where  there  has  been  no  interference 
with  the  hands.     (*  Ann.  d'Hyg.'  1830,  2,  420.) 

There  is  another  condition  of  the  hand  in  the  dead  which  calls  for  notice. 
I!  the  hand  of  a  living  person  is  held  before  a  strong  light,  it  will  be  found 
to  be  translncent,  and  of  a  deep  red  colour  from  the  transparency  of  the 
fluid  blood  circulating  through  it.  The  hand  of  a  really  dead  person  thus 
cxunined  is  stated  to  be  in  all  cases  opaque  owing  to  the  opacity  of  the 
coigalated  blood.  In  applying  this  as  a  test,  we  must  remember  that  a 
boraj  or  hardened  state  of  the  cuticle,  or  a  diseased  condition  of  parts,  may 
interfere  with  this  translucency  in  the  living  subject :  it  is  always  better 
teen  in  the  young  and  in  those  whose  hands  are  thin.  In  these  cases  the 
Angers  appear  to  be  formed  of  a  mass  of  blood ;  they  have  a  deep  red  tint, 
^cept  abont  the  joints,  where  the  colour  appears  lighter. 

The  Eyes. — Shortly  after  death,  the  cornea  becomes  dull,  its  brightness 
lod  prominence  disappear,  the  globe  becomes  collapsed,  and,  after  a  time, 
^e  aarface  of  the  membrane  is  wrinkled.  Louis  long  since  observed,  that 
^  eyes  of  the  dead  became  flaccid  and  soft  in  a  very  few  hours  after  dis- 
Bolntion,  and  that  a  film  was  formed  over  them  ;  this  coDdition  he  considered 
to  be  characteristic  of  death.  It  is  necessary  to  observe,  however,  that  while 
^  appearance  is  not  always  met  with  in  the  dead  body,  it  is  sometimes 
found  in  the  living.  In  those  who  have  died  from  apoplexy,  or  from  the 
inhalation  of  carbonic  acid  gas,  the  eyes  have  often  preserved  their  bril- 
jiaocy  and  prominence  for  a  length  of  time.  This  has  also  been  observed 
in  those  wno  have  been  poisoned  by  prussic  acid,  potassium  cyanide,  or 
the  fwicmtiftl  oil  of  bitter  aUnonds.    Incipient  putrefactive  changes  may,  by 
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forcing  the  blood  towards  the  head,  cause  a  prominence  and  briUiancy  of 
these  organs,  in  those  bodies  in  which  they  were  dull  and  collapsed  soob 
after  death.  On  the  other  hand  the  film  over  the  eye  and  the  collapse  o{ 
the  globe  have  been  observed  in  cases  of  malignant  cholera  several  boui 
before  death,  and  while  the  heart  was  still  beating.  (*Ajm.  d*Hjg.' 
1848,  1,  104.)  Larcher  has  pointed  out  a  sign  which  he  calls  cadaverie 
imbibition  of  the  globe  of  the  eye.  This  appears  in  the  shape  of  a  blackiih 
stain  on  the  sclerotic  coat  on  the  outer  side.  This  is  at  first  slight^  bii 
becomes  gradually  deeper.  It  is  followed  by  a  similar  patch  or  spot  on  the 
sclerotic  in  the  inner  side.  They  extend  towards  the  centre  of  the  ej% 
approaching  each  other,  and  forming  the  segment  of  an  ellipse.  Thii 
appearance  is  probably  due  to  the  sclerotic  becoming  thinner  in  these  puti 
by  evaporation  and  the  dark  pigment  showing  itself  through  it.  LarcW 
describes  this  mark  as  the  forerunner  of  putrefaction,  following  rigidity  but 
preceding  even  the  green  tint  which  is  seen  in  the  skin  of  the  abdomen  it 
the  commencement  of  this  process.  ('  Ann.  d*Hyg.'  1869,  1,  468.)  Kiia- 
maul  states,  that  no  conclasion  can  be  drawn,  from  the  width  of  the  papib 
in  death,  as  to  the  diameter  which  they  presented  at  the  latest  period  ol 
life.  This  statement  is  of  some  practical  importance  in  reference  to  post* 
mortem  appearances  in  cases  of  alleged  narcotic  poisoning.  Bipault  noticed 
that  in  real  death,  the  iris  is  perfectly  flaccid.  This  is  seen  when  the 
globe  is  compressed  in  two  opposite  directions  at  the  same  time.  If  the 
person  is  living,  the  pupil  retains  its  circular  form,  notwithstanding  the 
compression.  If  dead,  the  circular  form  is  lost,  and  the  aperture  becomei 
irregular.  Fleming  has  noticed  that  a  solution  of  atropine,  which  bj 
causing  dilatation  of  the  pupil  would  in  a  few  minutes  reduce  the  living 
iris  to  a  mere  line,  has  no  action  on  the  iris  of  the  dead  eye ;  but  thie 
result  probably  depends  on  the  time  after  death  at  which  the  liquid  ii 
applied.  Jobst  ana  Hesse  found  that  two  drops  of  an  aqueous  solution  of 
physostigmine  (the  poisonous  alkaloid  of  the  Calabar  bean)  applied  to  the 
eye  of  a  rabbit  an  hour  after  death  from  natural  causes,  caused  the  papfl 
to  contract  to  one-fourth,  compared  with  the  other  eye,  and  it  remained 
in  this  condition.  (*  Chom.  News,'  March  5,  1864,  p.  109.)  In  cases  of 
catalepsy,  or  trance  simulating  death,  the  pupil  retains  its  contractile 
power.  It  contracts  under  a  strong  light  and  dilates  when  the  light  if 
withdrawn.     In  real  death  the  pupil  is  not  affected  by  light. 

The  Skin. — After  dissolution,  the  skin  is  observed  to  become  extremelj 
pallid  and  waxy-looking,  owing  to  the  absence  of  all  circulation.  In  some 
parts  as  the  body  cools  it  becomes  covered  by  livid  discolorations  (cada- 
veric ecchymosis) ;  this  is  especially  the  case  in  those  instances  where  death 
has  taken  place  by  sudden  violence.  One  of  the  most  striking  changes  in 
the  skin  iu  its  entire  loss  of  elasticity.  In  the  living  body,  if  any  part  of 
the  surface  be  compressed,  the  skin  will  readily  return  to  its  origmal  fbna 
on  removing  the  pressure.  Thus,  in  a  doubtful  case,  a  flatness  of  those 
parts  which  have  been  allowed  to  lie  upon  an  even  surface  may  be  regarded 
as  a  sign  of  real  death,  provided  the  other  concomitant  changes  are  oh* 
served.  It  is  almost  unnecessary  to  remark,  that  if  certain  diseshses  have 
the  power  of  depriving  the  skin  of  its  elasticity,  the  history  of  these  cases, 
or  a  superficial  inspection  of  the  body,  will  suffice  to  show  to  what  oanse 
the  want  of  elasticity  is  to  be  attributed. 

Among  the  signs  of  death  has  been  enumerated  ooctgulaUan  of  the  Uood< 
Donn^  suggested  that,  in  order  to  determine  the  reality  of  death  befoie 
the  access  of  putrefaction,  a  small  portion  of  blood  should  be  drawn  from 
a  vessel,  and  it  should  then  be  observed  whether  it  coagulated  or  not  H 
instead  of  a  red  homogeneous  coagulahle  liquid  we  obtain  only  a  reddish 
coloured  uncoagulable  serum,  from  which  the  pariiolfiB  speedily  subside  as 
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I  red  sedimeni,  we  shall  be  justified  in  inferring  that  life  has  ceased — a 
oonclnsion  at  which  we  could  not  arrive  if  even  the  smallest  portion  of 
eotgnlam  should  be  formed.  This  appears  to  be  a  fair  physiological  test^ 
ind  easy  of  application.  When  the  blood  has  once  coagulated,  there  must 
bean  arrest  of  circulation;  and  although  it  might  become  again  fluid,  this 
would  be  only  under  the  influence  of  putrefaction,  and  it  would  not  thereby 
nooTsr  a  coc^pilating  power.  One  of  the  great  characters  of  blood  effused 
from  a  living  body  is,  that  it  coagulates  speedily  after  its  effusion.  Thus, 
drops  from  an  artery  thrown  on  furniture  or  a  wall  speedily  consolidate, 
MHiming  an  oval  or  long  elliptical  form,  the  narrow  point  downwards,  and 
tt  this  part  will  be  found  the  coagulnm  of  fibrin  locking  up  the  red 
eokmring  matter.  Blood  sprinkled  from  a  dead  body  is  more  liquid ;  it 
foims  a  long  irregular  drop  or  streak,  and  only  dries  up  by  evaporation. 

The  blood  coagulates  in  most  cases  after  death,  but  at  a  variable  time 
ftfter  the  cessation  of  the  heart's  action.  When  blood  is  removed  from  the 
finng  body,  coagulation  commences  in  from  five  to  ten  minutes.  In  the 
dad  body,  it  probably  does  not  commence  until  it  begins  to  cool.  Hence 
the  fact  of  coagulation  does  not  prove  that  the  person  is  living.  Wilks 
ha  observed  that  when  a  body  is  examined  eight  or  ten  hours  after  death 
it  is  not  unusual  to  find  the  blood  which  may  have  flowed  from  it  as  a 
liipud,  forming  a  firm  clot;  and  that  which  is  efhised  into  the  chest 
during  the  examination  often  forms  after  some  time  a  v^ry  firm  coagulum. 
(*  Gay's  Hosp.  Bep.,'  1863,  p.  183.)  It  has  been  stated  that  the  blood  of 
persons  killed  by  lightning  does  not  coagulate,  but  this  statement  is 
noneous.  Certain  diseases  appear  to  influence  the  coagulation  of  the 
Uood.  Savory  has  observed  that  coagulation  has  been  partial  or  imperfect 
in  esses  of  death  from  delirium  tremens ;  and  it  is  well  known  that  in 
npid  death  from  certain  vegetable  poisons  the  blood  is  found  fluid  and  of 
ida^er  colour  than  natural,  even  when  the  examination  is  made  soon 
ifterdeath. 


CHAPTER  4 

CiDATERIC  SPASM — EVIDEirC]!  OF  MTJBDBB,  SUICIDE,  OB  ACCIDENT  FUBNISHED  BT 
TEE  POSITION  OF  A  DEAD  BODY — WEAPONS  FOUND  IN  THE  HANDS — MUSCULAB 
IKRITABILITT  —  TESTS  OF  ITS  PEESENCE — POST-MOETEM  CONTRACTILITY  — 
ALLBOED  PBEMATUBB  INTEBMENTS  —  PBOOFS  OF  THE  BEALITY  OF  DEATH  — 
OlATH-TBANGE  —  APPABENT  DEATH  IN  THE  DROWNED  AND  IN  NEW-BOBN 
CHILDBBK. 

b  reference  to  persons  found  dead,  the  position  or  attitude  of  the  body, 
^  imdistnrbed,  may  often  throw  an  important  light  on  the  mode  of  death, 
ind  on  the  question  whether  the  deceased  had  died  by  his  own  act  or  by 
^  set  of  another. 

Cadaveric  Spa^m. — It  has  been  already  stated  that,  as  a  general  rule,  the 
lUttcular  system  passes  into  a  state  of  relaxation  at  the  moment  of  death. 
iUg  is  observed  in  cases  of  tetanus  of  a  severe  form,  whether  produced  by 
iiiease  or  by  poison.  Half  a  grain  of  strychnine  was  g^ven  to  a  rabbit. 
After  several  fits  of  convulsions  the  animal  died;  respiration  ceased  in 
Wenty-three  minutes.  At  this  time  there  was  perfect  flaccidity  of  the  body, 
Kmbs  and  joints ;  but  this  condition  lasted  but  for  a  very  short  period.  The 
^Bimal  was  placed  on  its  back,  and  the  legs  raised,  for  the  purpose  of 
i&aking  an  examination  of  the  chest.  In  ten  minutes  the  body  became, 
li'hile  still  warm,  perfectly  rigid  in  the  attitude  in  which  it  was  held — the 
'oro-legs  remaining  stretched  upwards  and  wide  apart.     If  an  animal  dies 
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in  a  eonvnlsion,  and  tbe  bodj  is  not  distarbed,  the  tetanic  spasm  nay 
pass  rapidly  into  cadaTeric  rigidity.  This  has  been  called  tetanic  rigidifcj, 
t)at  it  is  in  fact  cadaveric  rigidity,  or  muscular  spasm,  showing  itself  in  i 
persistent  form  after  death.  When  the  rigid  state  is  destroyed  by  forcibly 
bending  a  joint,  the  limb  will  not  retnm  to  its  position  like  one  which  ii 
contracted  by  a  tetanic  convulsion.  Eng^l  has  seen  this  transition  from 
spasm  to  rigidity;  and  in  experiments  on  animals,  a  rigid  conditkm 
assumed  is  noticed  after  death  without  any  apparent  relaxation  of  tlii 
muscles.  Sommer  and  Clemens  have  observed,  in  fatal  cases  of  rheumatie 
tetanus,  that  the  spasms  of  the  muscles  of  the  jaw,  neck,  and  back,  passed 
immediately  into  cadaveric  rigidity.     (Kiissmaul,  loc.  cit.  490.) 

That  spasmodic  condition  of  the  muscles  which  passes  into  rigidity  in 
death  from  tetanus,  may  also  show  itself  in  other  cases  of  strong  muscolir 
contraction  at  the  moment  of  death.  Thus  a  body  may  stiffen  or  become 
rigid  in  an  attitude  of  attack  or  resistance ;  the  members  may  retain  in  a 
rigid  state  the  position  which  the  last  act  of  volition  imparted  to  them. 
The  term  cadaveric  spasm  has  been  applied  to  this  condition  of  the  muscka; 
it  is  nothing  more  than  muscular  rigidity  or  violent  muscular  contractioii 
so  rapidly  followed  by  the  rigidity  of  death  that  the  muscles  have  noi 
relaxed  on  the  cessation  of  life. 

Marc  first  directed  the  attention  of  medical  jurists  to  this  subject  la 
reference  to  a  case  which  will  be  hereafter  related.  He  considered  that  this 
form  of  rigidity  might  occur  as  a  result  of  sudden  death  from  apoplexy,  and 
he  quotes  the  following  case  as  an  illustration  : — An  aged  man,  while  at 
the  theatre  with  his  family,  rested  his  forehead  upon  his  hands,  which  weva 
crossed  in  front  of  him,  while  with  his  elbows  he  leaned  on  the  front  of  the 
box.  It  was  thought  that  he  had  gone  to  sleep  in  this  attitude,  and  he  was  not 
disturbed ;  but  after  the  performance  was  over  and  the  persons  were  aboot 
to  leave  the  theatre,  it  was  found  that  he  was  quite  dead.  (^  Ann.  d*Hyg.' 
1832,  1,  602.)  A  lady  who  had  retired  to  her  bed-room  in  perfect  health 
was  found  dead  the  following  morning.  The  editor  has  seen  a  similar 
case.  She  was  kneeling  at  a  chair  in  the  attitude  of  prayer,  and  her 
body  had  become  rigid  in  this  position.  This  was  also  a  case  of  sudden 
death  from  apoplexy.  In  some  instances  in  which  chloroform  vapour  hai 
caused  accidental  death,  the  hand  firmly  grasping  the  handkerchief  hai  | 
been  found  applied  to  the  mouth  and  nostrils,  as  if  the  deceased  were  idl  - 
breathing  the  vapour. 

From  what  has  been  elsewhere  stated  (p.  58)  this  singular  condition  d  , 
the  body  is  more  likely  to  present  itself  in  those  cases  in  which  there  hai  : 
been  great  muscular  exertion,  and  when  muscular  irritability  is  nearly  ^ 
exhausted  at  the  moment  of  death.  Corpses  have  thus  been  seen  stiffened  j 
on  the  battle-field  in  the  last  attitude  of  life.  Russell  thus  descrihei 
what  he  saw  after  the  battle  of  the  Alma  in  the  Crimean  war: — *The 
attitudes  of  some  of  the  dead  were  awful.  One  man  might  be  seen  resting 
on  one  knee,  with  the  arms  extended  in  tbe  form  of  taking  aim,  the  brow 
compressed,  the  lips  clenched,  the  very  expression  of  firing  at  an  enemy 
stamped  on  the  face,  and  fixed  there  by  death  :  a  ball  had  struck  this  man 
in  the  neck.  Another  was  lying  on  his  back,  with  the  same  expressioOi 
and  his  arms  raised  in  a  similar  attitude,  the  Mini^  musket  still  grasped  in 
his  hands,  undischarged.  Another  lay  in  a  perfect  arch,  his  head  resting 
on  one  part  of  the  ground  and  his  feet  on  the  other,  but  the  back  raised 
high  above  it.*  Cases  of  a  similar  kind  were  noticed  in  the  Italian  war 
after  the  battle  of  Solferino,  and  in  some  of  the  battles  in  North  America 
between  the  Federal  and  Confederate  States.  See  p.  57  ;  also  '  Savory  on 
Life  and  Death,'  p.  192. 

The  case  of  the  ill-fated  Captain  Nolan,  who  fell  at  the  battle  ot 


.OADAYEBIO  SPASM  AKD  BIGIDITT.  65 

Itf  of  hisiorio  interest,  and  is  tlins  described  by  Mr.  Kinglake. 

of  a  shell  ■  met  Nolan  fall  on  the  chest,  and  tore  a  way  into 
The  sword  dropt  from  his  hand ;  hot  the  arm  with  which  he 
it  the  moment  before  still  remained  high  nplif  ted  in  the  air,  and 
he  practised  horseman  remaining  as  yet  nn relaxed  still  held  him 
addle.  Missing  the  perfect  hand  of  his  master,  and  finding  the 
governance  now  succeeded  by  dangling  the  reins,  the  horse  all  at 
1  abont,  and  began  to  gallop  back  upon  the  front  of  the  advancing 
hen  from  what  had  been  Nolan — and  his  form  was  still  erect 
dy  his  sword-arm  still  high  in  the  air — ^there  barst  forth  a  cry 
and  appalling,  that  the  hearer  who  rode  the  nearest  to  him 
called  it  ''unearthly."  And  in  trath,  I  imagine  the  sonnd 
n  no  human  will,  but  rather  from  those  spasmodic  forces  which 
»on  the  bodily  frame  when  life,  as  a  power,  has  ceased.  The 
rider,  with  arm  uplifted  and  stiff,  could  hardly  be  ranked  with 

.  .  This  dead  horseman  rode  on  till  he  had  passed  through 
of  the  13th  Light  Dragoons.     Then  at  last  he  dropped  out  of 

('  Invasion  of  the  Crimea,'  6th  ed.  vol.  v.  p.  222.) 
of  sudden  and  violent  death,  it  is  by  no  means  unusual  to  find 

one  or  more  of  the  limbs,  rigid  and  fixed  in  a  state  of  spas- 
action.  This  is  sometimes  witnessed  in  cases  in  which  persons 
I  full  and  robust  health.  The  body  of  a  suicide  may  be  dis- 
^tched  on  the  floor  of  an  apartment,  with  the  suicidal  weapon 
\ed  in  his  hand.  Razors  and  pistols  are  thus  frequently  found 
I  of  suicides,  whether  recently  dead,  or  whether  they  have  been 
time  before  they  were  discovered  :  and  these  instruments  may 
or  held  under  circumstances  which  would  appear  impossible, 
freight,  were  it  not  well  ascertained  that  the  spasm  which  often 
e  moment  of  death  may  be  retained  for  a  considerable  period, 
gentleman  was  found  dead  in  a  chair  in  his  bed-room  ;  he  had 
f  some  hours  before  his  body  was  discovered.  A  discharged 
till  held  firmly  in  his  right  hand,  and  there  was  also  a  loaded 
ed  in  his  left.  Instances  are  frequently  occurring,  in  which 
nives  require  to  be  removed  even  with  some  force,  from  the 
ose  who  have  destroyed  themselves.  In  such  cases,  the  con- 
fer, impressed  by  the  last  fatal  act  of  volition,  persists  until 
gidity  has  supervened. 

e  observes,  that,  although  in  many  cases  the  arms,  at  the 
death,  fall  in  a  collapsed  state  by  the  sides  of  the  body,  there 
as  others  in  which  their  situation  may  throw  some  light  on  the 
death.  In  one  case  of  suicide  by  a*  pistol-shot,  he  found  on 
e  apartment,  the  right  arm  and  hand  of  the  deceased  turned 
3  side  of  the  head,  against  which  the  pistol  had  been  fired.  A 
ad  died  from  the  effects  of  carbonic  acid  gas  given  out  by  a  lime- 
»und  with  the  left  arm  raised  and  supporting  his  head,  the  right 
m  the  abdomen ;  the  whole  figure  being  that  of  a  person  quietly 
ese  facts  deserve  to  be  borne  in  mind,  for  questions  relating  to 
mexpectedly  on  trials  for  murder.  Although  apparently  trivial, 
n  some  instances  become  the  turning-points  of  the  guilt  or 
f  a  person  charged  with  murder. 

ase  of  Lord  William  Bussell^  who  was  murdered  by  Courvoisiet 
was  observed  that  one  hand  of  the  deceased  firmly  grasped  the 
3  bed,  as  if  in  a  struggle  against  an  assassin.  The  force  here 
3  muscles  during  life  bad  persisted  after  death :  it  had  passed 
bas  been  termed,  for  want  of  a  better  designation,  'cadaveric 
1  in  this  state  the  contracted  hand  had  be<k>me  rigid.     This 
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pofiition  of  tlie  hand  of  deceased  furnished,  among  other  cirenmsiaiieQi, 
some  evidence  against  the  presumption  of  snioide.  In  drowning,  it  k  by 
no  means  nnasual  to  find,  when  the  dead  hodies  are  taken  from  water  tooa 
after  the  accident,  that  pieces  of  rope,  an  oar,  grass  similar  to  that  grow* 
ing  on  the  hanks,  or  weeds  like  those  g^wing  at  the  bottom  of  a  canal  or 
river,  are  firmly  grasped  in  the  hands.  This  is  one  of  the  strongoit 
proofs  which  we  have  that  the  individual  has  gone  into  the  water  Hviii|[. 
Part  of  a  dress  may  be  thus  found  grasped  in  the  hand,  and  serve  to 
idenfcif  J  a  person  accused  of  murder. 

In  general,  when  the  dead  bodies  of  the  recently  drowned  are  taksa 
from  water,  the  limbs  are  found  relaxed ;  but  this  depends  on  the  time  il 
which  they  are  removed.  Convulsions  sometimes  precede  death  by  asphyziii 
but  the  efEects  of  these  on  the  body  are  generally  lost  when  the  person  dam. 
Rigidity  of  the  muscles  takes  place  after  death  in  water,  perhaps  more 
rapidly  than  in  air.  If  the  water  is  intensely  cold,  and  the  person  kM 
struggled  violently,  the  last  struggles  of  life  may  be  indicated  by  the 
contorted  state  of  the  limbs  persisting  through  rigidity.  A  young  maSi 
while  skating,  fell  through  the  ice  of  a  pond  about  seven  yards  deep.  Thii 
was  in  Feb.,  1847.  He  was  not  totally  immersed,  for  he  kept  his  head  and 
shoulders  out  of  the  water  above  the  ice,  with  his  arms  resting  upon  it; 
and  as  the  ice  gave  way  under  his  weight  he  sprang  to  a  fresh  portioa 
Before  assistance  could  be  rendered,  he  sank.  The  body  was  recovered 
the  next  day ;  it  was  found  at  the  bottom  of  the  pond,  beneath  the  hole 
in  the  ice.  The  arms  of  the  deceased  were  stiff,  and  still  retained  the  poai* 
tion  in  which  he  had  rested  upon  the  ice :  his  legs  were  quite  extended,  and 
the  muscles  on  the  fore  part  of  the  thigh  were  very  much  contracted,  ai  if 
they  had  been  powerfully  exerted  in  keeping  him  erect  while  he  was  hanging 
on  the  ice.  There  was  no  appearance  of  his  having  attempted  to  breathe 
after  he  had  gone  below  the  water.  His  countenance  was  quite  natural,  and 
there  was  no  water  or  froth  in  his  mouth ;  the  external  appearances  resembled 
those  which  are  seen  in  a  body  immersed  after  death  from  some  o&n&r 
cause.  There  was  no  internal  inspection.  Beardslcy*s  opinion  was  tliat 
the  water,  being  about  32°  F.,  the  man  was  in  reality  killed  by  oold,  or 
frozen ;  and  there  is  no  doubt  that,  if  this  did  not  operate  as  the  direel 
cause  of  death,  it  materially  accelerated  it.  This  case  is  of  interest  in 
reference  to  the  fact  of  the  bodies  of  persons  who  have  been  drowned  attfaa 
same  time  by  a  common  accident  being  frequently  found  clasped  in  eadi 
other's  arms.  A  contracted  state  of  the  mnscles  at  the  time  of  deaUi  maj 
pass  into  perfect  rigidity  by  the  effect  of  cold  water ;  and  thus  the  attitnde 
or  the  last  act  of  life  of  the  individual,  may  be  preserved. 

In  the  case  of  The  Queen  v.  Qeorge  (Hereford  Lent  Ass.,  1847),  a  woman 
was  indicted  for  the  murder  of  her  infant  child  by  drowning  it.  Wheo 
taken  from  the  water  (in  the  month  of  Dec),  about  nine  days  after  the 
supposed  murder,  there  were  no  marks  of  external  violence.  The  ami 
and  legs  were  contracted,  and  the  hands  closed.  On  inspection,  the  vessdl 
of  the  brain  were  congested,  the  lungs  were  collapsed,  and  there  was  fwi' 
naceous  food  in  the  stomach,  partially  digested.  The  state  of  the  windpipe^ 
and  the  presence  or  absence  of  mucous  froth,  are  not  referred  to.  It  will 
be  seen  from  this  description,  that  there  was  no  appearance  to  indicate 
death  from  drowning  with  any  certainty ;  and  the  medical  witness  admitted 
that  but  for  the  discovery  of  the  body  in  water,  a  suspicion  of  death  froo 
drowning  would  not  have  been  entertained.  From  the  state  of  the  braia 
death  might  have  been  caused  by  convulsions.  The  defence  was,  that  iht 
child  had  probably  died  of  convulsions,  and  that,  in  order  to  dispose  of  thi 
body,  the  prisoner  had  stripped  it  of  its  clothes,  and  thrown  it  into  tiM 
water  after  death.    The  medical  evidence  failed  to  show  that  the  chik 
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bd  died  from  drowning,  and  the  prisoner  was  acquitted.  The  rigid  and 
eontraoted  state  of  the  child's  limbs  appears  to  have  created  a  d^colty 
k  the  defence.  The  clothes  of  the  child  were  neither  oat  nor  torn,  and 
the  witness  considered,  that  had  the  limbs  been  so  contracted  as  thej  were 
when  the  body  was  found,  these  could  not  have  been  removed  without 
entting  or  tearing.  The  medical  question  therefore  was,  whether  the  state 
of  the  child's  limbs  did  not  prove  that  it  had  been  put  into  the  water 
while  living.  As  the  usual  appearances  of  death  from  asphyxia  were 
entirely  wanting,  it  is  proper  to  consider  whether  there  may  not  be  some 
explanation  of  the  facts  consistently  with  death  before  immersion.  The 
tdmission  made  by  the  witness  in  cross-examination,  appears  to  supply  all 
thii  is  necessary  for  this  explanation.  If  the  child  had  died  of  convulsions, 
if  the  clothes  were  then  removed,  and  the  body  thrown  in  immediately, 
the  sadden  effect  of  the  cold  water  might  have  occasioned  the  contraction 
)f  the  limbe ;  or  the  child  may  not  have  been  really,  but  only  apparently 
iesd,  when  the  mother  stripped  it  and  placed  it  in  the  water.  If  some 
ime  had  elapsed  before  immersion,  so  that  the  body  had  become  cold,  then 
he  limbs  would  have  been  found  either  relaxed,  or  stiffened  in  a  straight 
wsition.  The  persistence  of  this  contracted  state  for  so  many  days  may  be 
zpUdned  by  the  immersion  having  taken  place  at  the  coldest  season  of  the 

BIT. 

The  dead  body  may  be  found  with  some  article  grasped  in  the  hand. 
See  case,  *Ann.  d'Hyg.,'  1829,  1,  464.)  It  may  be  the  hair  of  the 
lecessed  or  the  prisoner's  hair  torn  off  in  the  struggle  for  life ;  and  on 
his  point  an  important  question  of  identity  may  be  easily  raised.  {Reg,  v. 
SSwcm,  Bodmin  Sum.  Ass.,  1845.)  In  a  case  which  was  tried  some  years 
BDce,  a  man  was  charged  with  the  murder  of  a  woman  with  whom  he 
Johabited.  The  body  of  the  deceased  was  found  lying  dead  in  the  house, 
vith  such  injuries  about  the  head,  as  to  render  it  certain  that  she  must 
Uve  been  murdered.  In  her  right  hand  was  found  a  considerable  quan* 
titj  of  brown  hair,  and  in  the  other  hand  some  grey  hair,  grasped  evidently 
i&  the  straggle  for  life.  On  the  morning  following  the  murder,  the  prisoner 
vent  to  a  hairdresser's  in  the  town,  and  desired  to  have  his  hair  and  whiskers 
tti  This  man  observed  that  the  hair  and  whiskers  had  been  recently  cut, 
iftd  evidently  by  some  one  unaccustomed  to  hair  cutting.  There  was  a 
fifference  between  the  hair  of  the  whiskers  and  that  of  the  head,  the  former 
Wing  turned  grey.  The  hairdresser  was  of  opinion,  that  the  hair  found 
in  the  hands  of  the  deceased,  was  of  the  same  colour  and  kind  as  the  hair 
of  the  prisoner.  This,  with  other  corroborating  circumstances,  led  to  his 
oonriction.  In  a  case  which  occurred  to  Marc,  a  woman  was  found 
Mnninated  in  her  house,  and  when  the  body  was  discovered,  a  small  snuff- 
k)z  was  still  held  firmly  in  one  hand.  This  proved  that  the  murder  must 
hiTe  taken  place  very  suddenly,  and  without  any  resistance  on  the  part  of 
tile  deceased.  ( *  Ann.  d'Hyg.,'  1829,  1,  465.)  Great  light  is  often  thrown 
vpon  a  question  of  suicide  or  murder  by  attention  being  paid  to  these 
Bnnnte  points  connected  with  a  dead  body.  It  has  been  elsewhere  stated 
(p'  65)  that  a  weapon  may  be  found  grasped  in  the  hand  of  a  person  who 
his  destroyed  himself;  and  when  a  weapon  is  thus  found,  the  fact  is 
iinmgly  confirmatory  of  suicide.  It  does  not  seem  possible  that  a  murderer 
«mld  simulate  this  condition  after  destroying  the  deceased.  The  hand  of 
ft  dead  person,  while  still  warm  and  pliant,  could  not  be  made  to  grasp  a 
V6tpon  in  the  same  way  as  that  hand  which  had  firmly  held  it  by  powerful 
Btiscular  contraction  at  the  last  moment  of  life.  At  any  rate,  the  attempt 
^  produce  this  appearance  has  signally  failed.  At  the  trial  of  a  nian 
Huned  SavUle,  in  1844,  it  came  out  in  evidence,  that  the  deceased,  his  wife, 
rat  found  dead,  with  her  throat  severely  out,  and  there  was  a  razor. 
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not  grasped,  bnt  lying  loosely  in  ber  band.  There  was  no  blood  npon  tlie 
hand  which  held  the  razor,  and  this,  together  with  the  fact  of  its  being 
loose,  rendered  it  probable  that  the  weapon  had  been  placed  there  by  some 
person,  after  the  throat  of  the  deceased  had  been  cnt. 

The  case  of  the  woman  Gardner  {Reg,  ▼.  Gardner ^  C.  C.  C,  Oct.,  1862) 
was  marked  by  a  similar  incident     The  woman  had  died  from  several 
wonnds  in  the  throat  which   conld   not  have  been  self-inflicted,  and  » 
common  table-knife  was  foand  loosely  lying  in  her  right  hand,  with  the 
back  of  the  blade  towards  the  palm  of  the  hand,  and  the  weapon  in  the 
direction  of  the  length  of  the  body.      According  to  the  evidence  of  the 
medical  witnesses,  the  principal  wonnd  in  the  throat  was  of  snch  a  nature 
that  it  conld  not  have  been  inflicted  with  the  right  hand.     This  at  onoe 
proved  that  there  had  been  mnrderons  interference.     On  these  occasions 
it  may  be   saggested   that  a   weapon,  althongh   grasped   by   an  alleged 
snicide  to  inflict  the  death-wonnd,  may  either  drop  from  the  hand  or  be 
fonnd  loosely  in  it,  as  a  resnlt  of  the  relaxation  of  the  mascles  in  death. 
This  mnst  be  admitted ;   hence  the  mere  fact  of  a  weapon  being  found 
loose,  shonld  not  be  taken  as  evidence  of  mnrder,  nnless  other  circom^ 
stances — snch  as  the  natnre  of  the  wonnd,  the  freedom  of  the  hand  from 
blood,  the  position  of  the  body,  &c. — concur  to  prove  that  the  act  was  not 
one  of  snicide.     Kussmanl  asserts  that  the   fact  of  a  weapon,  whether  a 
razor,  knife,  or  pistol,  being  fonnd  firmly  grasped,  shonld  not  be  taken  as 
any  proof  of  snicide ;  because  if  this  position  be  given  to  the  fingers  when 
in  the  stage  of  relaxation,  they  will  in  that  pf  rigidity,  embrace  the  article 
so  closely,  that  it  will  be  difficult  to  disengage  it.     He  gives  this  as  a  mere 
surmise,  and  not  as  being  based  on  any  experiment.   That  it  should  present 
itself  as  a  serious  objection  in  practice,  we  must  infer  that  assassins  are 
fully  aware  of  the  forensic  necessity  of  causing  the  hand  of  the  victim  to 
grasp  the  weapon  with  the  greatest  firmness,  and  that  they  can  remain  bj 
the  corpse  thus  holding  the  hand  clenched,  until  the  fingers  have  stiffened 
with  sufficient  firmness  to  retain  it.     Assuming  this  improbable  state  of 
things,  other  circumstances,  as  in  Gardner's  case,  may  show  that  the  weapon 
after  all  has  been  placed  in  the  wrong  hand,  or  that  the  blood-marks  on  it 
and  on  the  hand,  have  no  correspondence.      The  difficulty  of  thus  en- 
deavouring to  imitate  an  act  of   suicide,  when  the  facts  are  properij 
observed  and  compared  will  be  apparent  from  the  following  case  (fia^* 
▼.  Hey  wood,  Liverpool  Ass.,  1855).     The  deceased  in  this  case,  a  female, 
was  found  dead  in  bed  with  her  throat  cut.     The  medical  evidence  showed 
that  the  wound  was  six  inches  from  right  to  left,  extending  across  the 
throat  to  a  point  under  the  left  ear:  the  upper  portion  of  the  wind]}ipe 
was  severed,  and  the  jngular  vein,  as  well  as  the  muscular  branches  of  the 
carotid  artery,  were  divided.     The  medical  witnesses  considered  that  the 
wound  in  the  throat  had  not  been  inflicted  by  herself.    It  was  such  a  wonnd 
as  a  left'hATxded  person  would  have  inflicted,  and  the  hand  inflicting  it,  is 
well  as  the  weapon,  conld  not  have  escaped  being  marked  with  blood.    It 
appears  that  when  the  body  was  found,  there  was  a  razor  in  the  right  band, 
not  tightly  held.     The  arms  were  folded  across  the  chest,  the  right  hand 
resting  on  the  left,  the  back  of  the  razor  being  towards  the  person  of 
deceased.     There  was  no  blood  on  the  hands,  arms,  or  chest,  and  only  one 
smMl  spot  on  the  razor.    There  was  blood  on  the  underside  of  a  pillow,  and 
a  corresponding  stain  on  the  bolster,  showing  that  this  must  have  been 
turned  over,  and  the  head  placed  on  the  clean  side  after  the  infliction  of 
the  wound.     All  the  circumstances  concurred  in  showing,  that  an  attempt 
had  been  made  to  simulate  an  act  of  suicide,   while  the  facts  were  only 
consistent  with  homicide.    The  prisoner  was  connected  with  the  act  by  tbe 
moral  as  well  as  circumstantial  evidence,  and  he  was  convicted  and  executed. 
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yeither  dnriDg  nor  after  tHe  cessation  of  rigidity  conld  this  spasmodic  con- 
dition of  the  mnscles  of  the  hand  be  simulated ;  in  no  case  is  it  possible  to 
give  an  appearance  of  grasping,  similar  to  that  which  is  occasionally  found 
after  death  as  a  result  of  cadaveric  spasm  and  rigidity.  ' 

The  discovery  of  a  weapon  thus  held  in  a  dead  hand  has  been  assumed 
to  fnmish  evidence  of  murder.  In  1835,  a  medical  man  at  Bordeaux 
was  called  to  examine  the  body  of  a  gentleman  supposed  to  have  been 
murdered.  Upon  entering  the  apartment,  which  had  been  left  undisturbed, 
he  foand  the  deceased  perfectly  dead,  sitting  in  an  arm-chair  by  the  side 
of  the  bed,  the  left  elbow  resting  upon  a  bolster.  His  right  hand,  which 
held  a  recently-discharged  pistol,  rested  upon  the  middle  of  the  right 
thigh,  the  greater  part  of  the  barrel  projecting  over  the  inner  surface  of 
the  thigh,  so  that  the  slightest  motion  of  the  part  would  apparently  have 
iieen  sufficient  to  cause  it  to  fall  on  the  floor.  The  bullet,  which  could  not 
)e  foand,  had  fractured  and  traversed  the  left  parietal  bone,  after  having 
om  off  nearly  the  whole  of  the  face.  The  clothes  of  the  deceased  were 
itarated  with  blood ;  a  large  quantity  had  also  drained  through  the  seat 
if  the  chair,  and  had  formed  a  considerable  clot  on  the  floor.  The  tempera- 
are  of  the  body  indicated  that  the  deceased  had  not  been  dead  above  two 
toars ;  and  it  was  at  about  that  time  that  the  discharge  of  a  pistol  had 
een  heard  by  some  of  the  neighbours.  The  other  facts  ascertained 
dative  to  the  case  were  that  the  deceased,  who  was  about  sixty  years  of 
ge,  had  never  shown  any  disposition  to  destroy  himself ;  and  there  was  no 
loral  circumstance  which  seemed  likely  to  have  acted  as  an  exciting  cause, 
ccept  perhaps  the  loss  of  a  law-suit  by  a  favourite  sister,  which,  however, 
18  deemed  scarcely  sufficient  to  explain  the  event.  He  had  a  son,  who 
red  in  the  house  with  him,  and  slept  in  the  same  room.  They  were  both 
issipated  in  their  habits.  On  the  morning  of  the  event,  after  breakfast, 
le  son  (according  to  his  own  statement)  threw  himself  on  his  bed,  which 
IB  by  the  side  of  that  of  his  father ;  he  fell  asleep,  and  knew  nothing  of 
le  circumstance  until  he  was  aroused  out  of  his  sleep  by  the  discharge  of 
pistol.  The  son  was  accused  of  having  destroyed  his  father,  and  of 
aring  placed  the  pistol  in  the  hand  of  his  parent  after  death,  in  order 
)  lead  to  the  supposition  of  suicide.  The  circumstance  seemed  so  much 
le  more  probable  to  the  police  officers  and  those  who  were  present  at  the 
ndii^  of  the  body,  since,  when  the  hand  with  the  pistol  was  carefully 
anied  to  the  position  in  which  the  weapon  must  have  been  held  by  the 
ieoeased  in  order  to  have  committed  the  fatal  act  himself,  and  the  hand 
fu  afterwards  allowed  to  fall  by  its  own  weight,  the  pistol  each  time  fell 
R>m  the  hand  to  the  floor.  Besides,  on  the  moral  side  of  the  question,  it 
rsa  shown  that  the  son  would  be  benefited  by  the  death  of  the  father. 

The  medical  examiner  having  duly  reflected  on  the  position  in  which 
lie  deceased  was  discovered,  satisfactorily  accounted  for  the  hand  retain- 
og  the  pistol  after  death  by  the  contractile  state  of  the  muscles,  from 
he  effect  of  volition  at  the  moment  of  death  being  sufficiently  strong  to 
irerent  the  weapon  from  falling.  The  experiments  performed  with  the 
>^  and  pistol  subsequently  were  very  properly  stated  to  be  unsatis- 
ictory;  since,  when  this  contracted  state  of  the  muscles  has  been  once 
Ittiroyed  by  much  handling,  it  could  not  be  restored.  The  specious 
vgument  thus  founded  upon  a  popular  error  was,  by  the  tact  of  the 
Qedical  witness,  satisfactorily  refuted.  The  reporter  of  the  case  candidly 
onfesses  that,  owing  to  his  having  been  misled  by  popular  prejudice,  he  was 
•t  first  almost  inclined  to  believe  that  the  son  had  been  guilty  of  parricide ; 
nd  probably  if  a  hasty  and  careless  examination  had  been  made,  or  if  the 
ody  had  been  officiously  interfered  with,  previously  to  its  being  seen  by 
medical  man,  the  son  might  have  been  committed  for  trial  on  a  charge 
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of  murder.  So  soon  as  this  apparentiy  pliTncal  proof  of  Iiis  gwli  hid 
been  explained  awaj,  it  was  then  seen  that  all  the  other  ciTcnmstaoeei 
rebatted  the  presumption  of  homicide.  The  disooverj  of  a  weapon  so  heUl, 
may  be  considered  as  one  of  the  best  possible  proofs  of  suioideu 

The  postures  in  which  the  bodies  of  persons  fonnd  dead  from  anj  caoia 
are  discovered  may,  in  numerous  cases,  be  brought  forward  to  support  s 
charge  of  murder,  or,  at  least,  of  criminal  intenerence ;  but  great  caie  ii 
always  required  in  the  application  of  medical  principles  to  the  elucidatioii 
of  these  cases,  as  well  as  a  good  general  acquaintance  with  the  yarioiu 
phenomena  immediately  preceding  and  following  death. 

As  the  body  becomes  rig^d  in  the  position  in  which  it  happens  to  be 
on  cooling,  and  assumes  exactly  the  attitude  of  the  person  at  the  time  of 
death,  careful  observation  may,  in  some  instances,  show  whether,  in  a  cmo 
of  violent  death,  it  was  or  was  not  interfered  with  before  rigidity  iotk 
place.  A  question  of  this  kind  arose  in  the  following  case.  The  decessed 
was  found  lying  dead  in  the  room  where  the  murder  had  been  perpetrated; 
there  were  marks  of  blood  in  various  places,  and  the  body  had  evidently 
been  removed  from  the  spot  where  it  had  fallen :  it  had  been  laid  ooi 
The  clothes  had  been  tucked  round  it,  and  a  piece  of  black  cloth  had  beea 
placed  over  the  face.  A  question  arose  as  to  whether  the  body  had  beea 
thus  removed  before  or  after  rigidity  occurred  P  As  it  was  fonnd  eveolf 
laid  out,  the  probability  was,  that  it  had  been  removed  while  the  limb 
were  pliant ;  and  they  had  then  become  rigid  in  this  position.  If  a  body 
be  removed  during  the  state  of  rigidity,  it  may  be  in  some  instances  ii- 
dicated  by  the  position  of  the  still  rigrid  limbs  not  being  adapted  to  the 
surface  on  which  the  body  is  found  lying.  It  has  been  already  stated  tbl 
the  first  effect  of  death,  in  the  absence  of  cadaveric  spasm,  is  relaxation  d 
the  muscles;  the  body  then  disposes  itself  according  to  the  surface  on 
which  it  happens  to  be  lying ;  the  arms  or  legs  may  be  more  or  less  fixed 
or  contorted,  and  become  rigid  in  the  position  which  they  assumed  bf 
g^vitation  at  the  time  of  death.  The  lower  jaw,  if  left  to  itself,  dropi 
and  becomes  rigid  in  this  position.  When  a  body  is  found  rigid,  with  the 
members  evenly  extended,  and  the  jaws  closed,  this  is,  caleris  panbtn 
strongly  indicative  of  interference  while  there  was  warmth  and  pliancy  is 
the  limbs.  When,  on  the  other  hand,  the  body  is  fonnd  rigid  and  donUed 
up,  with  the  limbs  more  or  less  twisted  lying  on  an  even  surface  like  a  bed, 
the  probability  is,  according  to  circumstances,  that  the  body  has  bett 
moved  from  the  spot  in  which  the  person  had  died,  and  in  which  rigiditj 
had  supervened.  In  saicidal  hanging,  the  body,  and  especially  the  ex- 
tremities, are  now  and  then  found  twisted  in  a  singfular  manner  arosnd 
articles  of  furniture.  In  such  cases,  the  general  muscular  convulsion,  et 
the  moment  of  death,  will  physiologically  explain,  what  to  uninfonned 
persons  may  appear  physically  incompatible  with  the  deceased  haviBg 
destroyed  himself. 

The  following  case  will  serve  as  an  illustration  of  the  occasional  xts* 
portance  of  these  inquiries.  In  June,  1865,  Robert  Beid  was  tried  befoie 
the  High  Court  of  Justiciary,  at  Edinburgh,  for  the  murder  of  his  wife^ 
Among  the  medical  circumstances  which  gave  rise  to  conflicting  opinioee 
was  one  which  referred  to  the  postare  in  which  the  body  of  the  deoesaed 
was  found,  at  half-past  two  o'clock,  on  the  day  of  the  supposed  murder. 
It  was  thus  described  by  the  witnesses.  *  She  (deceased)  was  sitting  on 
the  floor  by  the  side  of  the  bed,  nearly  naked,  with  a  portion  of  the  bed- 
clothes  wrapt  around  the  lower  part  of  her  body;  the  head  erect,  bot 
inclined  a  Httle  backwards  and  to  one  side,  the  face  being  towards  the  bed. 
The  left  aarm  hong  down  by  her  sidci  with  the  back  of  the  hand  on  the 
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vand,  tlie  right  arm  resting  by  the  elbow  on  the  bed,  and  maintained  in 
e  npright  position  without  any  farther  support,  as  if  she  had  been  in  the 
t  of  patting  it  to  her  face.  The  legs  were  crossed  under  the  trunk,  the 
t  being  less  protruded  than  the  right.' 

This  extraordinary  posture  was  presumed  by  all  who  saw  it  and  by  the 
dical  witnesses  for  the  prosecution,  to  be  sach  that  the  deceased  could 
t  have  assamed  it  herself  in  the  act  of  dying ;  and  this  was  rendered  still 
I  probable  when  it  was  considered  that  the  cervical  vertebrsa  were  frac* 
ed,  and  one  of  them  was  displaced,  so  that  she  had  probably  died  a 
lent  and  very  sudden  death.  The  attitude  appeared  to  be  also  quite 
)concilable  with  the  supposition  of  death  from  accident  or  suicide.  The 
)f  question  seems  to  have  been,  whether,  admitting  that  the  prisoner 

actually  placed  his  wife  in  this  posture,  the  maintenance  of  it  was  to 
ascribed  to  a  convulsive  spasm,  simultaneously  occurring  with  death,  or 
;he  snpervention  of  ordinary  cadaveric  rigidity.  If  the  posture  were 
litted  to  have  been  due  to  caidaveric  rigidity  naturally  supervening,  then 

inference  would  be  that  the  deceased  had  been  dead,  at  least  some 
T8.  The  prisoner  was  proved  to  have  been  at  home  from  nine  until 
>paBt  nine :  the  deceased's  body  was  discovered  at  two,  and  as  the 
loner  had  not  been  at  the  house  between  half -past  nine  and  two,  so  it 
9wed  that,  supposing  him  to  have  been  guilty,  he  must  have  committed 
murder  during  the  half-hour  that  he  was  at  home.  Hence,  cadaveric 
ditj  must  have  come  on  in  four  hours  and  a  half  after  death.  On  the 
er  hand,' it  was  urged,  that  the  attitude  of  the  body,  and  the  singular 
pendicular  position  of  the  right  arm,  were  due  to  a  spasmodic  contract 
1  of  the  muscles  in  a  fit,  at  the  moment  of  death,  persisting  under  the 
m  of  cadaveric  spasm.  The  non-medical  witnesses  stated  that  the  body 
deceased  when  found  was  perfectly  flexible,  and  the  arms  and  legs  so 
int,  that  they  could  be  easily  stretched  down ;  indeed,  the  whole  body 
I  so  yielding  as  to  admit  of  its  being  directly  laid  out  at  length  on  the 
>r.  The  body  was  partially  warm  when  first  found,  but,  as  it  has  been 
eady  observed,  this  is  quite  compatible  with  the  occurrence  of  rigidity, 
riainly,  however,  where  a  body  is  warm  and  the  members  are  easily 
tved  from  tiieir  position,  the  presumption  is  rather  in  favour  of  the  fixed 
iture  being  dae  to  muscular  spasm  than  to  cadaveric  rigidity. 

The  witnesses  for  the  prosecution  considered  that  the  posture  of  the  de- 
ised  was  owing  to  simple  rigidity.  Fletcher  attempted  to  explain  the 
cli  by  supposing  that  the  deceased  had  probably  fallen  in  a  fit  while 
ftting  out  of  bed,  during  the  absence  of  the  prisoner;  admitting  that  tho 
iioiier  might  on  his  entrance,  at  about  nine  o'clock,  have  attempted  to 
ise  the  body,  and  thus  have  given  the  erect  position  to  the  trunk,  while 
e  perpendicular  position  of  the  arm  was  entirely  due  to  spasm.  It  was 
Iged  that  the  woman  had  been  previously  subject  to  slight  paralysis 
id  convulsive  fits,  and  that  the  occurrence  of  a  fit,  under  the  ciroum- 
uices,  was  not  unlikely.  The  position  was  not  such  as  we  might  suppose 
body  to  assume  when  a  person  has  died  under  a  cataleptic  seizure.  On 
e  other  side,  it  was  considered  to  be  improbable  that  the  prisoner  could 
kTe  placed  the  deceased  in  the  attitude  in  which  she  was  discovered, 
Imitting  her  to  have  died  in  any  other  posture — since  at  the  time  he  did 
r  ibe  body  must  have  been  either  rigid  or  not.  If  it  were  rigid,  he  could 
It  easily  have  bent  the  members  from  the  position  which  they  had  already 
timed ;  and  if  it  were  not  rigid,  he  must  have  used  artificial  means  to 
«p  the  members  and  trunk  in  the  extraordinary  position  in  which  they 
srs  found  :  for  it  was  not  likely  that  he  would  have  purposely  held  h^ 
id  Mid  arm  in  such  a  singular  attitude,  until  her  body  had  become  fixed. 
deedyin  ordsr  to  accomplish  this,  he  must  have  waited  until  it  had  become 
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cold,  whereas  it  is  stated  to  have  been  found  with  some  warmth  and  pliancy 
aboat  it.  Besides,  it  would  be  impossible  to  assign  any  roason  for  so 
doing,  since  he  woald  be  ignorant  of  the  medical  difficulty  connected 
with  it. 

The  prisoner  was  discharged  on  a  verdict  of  not  proven,  because  it  wis 
not  satisfactorily  made  out  that  he  had  really  caused  his  wife's  death.  The 
state  in  which  the  deceased  was  found,  created  a  presumption  that  she  had 
died  from  natural  causes  not  long  before  the  discovery  of  her  body  ;  there- 
fore, at  some  time  between  half  past  nine  and  two,  and  while  the  prisoner 
was  absent  from  the  house.  The  account  of  this  case,  as  given  bj 
Fletcher,  was  most  favourable  for  the  prisoner.  He  suggested  many  in* 
genious  explanations  for  circumstances  which  were  certainly  very  stronf^ 
against  the  prisoner.  The  verdict  of  '  not  proven  '  sufficiently  attests  the 
opinion  of  the  jury ;  and  had  the  medical  evidence  respecting  the  cause  of 
death  from  violence  been  a  little  clearer,  there  is  hardly  a  doubt  that  the 
prisoner  would  have  been  convicted. 

Whether  this  was  a  case  of  death  from  natural  causes,  or,  as  alleged, 
from  an  injury  to  the  spinal  marrow,  we  must  regard  the  attitude  in  which 
the  body  was  discovered  as  very  unusual.  There  were  difficulties  in  the 
way  of  an  explanation,  whether  we  suppose  the  prisoner  to  have  interfered 
or  not  with  the  position  of  his  wife's  body.  Had  a  proper  examination 
been  made  by  medical  men  when  it  was  first  discovered  by  the  neighbonrB, 
some  of  these  difficulties  would  not  probably  have  existed.  With  a  fracture 
of  the  dentiform  process,  and  a  dislocation  of  the  first  and  second  vertebra, 
it  is  not  likely,  unless  the  body  had  been  supported  mechanically  by  ^ 
clothes  which  it  is  said  presented  the  appearance  of  having  been  dragged 
off  the  bed  with  it,  that  a  person  so  injured  would  die  in  the  attitude  ifi 
which  the  deceased  was  discovered,  or  that  she  could  have  had  the  power  to 
assume  it  spontaneously  after  such  a  severe  injury  to  the  spinal  colnmn. 
The  probability  is,  that  the  body  would  have  been  found  lying  on  the 
floor. 

A  question  was  raised  upon  this  trial  respecting  the  duration  of  mni- 
cular  spasm  after  death;  and  this  may  become  a  point  upon  which  i 
medical  witness  may  be  required  to  express  an  opinion.  There  is  but  little 
doubt,  from  numerous  collateral  facts,  that  it  may  remain  for  a  coB' 
siderable  time  after  death  and  even  pass  into  cadaveric  rigidity,  f.«.  the 
posture  assumed  by  a  limb  from  spasm  at  the  moment  of  death,  maj  he 
retained  as  the  posture  of  cadaveric  rigidity,  supposing  the  body  not  to 
have  been  disturbed.  An  instance  is  reported,  in  which  a  drowned  bodj, 
after  having  remained  in  water  from  twelve  to  fourt/een  hours,  was  dnwn 
up  with  the  hands  still  grasping  firmly  the  cable  of  a  vessel,  which  tiie 
deceased  had  caught  hold  of  in  the  act  of  drowning.  The  bodies  of  personi 
drowned  in  a  common  accident,  are  found  not  unfrequently  after  twenty- 
four  hours  firmly  locked  together  by  their  arms,  when  taken  out  of 
water,  cold  and  rigid.  In  persons  who  die  under  violent  spasmodic  ooo- 
traction  of  the  muscles,  as  in  cholera  and  tetanus,  whether  from  natoiil 
causes  or  the  effects  of  strychnine,  the  state  of  spasm  is  sometimes  preserved 
after  death  and  passes  into  rigidity. 

The  attitude  in  which  a  dead  body  is  found  rigid,  may  easily  give  riie 
to  an  erroneous  suspicion  of  murder.  The  following  case  has  been  reported 
by  Marc: — The  deceased,  Oourbon,  was  found  dead  in  a  ditch;  his  hetd 
was  bent  upon  his  chest,  and  the  lower  part  of  the  trunk  was  so  curved^ 
that  the  whole  weight  was  borne  by  the  neck.  The  body  was  very  ligi^i 
but  there  were  some  slight  traces  of  warmth  when  it  was  found.  On  inspeC' 
tion  there  were  all  the  appearances  of  apoplexy,  and  the  deceased  was  well 
known  to  have  been  of  dranken  habits.    Notwithstanding  these  facts,  twc 
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K)Q8  were  convicted  of  murder  upon  some  loose  eyidence — ^principallj 
^e  ground  that  the  unnatural  position  in  which  the  deceased's  body 
found  could  only  be  explained  on  the  supposition  of  murderous  inter** 
Qce.  The  accused  were  condemned  to  the  galleys  for  life;  but  after 
jears'  punishment,  a  proper  medical  investigation  of  the  facts  was 
the  first  time  instituted,  and  they  were  discharged.  The  evidence 
)Iished  that  the  deceased  had  died  of  apoplexy ;  and  that  the  body  had 
ned  the  peculiar  position  in  which  it  was  discovered  owing  to  the 
Med  having  fallen  into  the  ditch  in  a  state  of  drunkenness,  by  which 
ras  rendered  helpless  and  incapable  of  extricating  himself.  ('Ann. 
•g.,'  1832,  1,  569.)  While  rigidity  may  sometimes  indicate  murder, 
>me  form  of  violent  death,  by  fixing  the  body  in  a  position  which  it 
I  not  naturally  have  assumed,  and  which  cannot  be  easily  altered  during 
igid  state,  we  must  beware  that  we  do  not  give  an  undue  importance 
is  sign  of  death  as  a  proof  of  violent  usage.  This  caution  is  especially 
ired  in  the  cases  of  drunkards,  for  the  body  of  a  person  who  dies  in  a 
'  drunkenness  may  be  found  contorted  and  disposed  in  a  way  which 
t  be  apparently  incompatible  with  either  accident  or  suicide. 

Muscular  Ibbitabilitt. — In  order  to  determine  the  reality  of  death, 
8  been  proposed  to  test  the  irritability  of  the  muscles  by  the  applica* 
)f  an  electric  current.  If  a  voluntary  muscle,  laid  bare  for  this  pur- 
does  not  contract  under  the  application  of  this  stimulus,  the  inference 
it  the  person  is  dead  ;  but  if  it  should  contract  under  these  circum* 
es,  it  f umisheo  no  proof  that  the  person  is  living,  in  the  ordinary 
ing  of  the  word.     It  has  been  elsewhere  stated  that  the  cardiac  and 

involuntary  muscles,  which  are  readily  affected  by  a  mechanical 
ilus  .soon  after  death,  lose  their  irritability  or  power  of  contraction, 
under  a  galvanic  current,  much  sooner  than  the  voluntary  muscles, 
result  either  of  disease  or  exhaustion,  of  the  action  of  certain  poisons, 

the  effect  of  lightning,  the  irritability  of  the  whole  muscular  system 
be  entirely  destroyed  at  the  time  of  death ;  and  in  these  cases  no 
ilus  excites  muscular  contraction.  Under  these  circumstances  rigidity 
putrefaction  follow  so  rapidly,  that  the  use  of  an  electric  current  for 
;ional  evidence  would  be  superfluous.  On  the  other  hand,  in  certain 
^  as  in  the  body  of  a  decapitated  man  whose  case  is  recorded  by 
en,  the  irritability  of  the  muscles  may  remain  for  twenty-six  hours 
'  death.  In  short,  it  is  now  known,  that  until  cadaveric  rigidity 
ODences  in  the  body,  muscular  irritability  is  retained.  When  this  com- 
ces  it  begins  to  disappear.  Contractility  of  the  muscles  under  the 
ant  would,  therefore,  prove  either  that  the  person  was  living,  or  that 
body  was  in  the  first  stage  of  death.  All  the  muscles  do  not  retain 
irritability  under  the  electric  stimulus  for  the  same  length  of  time,  nor 
bey  all  lose  at  once  their  susceptibility  of  contraction.  The  voluntary 
cles  retain  their  irritability  on  the  average  about  three  hours.  One 
"ee  of  stimulus  may  excite  them,  while  another  may  not.  Living  muscle 
%n  amphichroitic  or  faintly  alkaJine  reaction,  while  dead  muscle  is  acid. 
Dowler  has  shown  by  numerous  experiments  on  the  recently  dead 
ft  that  post-mortem  contractility  may  be  excited  by  slight  blows  on  the 
cles  given  with  the  hand  or  any  weapon,  and  thus  electricity  may  be 
eused  with.  When  the  arm  of  a  recently  dead  person  was  extended 
k  right  angle  with  the  trunk,  a  blow  over  the  biceps  muscle,  not 
cient  to  injure  a  living  person,  caused  the  forearm  to  bend,  carrying 
hand  to  the  chest  repeatedly.  In  fact,  before  rigidity  set  in,  the  arm 
his  corpse,  by  the  mere  effect  of  slight  blows,  performed  supination, 
latioD,  and  flexion  perfectly.    This  effect  of  slight  mechanical  violence 
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18  most  distiDctly  observed  within  half  an  Aour,  bnt  Dowler  bas  seen  H 
manifested  as  late  as  six  or  seven  honrs  after  death.  It  disappears  wbea 
rigidity  sets  in.  ('  Exper.  Researches  on  Post-mortem  Contractilitj/  by 
Bennet  Dewier,  New  York,  1846,  p.  601.) 

It  is  a  carions  fact  that  the  blood  has  no  appreciable  influence  npoi 
the  post-mortem  contractility  of  the  muscles,  for  when  the  limb  was  sevml 
from  the  tmnk,  and   drained  of  its  blood,  its  action  was  not  thentf 
diminished*    ('Amer.  Jour.  Med.  Sc.,'  Oct  1846,  pi  440.)    GontractioaiM 
the  result  of  slight  blows  were  observed  in  forty-three  cases.     The  ea^ 
tractions  were  in  many  cases  so  forcible,  as  to  cause  a  heavy  weight  to  It 
lifted  by  the  limb  in  which  they  occurred.     The  integrity  of  the  oofpn 
was  not  necessary ;  they  were  excited  some  hours  after  the  dissectioB  si 
the  body,  and  after  the  limbs  were  severed  from  the  tmnk.     DowlflP 
considers  that  these  muscular  contractions  have  occurred  spontaneooilf 
after  the  death  of  the  body.      Spontaneous  movements  in  a  corpse  haw 
been  seen  after  death  from  cholera,  and  the  same  may  take  place  aftav 
death  from  yellow  fever  and  other  diseases.     Dowler  suggests  that  tht 
changes  in  the  position  of  the  limbs  of  bodies  sometimes  observed  ate 
death,  which  have  given  rise  to  tales  of  premature  interment,  may.lt 
explained  by  the  occurrence  of  spontaneous  post-mortem  contractioa% 
depending  on  the  long  retention  of  muscular  irritabilily  in  a  high  degittt 
Haller  endeavoured  to  lay  down  the  order  of  cessation  of  this  irritability  ia 
different  muscles  after  death.     Many  physiologists  since  his  time  have  aki 
occupied   themselves  with  this  question.      Haller  found  that  it  vanisi; 
according  to  the  kind  of  stimulus  employed:  thus  the  irritability  of  tit' 
heart  was  excited  by  mechanical  agents  for  a  longer  period  than  any  otte' 
part  of  the  muscular  system; — a  circumstance  which  was   supposed  It: 
account  for  the  reports  of  persons  having  been  dissected  alive,  to  ll  i 
found  recorded  in  some  works  on  Medical  Jurisprudence,  an   accideniiL 
puncture  by  the  knife  or  forceps  having  given  rise  to  contractions  of  tfci^ 
organ.     But  to  admit  this  explanation,  we  must  suppose  that  the  body  ml ; 
inspected  within  one  or  two  hours  after  death. 

Nysten  concluded  from  his   observations  that  the  successive  dint* 
pearance  of  muscular  irritability  in  the  bodies  of  decapitated  persons  tots  \ 
place  in  the  following  order: — 1.  The  left  ventricle  of  the  heart.    2.  Til 
stomach  and  intestines.     3.  The  urinary  bladder.     4.  The  right  ventiida 
5.  The  gullet.    6.  The  iris ;  and  7.  The  voluntary  muscles  of  the  body. 

The  power  of  making  the  muscles  contract  under  the  electric  caiTMl  ; 
has  been  found  to  vary  according  to  the  nature  of  the  disease  of  which  ill  : 
individual  died.    When  it  was  such  as  to  exhaust  the  strenfi^h,  the  tiai  - 
was  very  short.     From  experiments  performed  at  La  Charite,  it  appeuil  ^ 
that  in  death  from  peritonitis,  irritability  ceased  in  about  three  honit ;  il  j 
phthisis,  scirrhus,  and  cancer,  in  from  three  to  six  hours;  in  death &W  \ 
profuse  haBmorrhage,  or  from  mortal  lesions  of  the  heart,  in  about  iiiti  ' 
hours ;  in  apoplexy  with  paralysis,  in  twelve  hours ;  and  in  low  fevers  aai  ! 
pneumonia,  the  irritability  disappeared  in  from  ten  to  fifteen  hours.    Bi  '. 
these  experiments,  the  muscles  of  the  trunk  and  limbs   alone  were  ci*  ' 
amined ;  since  it  is  upon  these,  should  the  necessity  ever  occur,  that  a  pnfr 
titioner  must  operate.     Although  the  periods  are  thus  laid  down  in  ^gta9i 
yet  the  results  must  be  regarded  only  in  the  light  of  approximations  to  til 
truth ;  but  the  period  of  three  hours  may  be  accepted  as  the  usual  limii 

We  have  now  to  apply  these  different  data  connected  with  death  sal 
the  changes  in  the  dead  body,  to  the  solution  of  some  medico-legal  quel* 
tions — such  as  the  reality  of  death,  and  the  period  at  which  death  has  taba 
place. 
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TnilREiLiTT  09  DiATH. — ThiB  question,  of  conrse,  can  onlj  be  raised  in 
ihe  period  preceding  the  occurrence  of  putrefaction;  therefore  oar  obserya- 
OoaB  on  this  point  maj  be  restricted  within  a  very  narrow  compass.  The 
qwrn^oEL,  indeed,  might  be  passed  over  altogether  as  nnimportant,  were  it 
ioi  that  many  men  ranking  high  in  the  profession  have  devoted  mnch 
ittmtion  to  the  subject ;  and  have  thought  themselves  justified,  from  their 
iberrations,  in  declaring  that  premature  interment  was  not  unfrequentlj 
tit  means  of  consigning  living  individuals  to  the  tomb.  There  is  some- 
Ung  terrible  in  admitting  the  bare  possibility  of  such  an  event;  and 
henfore  we  ought  not  to  reject  the  supposition,  without  examining  the 
■merons  cases  which  have  been  brought  forward  in  support  of  it.  In  the 
fork  of  Fontenelle  forty'six  cases  are  recorded,  either  of  the  premature 
iimiient  of  the  living,  or  of  apparent  being  mistaken  for  real  death. 
horn  a  careful  examination  of  all  these  cases,  it  appears  that  the  greater 
■aber  of  them  are  derived  from  such  sources  as  to  render  them  perfectly 
ndmissible  as  evidence  of  what  Fontenelle  so  strenuously  endeavoured 
•prove.  He  has  collected  these  cases  from  every  source,  whether  scien- 
iie  or  not,  from  the  time  of  Plutarch  downwards.  This  very  circumstance 
Nrnld  make  reasonable  men  distrust  those  instances  of  supposed  death 
vUeii  are  undoubtedly  authentic,  did  not  the  facts  appear  explicable  on 
ht  most  common  physiological  principles. 

The  fears  which  works  like  that  of  Fontenelle  are  likely  to  excite, 
^Meting  premature  interment,  have  been  kept  up  by  other  French  writers. 
)bp6  maintained  that  there  was  no  certain  sign  of  death  but  putrefac- 
hi ;  and  that  no  body  should  undergo  interment  until  this  process  had 
iMXtte  plainly  manifested.  According  to  him,  a  presumpiion  of  death 
ay  be  deduced  from  a  great  number  of  signs ;  a  prohahility^  from  the 
imbination  of  some  of  the  most  important,  such  as  the  collapse  of  the 
^  and  especially  cadaveric  rigidity;  but  absolute  certainty  can  be 
Aidned  only  by  the  occurrence  of  the  putrefactive  process.  Like  other 
rrorista,  Carre  attacked  each  sign  of  death  individually,  but  he  ignored 
B  £acty  that  a  judgment  in  proper  hands  was  always  formed  from  a  com- 
latkm  of  many  signs  or  conditions ;  and  medical  men  are  not  responsible 
r  the  results,  when  the  decision  of  an  important  question  of  this  kind  is 
fcmsted  to  ignorant  and  uneducated  persons.  A  petition  was,  on  one 
oaaion,  presented  to  the  French  Chamber  of  Deputies,  in  which  the  peti- 
mer  declared  that  he  had  known  six  interments  of  living  persons  to  have 
ksB  place  within  a  period  of  eight  months.  Besting  on  similar  authority, 
iR^  asserted  that  since  1833  there  have  been  forty-six  cases  of  prema- 
rs  biuial.  Among  these,  twenty-one  persons  returned  to  life  at  the  time 
Bj  were  about  to  be  deposited  in  the  earth,  nine  recovered  owing  to  the 
iselioiiate  attentions  of  their  relatives,  four  from  the  accidental  falling 
the  coffins,  two  from  a  feeling  of  suffocation  in  their  coffins,  three  from 
B  panctures  of  pins  in  fastening  the  shrouds,  and  seven  from  unusual 
lay  in  the  funerals ;  and,  it  is  added,  after  this  marvellous  recital,  that 
e  decease  of  all  these  individuals  was  officially  attested.  A  statistical 
lealadon  was  then  made  by  him  from  the  deaths  which  occur  annually  in 
nris,  of  the  average  number  of  persons  who  were  likely  to  be  buried 
tve. 

Statements  of  this  kind  can  only  be  received  with  incredulity,  since  no 
ffticalars  by  which  their  accuracy  can  be  tested  are  given.  The  cases 
'  alleged  premature  interment  that  have  yet  been  adduced,  will  not  bear 
dose  examination,  as  they  are  nothing  more  than  the  idle  tales  of 
Borsnt  and  superstitious  persons,  with  the  usual  amount  of  exaggeration. 
I  this  country  we  have  no  official  attestation  of  death  by  specially 
pointed  persons;    but  if  the  acoonnt  given  by  Carr^  be  true,  we 
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have  no  reason  io  regret  the  absence  of  this  system ;  since  it  is  tlonbi 
whether,  under  the  practice  of  the  ancient  searchers  of  London  in  \ 
worst  days  of  the  plagpie,  when  bodies  were  indiscriminately  thrown  ii 
large  pits  soon  after  death,  greater  negligence  could  have  been  she 
than  that  which  is  here  alleged  to  have  occurred  on  the  part  of  the  Frei 
officials  in  modem  times. 

About,  in  his  popular  novel  *  A  New  Lease  of  Life,*  has  given  an  am 
ing  description  of  the  popular  ideas  as  to  the  possibilities  of  resuscitat 
of  a  presumed  corpse.  Cases  have  undoubtedly  presented  themselves 
which  persoDS  labouring  under  concussion,  syncope,  catalepsy,  hysteria, 
lifelessness  from  exhaustion,  have  been  pronounced  dead  by  bystand< 
merely  becaase  there  happened  to  be  inanimation,  coldness  of  the  surfs 
and  no  outward  signs  of  respiration  or  circalation.  If  the  decision  of  ' 
question  of  life  or  death  was  always  left  to  such  persons,  and  interme 
were  to  follow  in  a  few  hours  upon  their  dictation,  there  is  no  doi 
living  bodies  would  be  exposed  to  the  risk  of  premature  burial.  ] 
this  can  rarely  happen  in  any  civilized  country  of  Europe,  and  tl 
only  as  the  result  of  gross  and  culpable  neglect.  In  France  the  ] 
ordains  that  every  death  must  be  veri6ed  by  a  medical  officer ;  and  i' 
no  interment  shall  take  place  until  after  the  lapse  of  twenty-four  ho 
from  the  time  of  death.  This  rule,  it  is  said,  applies  only  to  Paris  t 
some  of  the  chief  cities  of  France.  No  post-mortem  examination  should 
made,  and  no  interment  take  place,  until  after  a  certificate  of  death  1 
been  issued  by  the  proper  medical  officer.  A  similar  law  prevails  in  Na{ 
and  in  Portugal :  but  Fontenelle  states  that  in  the  latter  country,  as  n 
as  in  Spain,  bodies  are  sometimes  interred  within  five  or  six  hours  af 
death.  In  the  Protestant  parts  of  Germany  and  Switzerland,  the  dead 
rarely  buried  until  after  the  lapse  of  three  days,  a  period  being  fixed 
law,  before  which  interment  cannot  take  place.  In  this  country  there 
no  legal  provisions  relative  to  the  period  of  interment ;  but,  except  an< 
severe  and  continuoas  epidemics,  the  dead  are  rarely  buried  until  after 
lapse  of  from  one  to  five  days.  It  would,  no  doubt,  be  a  good  regulat 
if  every  dead  body  were  seen  and  examined  by  a  medical  man  twenty-fi 
hours  after  apparent  death,  and  the  fact  of  death  were  officially  attested 
him  according  to  circumstances.  The  defect  of  the  continental  system 
that  a  medical  opinion  may  be  given  at  any  time  after  the  supposed  deeei 
and  there  may  be  occasionally  great  negligence  in  the  performance  of  t 
duty.  Still  it  is  impossible  to  admit  that,  except  under  the  most  culpa 
neglect,  persons  can  incur  the  risk  of  being  baried  alive,  when  the  b< 
has  been  kept  at  least  twenty-four  hours  from  the  time  of  the  suppo 
decease.  It  is  stated  on  the  authority  of  Salignac-Fenelon,  that  in  a  pei 
of  twenty  years,  during  which  mortuary  houses  have  been  established 
Germany,  no  body  has  ever  been  restored  to  life,  although  during  t 
time  no  fewer  than  46,000  bodies  have  been  deposited  therein.  (*A 
d'Hyg.,' 1870,  2,  317.) 

This  statement  is  fully  confirmed  by  investigations  in  France.  (I 
•  Ann.  d'Hyg.,'  1867,  1,  293.)  The  results  depend  on  the  care  taken 
the  attestation  of  death  by  the  appointed  medical  officers.  The  as 
care  given  to  every  case  of  alleged  death,  would  of  course  be  atten* 
with  similar  resalts,  whether  the  dead  body  is  placed  in  a  mortuary 
not.  When  a  death  has  not  been  properly  attested  by  a  medical  mai 
mistake  may  be  made.  A  case  of  this  kind,  on  which  Devergie 
made  an  elaborate  report  (*Ann.  d'Hyg.,'  1870,  2,  310),  occurred  n 
Morlaix,  in  France.  A  woman  died,  as  it  was  supposed,  from  choh 
She  was  seen  while  ill  by  a  medical  man,  bat  not  after  the  suppo 
death.      She  was  placed  in  a  coffin  in  an  hour,  and  buried  in  sizt< 
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lonrs.  During  the  interment  a  noise  was  heard  in  the  coffin.  Time  was 
nt  in  sending  for  a  medical  man,  and  the  coffin  was  not  opened  until  he 
inived.  The  shrond  was  found  twisted  and  folded  about  the  neck  and 
feet,  as  if  struggles  had  been  made,  and  there  was  a  quantity  of  liquid  on 
1^  which  had  issued  from  the  mouth  and  nostrils  during  efforts  made  to 
hreftlhe.  The  bodj  was  warm  and  not  rigid  ;  there  was  a  general  relaxa- 
tion of  the  mnscles ;  the  hand  was  translucent  to  light,  and  the  pulsations 
of  the  heart  had  not  completely  ceased.  Efforts  were  made  to  resusci- 
lite  the  person,  but  without  success.  These  conditions  are  consistent  with 
loith  from  cholera,  with  the  exception  of  the  last.  If  the  medical  officer 
m  correct  in  his  observation,  this  person  had  reallj  been  buried  alive. 

This  and  other  cases  were  made  the  subject  of  a  petition  to  the  French 
Senate  in  1869,  and  subsequently  remitted  to  Devergie  for  a  report.  He 
anvincingly  proved  that  the  catastrophe  was  owing  to  the  non-observance 
'lithe  law.  There  had  been  no  medical  attestation  of  death.  The  relatives 
?wae  over-anxious  to  bury  the  supposed  corpse,  probably  from  fear  of  con- 
llgion ;  and  not  having  any  place  for  the  deposit  of  the  body,  they  were  in 
Ivte  to  remove  it  from  the  house. 

The  remedy  for  an  evil  of  this  kind  is  not  to  discover  some  certain  sign 
ill  death  to  g^ide  ignorant  persons,  for  it  would  be  always  dangerous  to 
them  a  power  of  judging,  -but  to  enforce  strictly  the  rule  that  no 
shall  be  buried  except  on  a  medical  certificate  of  death  and  its  cause, 
.ries  are  useful  in  poor  districts  for  the  reception  of  bodies  after  verifi- 
of  death,  until  interment  can  take  place ;  but  not  on  the  ground 
there  are  no  means  of  determining  the  reality  of  death  before  putre- 
n  has  taken  place. 
Non-professional  persons  may  readily  mistake  a  state  of  insensibility 
death,  and  in  acting  upon  this  belief,  may  lead  to  the  death  of  a  living 
D.  Gnthrie  mentions  the  case  of  a  man  labouring  under  concussion, 
vUe  on  board  a  vessel.  He  was  supposed  by  his  brother  and  the  captain 
dead  or  dying,  and  without  being  able  to  make  any  movement  to  in- 
tfaat  he  was  alive  and  understood  their  conversation,  he  heard  them 
the  question  whether  his  body  should  be  buried  at  sea  or  carried 
Mto  Rotterdam.  Fortunately  the  latter  alternative  was  adopted.  Druitt 
Hyorti  two  cases  of  a  somewhat  similar  kind.  A  gentleman  who  was 
Ml  severely  affected  with  cholera  in  India,  told  him  that  when  the 
taam  had  gained  the  complete  mastery  over  him,  he  lay  utterly  deprived 
if  speech  and  motion,  whilst  he  could  distinctly  hear  his  attendants,  who 
coBeehed  him.  to  be  insensible,  speculate  on  the  time  of  his  decease,  which 
Aej  jndged  to  be  very  near  at  hand.  He  then,  besides  being  speechless, 
home  blind  and  deaf ;  but  although  thus  cut  off  from  all  communication 
lith  the  external  world,  and,  in  common  language,  insensible,  he  still  re- 
ttned  his  consciousness  and  self-possession,  and  reflected  on  his  apparently 
itofitable  death.  Afterwards  he  lost  all  thought  and  consciousness,  and 
Mmained  thus  on  the  very  threshold  of  death  for  some  hours,  and  then 
Heorered.  The  other  case)was  that  of  a  boy,  set.  6.  He  had  the  small-pox, 
pronounced  dead,  and  his  body  was  put  into  a  coffin.  After  some 
km,  he  became  conscious,  heard  the  voice  of  his  mother,  who  sat  by  the 
Mbi,  and  he  essayed  to  speak ;  but,  as  he  afterwards  said,  he  was  unable 
ti  make  any  movement  or  sound  to  show  that  he  was  alive.  At  last,  how- 
trer,  his  mother's  attention  was  drawn  to  some  apparent  change  in  the 
fcitnreo :  she  watched  him  narrowly,  perceived  the  lips  to  quiver,  and  soon 
k  was  able  faintly  to  articulate  a  wish  for  wine  Q  Ed.  Month.  Jour.,* 
Am  1844,  p.  855).  These  two  cases  have  led  the  reporter  to  believe  in 
iie  poBsibiiity  of  the  hasty  interment  of  the  living  as  dead,  while  the  uu- 
iirtanate  person  is  conscious  of  his  condition,  but  unable  to  communicate 
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his  feelings  to  otliers.     Mistakes  of  this  kind  are  not  likely  to  be  made  if 
medical  men.     In  order  to  avoid  the  possibilitj  of  snch  ocoarrences,  no  ia* 
terment  should  be  allowed  to  take  place  nntil  after  the  lapse  of  twentj^^Mr 
hours,  at  the  least,  from  the  time  of  the  supposed  death ;  and  not  eren  tlMl^ 
except  upon  the  certificate  of  a  medical  practitioner  who  has  examined  ttp 
body.     At  present  the  cause  of  death  is  certified,  and  a  body  cannot  If- 
boned  except  upon  the  certificate  of  the  registrar ;  but  the  meidical  atta; 
dant  has  it  in  his  power  to  give  the  certificate  without  seeing  or  exanuBii^- 
the  body  of  the  deceased  at  that  period  after  death  which  is  neooooaiyiit 
the  clear  development  of  the  signs  of  dissolution.     Hence,  nnle8B»  M  jl- 
commonly  happens,  the  interment  be  delayed  hy  the  relatives  for  twnnlf, 
four  hours  at  the  least,  there  might  be  a  risk  of  prematurely  consignnf  a 
living  person  to  the  grave. 

During  the  prevalence  of  epidemic  disease,  as  in  cholera  times,  a  pi^ 
vision  was  made,  that  interments  should  not  be  delayed  beyond  twenty-lov 
hours,  when  death  had  taken  place  from  the  disease.  There  is  no  doubt  tM-, 
many  bodies  were  interred  during  the  raging  of  the  epidemic  within  eig||k 
or  ten  hoars  after  apparent  death.  One  instance  was  communicated  to  ih| 
author  where  the  body  was  wrapped  in  a  pitched  cloth  and  buried  witka 
six  hours  after  the  signs  of  life  had  ceased.  This  is  assuredly  a  most  aotf 
demnable  practice,  especially  in  cases  in  which  the  deceased  has  not  Imi 
attended  by  a  medical  practitioner.  Under  no  circumstances  should  a  hoif 
be  buried  within  a  shorter  period  than  twenty-four  hours,  when  death  hk^ 
taken  place  from  chronic  disease,  or  without  any  obvious  and  satisfMloR 
cause.  No  mischief  is  likely  to  result  to  the  living  by  the  adoption  of  sn 
a  practice ;  while  it  would  effectually  guard  against  premature  interoMil! 
among  the  lower  classes  of  society.  In  assigning  twenty-four  houn^  tUl 
is  to  be  taken  as  an  average  period ;  there  are  cases  in  which  the  mol- 
striking  phenomena  of  death,  such  as  coldness  and  rigidity,  may  miniW. 
themselves  within  a  much  shorter  time  than  this,  and  in  snch  cases  a  mediat- 
opinion  may  be  given  without  any  difficulty.  No  coroner's  inquest  shodl 
be  held  upon  a  body  until  twenty-four  hours  after  death.  In  one  iiuiudi 
an  inquest  was  held  on  a  body  half  an  hour  only  after  the  Afftantk 
cessation  of  life. 

If  we  allow  a  proper  interval  to  elapse  after  the  supposed  death,  ilM 
can  be  no  difficulty  in  solving  the  question,  whether  a  person  is  really  dmi 
even  before  any  of  those  changes,  which  arise  from  putrefaction,  hm 
manifested  themselves.  The  circumstances  on  which  we  may  rely  as  fB^ 
nishing  conclusive  evidence  of  death,  are  the  following : — I.  The  abnooi 
of  circulation  and  respiration  for  at  least  an  hour^  the  stethoscope  bebg 
employed  if  necessary ;  2.  The  gradual  cooling  of  the  body,  the  trunk  it* 
maining  warm  while  the  members  are  cold;  and  3.  As  the  body  cools, iki 
gradual  supervention  of  a  rigid  state  of  the  muscles,  successively  attaekiflg 
the  limbs  and  trunk,  and  ultimately  spreading  through  the  whole  mnsevltf 
system. 

When  these  conditions  are  observed,  the  proof  of  death  is  conclinifB; 
it  is  unnecessary  to  wait  for  any  sign  of  putrefaction.  These  changes  m 
as  certainly  the  forerunners  of  putrefaction  as  the  process  of  putrefactioi 
is  itself  the  forerunner  of  the  entire  destruction  of  the  body.  It  mayte 
safely  said  that  there  has  not  been  a  single  instance  of  resuscitation  afltf  : 
rigidity  had  once  commenced  in  a  body.  During  the  ragpng  of  epidemiflii  ] 
if  additional  evidence  be  required  for  early  burial,  it  might  be  obtained  If  | 
exposing  a  superficial  muscle  to  the  electric  stimulus.  H  the  filxes  do  not  | 
contract,  death  is  certain.  If  they  do,  this  is  no  proof  that  the  person  at  ' 
be  restored  to  active  life ;  but  further  time  may  be  allowed  before  the  bod^ 
is  committed  to  the  grave. 
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>Ilowiiig  case  death  was  onlj  apparent,  bnt  the  fact  created  no 
In  Dec.,  1830,  Ancelon  was  called  to  see  a  woman,  »t.  34,  and 
ed  on  his  arrival  that  she  had  been  dead  for  more  than  half* 
)n  examination,  no  signs  of  respiration  conld  be  detected,  the 

not  be  felt,  the  skin  was  livid,  the  belly  soft  and  flaccid,  and 
id  legs  were  cold.  It  appeared  that  the  woman  had  suffered 
le  homorrhag^  up  to  the  time  of  her  supposed  death.  He 
e  contents  of  the  uterus,  and  at  this  time  a  bubble  of  air  was 

escape  from  the  mouth  of  the  woman.  On  clearing  the  uterus, 
e  were  gradually  manifested  by  the  woman.  The  respiration, 
't  first  bj  air-bubbles,  which  succeeded  one  another  on  the  lips, 
med;   the  circulation  was  also  re-established.      She  did  not 

intelligence  for  three  days.    ('  Month.  Jour.  Med.  Sci.,'  Oct., 

*Amer.  Jour.  Med.  Sci.,'  Jan.,  1855,  p.  268.)  This  woman 
tad,  but  in  a  prolonged  syncope  from  excessive  hemorrhage, 
n  was  not  resorted  to,  or  the  sounds  of  the  heart  might  probably 
leard,  although  the  pulse  could  not  be  felt, 
w  remarkable  cases  of  an  authentic  character  the  process  of 
1  has  been  considerably  retarded,  and  coldness  and  rigidity  have 
(ted  themselves  in  the  ordinary  course.  Such  cases  of  apparent 
d  necessarily  give  rise  to  doubt ;  the  phenomena  observed  were 
nring  to  the  presence  of  some  traces  of  molecular  life  persisting 
'  after  active  life  had  entirely  ceased.  One  of  the  most  singular 
les  was  reported  in  Hufeland's  *'  Journal  of  Practical  Medicine.' 
ig  man,  who  was  a  patient  in  the  hospital  of  Paderbom  in 
ed,  as  it  was  supposed,  under  symptoms  of  phthisis,  but  not  of 
ked  character.  He  had  recently  recovered  from  an  attack  of 
»  cause  of  death  appears  to  have  been  obscure,  and  after,  as  it 
ed,  he  had  expired,  his  eyes  were  suddenly  opened,  and  the 
thought  they  detected  for  some  minutes  an  irregular  beating  of 
Some  wounds  and  cauterizations  were  made  on  the  body  without 
im,  and  on  the  third  and  fourth  days  these,  it  is  said,  had  passed 
\  of  suppuration.  On  the  fifth  day  his  right  hand  turned  back  and 
tn  the  fifth  to  the  ninth  day  a  clammy  perspiration  was  perceived 
kin,  and  some  vesicles  containing  serum  were  formed  on  the  skin 
£.  During  this  time  there  was  no  appearance  of  respiration  or 
,  and  the  limbs,  although  cold,  were  pliant  and  flexible.  The 
as  furrowed  with  vertical  wrinkles,  and  the  countenance  had  an 

not  usually  observed  in  a  dead  body.  On  the  eighteenth  day 
ssented  their  usual  red  colour,  and  although  the  body  was  lying 
\  time  in  a  warm  room,  there  was  no  disagreeable  odour  and  no 
ecchymosis.  On  the  twentieth  day,  the  signs  of  putrefaction 
le  apparent,  leaving  then  no  doubt  of  the  reality  of  death.     As 

this  case  was  published  in  a  medical  journal  of  repute,  although 

are  imperfectly  given,  it  may  possibly  be  considered  authentic, 
fhe  conclusion  to  which  it  leads  has  already  been  anticipated. 
Euy  signs  of  death,  «.e.  slow  cooling  and  progressive  rigidity, 
ohserved.     Further,  when  the  body  was  exposed  to  conditions 

to  putrefaction,  the  changes  indicative  of  this  process  are  stated 
e  been  manifested  for  a  period  of  twenty  days.  Such  a  case  was 
exceptional,  and  was  thus  treated  by  the  hospital  officials.  The 
leither  inspected  nor  buried,  but  simply  watched  until  death  was 
fcin  by  the  actual  occurrence  of  putrefaction.  Had  this  patient 
>  the  hands  of  ignorant  nurses  or  attendants  instead  of  profes- 
i,  it  is  probable  that  the  body  might  have  been  consigned  to  the 
wo  or  three  days.     Although,  as  the  event  sobseqnently  proved. 
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this  wonld  not  have  f  nmisbed  another  instance  of  the  premature  interment 
of  a  liying  person,  jet  the  proper  course  in  all  doubtful  cases  is  to  wiit 
until  that  doubt  has  been  satisfactorilj  resolved  bj  the  appearance  of  the 
obvious  signs  of  decomposition. 

A  case  of  a  somewhat  similar  nature  occurred  at'Deptford  in  1844.  A 
youth  died  suddenly,  and,  in  consequence  of  the  body  showing  no  signs  of 
decomposition  after  several  days,  it  was  believed  by  the  friends  that  ik» 
deceased  was  in  a  trance.  The  body  was  seen  by  several  medical  men,  ni 
they,  in  spite  of  some  unnsaal  phenomena,  came  to  the  conclusion  that  te 
youth  was  really  dead.  Some  days  after  death  the  features  acquired  s 
natural  character,  and  there  was  no  change  indicative  of  commencni|^ 
putrefaction.  The  body  retained  its  general  appearance  for  twenty-eigbi 
days ;  but  several  medical  men  who  saw  it  at  this  period  agreed  that  de- 
composition had  begun.  It  was  not  until  thirty-five  days  after  death  thai 
the  friends  would  allow  an  inspection  to  be  made,  and  it  was  then  fonnd 
that  deceased  had  died  from  an  attack  of  congestive  apoplexy.  It  wu  ^ 
observed  at  the  inspection  that,  in  spite  of  the  long  period  which  had 
elapsed  since  death,  and  the  exposure  of  the  body  to  a  warm  temperatore^ 
putrefaction  had  made  but  little  progress.  In  Oct.,  1849,  a  youth  died 
at  Bristol,  from  an  attack  of  malignant  cholera,  in  about  fourteen  hoon. 
After  the  lapse  of  forty-eight  hours,  it  is  stated  that  the  warmth  of  tin 
body  was  perceptibly  retained,  and  there  was  no  appearance  of  decom- 
position. Some  days  afterwards,  however,  the  process  manifested  itself  m 
usual. 

DecUh-trance, — The  slow  access  of  putrefaction  in  certain  cases  is  i 
doubt  the  basis  of  the  Wallachian  superstition,  described  by  Mayo  nndtf 
the  name  of  Vampirism.  When  dead  lx>dies  were  disinterred  and  hd 
apparently  undergone  but  little  change,  it  was  believed  that  they  wu 
transformed  into  vampires,  and  that  they  had  been  nourished  and  pr^ 
served  by  sucking  the  blood  of  the  living.  As  a  mere  effect  of  panic,  tb 
prevalence  of  this  popular  belief  led  to  numerous  deaths :  those  who  didi 
were  hastily  buried :  the  bodies  of  suspected  persons  were  disinterred,  vol 
if  found  undecomposed  they  were  either  staked  or  burnt.  Mayo,  in  Ifli 
*  Letters  on  the  Truths  contained  in  Popular  Superstitions,'  has  shown  At 
absurdity  of  this  superstition. 

It  may  be  occasionally  difficult  to  form  an  opinion  of  the  realify  rf  ^ 
death  in  cases  of  recent  drowning  or  hanging.     Coldness  and  stiffness  of  -'i 
the  body  in  the  drowned  should  not  prevent  the  application  of  meant  te 
the  restoration  of  life.     One  or  two  hours  may  elapse  before  signs  of  aSH  4 
mation  appear,  and  in  one  instance  a  drowned  person  was  not  restored nsd  j 
the  means  of  resuscitation  had  been  applied  for  eight  hours  and  a  hiU*  ^ 
There  is  reason  to  believe  that  some  persons  removed  from  water  in  aatili  j 
of  apparent  death  are  consigned  to  actual  death,  owing  to  want  of  timely  ij 
application  of  the  means,  and  a  want  of  perseverance  in  the  treatment  .^ 
The  continued  coldness  of  the  body,  and  the  absence  of  any  evidences  d  ^ 
success  after  a  few  trials,  are  commonly  taken  as  sure  signs  that  the  penoi  ^ 
is  really  dead.     There  appears,  however,  to  be  in  some  cases  a  lingeriag  ;; 
vitality  about  the  body.     In  an  attempt  to  resuscitate  a  drowned  penoa  - 
who  had  been  five  minutes  below  the  water,  and  was  speedily  treated  afltf 
removal,  it  was  observed  that  the  face  which  had  been  pale  became  suddeotf 
livid,  and  underwent  a  remarkable  change  of  expression.   This  appeaiano^  . 
however,  was  only  momentary ;  continued  efforts  failed  to  restore  life.    !■  1 
this  form  of  asphyxia,  as  well  as  in  hanging  and  suffocation,  some  cantioB 
is  required  in  pronouncing  that  a  person  is  really  dead,  since  it  at  oooe 
discourages  the  efforts  of  those  whp  are  employing  means  for  re8uscitatio&* 
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L£  the  body  has  been  for  half  an  hour  or  longer  nnder  water — if  it  has  been 
Eoond  hang^g  or  in  a  suffocating  mediam  and  is  cold  and  rigid — there  can 
be  no  hope  of  resuscitation. 

In  new-bom  children  it  is  sometimes  difficult  to  say  whether  life  has 
or  has  not  ceased.  Brachet  has  succeeded  in  restoring  children,  in  whom 
the  heart's  action  had  been  suspended  from  fifteen  to  twenty  minutes. 
Respiration  and  circulation  are  carried  on  in  such  a  tranquil  manner  in  an 
^ipuently  lifeless  body,  that  except  by  the  presence  of  some  degree  of 
warmth,  and  the  absence  of  rigidity,  the  child  might  be  pronounced  dead. 
GMessFe  elsewhere  recorded  in  which  children  have  survived  birth  for  six, 
ind  even  for  twenty-four  hours,  in  this  state  of  passive  life.  After  death 
BO  tir  was  found  in  the  lungs.    (See  Infanticide.) 


CHAPTER  5. 

imSBXCE  OF  THE  TIME  OF  DEATH  FBOM  THE  STATE  OF  THE  BODY  BEFORE  PUTRK- 
FACTION — PBIORITT  OF  DEATH — PRESUMPTIONS  OF  SUICIDE  OR  MURDER — OF 
SOrSVIVOBSHIP — STAGES  OP  CHANGE  AFTER  DEATH  —  CADAVERIC  LIVIDITY — 
SUGILLATION — ECCHTMOSIS. 

The  changes  which  take  place  in  a  dead  body  before  the  commencement  of 
patrefaction,  if  accurately  observed,  may  sometimes  enable  a  medical 
witness  to  form  an  opinion  of  the  time  at  which  the  deceased  died.  The 
dead  body  of  a  person  may  be  found  in  a  house  with  marks  of  murderous 
nolence  upon  it ;  the  crime  may  have  been  so  recently  perpetrated,  that 
tiie  body  still  retains  the  warmth  and  pliancy  observed  in  the  recently  dead, 
or  it  may  be  found  in  a  cold  and  rigid  state.  A  person  charged  with  the 
Kinder  may  be  able  to  prove  that  he  had  not  been  in  the  house  for  many 
kniis,  or  days ;  or  evidence  may  be  adduced  to  show  that  he  was  there  at 
a  time  which  would  correspond  to  the  condition  of  the  body  when  found. 
la  cases  of  sudden  death  from  violence  or  suspected  poisoning,  a  medical 
nan,  by  observing  the  state  of  the  body,  may  frequently  form  a  judgment 
of  the  time  at  which  death  occurred,  and,  therefore,  of  the  period  at  which 
poison  was  taken  by  deceased,  or  violence  was  inflicted  on  the  body. 

In  the  following  case  of  murder  and  suicide,  the  murderer  was  clearly 
pointed  out  by  the  difference  in  the  condition  of  the  two  dead  bodies  when 
thcT  were  first  discovered.  In  1836,  a  man  and  his  wife  were  found  dead 
is  bedy  and  their  bodies  were  covered  with  blood  from  wounds  inflicted 
on  both.  In  the  case  of  the  woman  there  was  a  deep  incision  in  the 
tboat,  besides  a  wound  under  the  chin,  and  another  on  the  side  of  the 
kad.  The  man's  throat  was  also  severely  cut;  the  razor  with  which  the 
wounds  had  been  inflicted  was  found  on  the  bed,  within  a  short  distance  of 
liis  right  hand,  as  if,  in  the  last  act  of  life,  he  had  endeavoured  to  throw 
tiie  weapon  from  him,  but  had  failed  in  the  attempt.  The  body  of  the 
woman  was  cold  and  rigid,  that  of  the  man  was  warm.  The  nature  and 
direetion  of  the  wounds,  and  the  marks  of  violence  on  the  woman's  person, 
were  such  as  to  render  it  probable  that  she  had  not  committed  suicide, 
ud  the  condition  of  her  body  showed  that  she  had  been  dead  many  hours. 
On  the  other  hand,  the  wound  in  the  man's  throat  was  such  that  he  could 
Bot  have  long  survived  its  infliction ;  and  as  his  body,  when  found,  was 
warm  and  pliant,  it  was  a  reasonable  inference  that  the  wife  had  died  first, 
sad  from  wounds  inflicted  by  her  husband,  as  no  other  person  had  access 
to  the  house.     If  the  body  of  the  wife  had  been  found  warm,  while  that  of 
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tlio  liasbaiid  was  cold  and  rigid,  the  inference  of  his  having  been  tier 
niarderer  (the  woand  in  her  throat  being  of  a  nature  to  prodace  instant  or 
very  speedy  death)  coald  not  have  been  sustained.  In  forming  a  judgment 
of  priority  of  death  in  snch  cases,  the  sufficiency  of  the  wound  to  produce 
instant  or  rapid  death  must  always  be  taken  into  consideration.  A  penon 
may  inflict  on  another  a  slight  wound,  which  may  prove  fatal  by  hsamor- 
rhage  only  after  some  hours,  while  he  may  afterwards  inflict  upon  himself 
a  wound  which  would  instantly  destroy  life.  In  such  a  case  the  body  of  ft 
murderer  would  be  found  cold,  while  that  of  the  victim,  by  reason  of  the 
death  being  more  recent,  would  be  warm.  In  the  case  of  a  woman  who 
was  found  dead  in  her  apartment  with  her  throat  cut,  in  1847,  it  vn 
ascertained  that,  when  first  discovered,  the  body  was  so  warm  as  to  le&dor 
it  highly  probable  that  the  crime  must  have  been  committed  within  an  hour. 
This  observation  tended  to  prove  the  innocence  of  a  person  who  was  sni- 
pected  of  the  murder,  because  it  was  known  that  he  had  been  absent  from 
the  house  for  at  least  five  hours. 

In  the  following  case,  which  is  a  type  of  many,  the  theory  of  suicide 
was  sustained,  and  that  of  homicide  completely  rebutted,  by  a  medics! 
inference  from  the  condition  of  the  body.  In  1830  the  Prince  de  CaaUt 
or  Duke  of  Bourhgn^  was  found  dead  in  his  bedroom,  in  the  Chiteau  of 
St.  Leu.  When  discovered,  at  eight  o'clock  in  the  morning,  the  deoeftsed 
was  found,  partly  undressed,  hanging  by  his  cravat  to  one  of  the  window- 
shutters.  The  body  was  cold,  and  the  lower  extremities  were  quite  rigid. 
As  in  asphyxia  from  hanging  the  warmth  of  the  body  ia  usually  pn* 
served  longer  than  under  common  circumstances,  i.e.  from  twdre  to 
fifteen  hours,  before  which  period  rigidity  is  seldom  complete,  the  medicd 
examiners  inferred  that  the  deceased  must  have  died  very  soon  after  lit 
had  retired  to  his  bedroom  on  the  previous  night.  As  this  was  proftl. 
to  have  been  10  p.m.,  it  followed  that  only  ten  hours  had  elapsed — a  shofl 
time  for  cooling  and  rigidity  to  have  taken  place.  It  was  thus  rendend 
probable  that  the  hanging  took  place  soon  after  the  deceased  had  enteiel 
his  bedroom.  It  was  alleged  that  the  duke  had  been  murdered,  and  Ul 
)K>dy  afterwards  suspended  by  his  murderers  to  create  the  snspidon  of 
suicide.  The  condition  of  the  body,  among  other  circumstances,  was,  howeffit 
adverse  to  this  presumption.  From  10  till  12  p.m.  it  was  proved  that  then 
were  numerous  attendants  moving  about  near  to  the  duke's  aparbnoBli* 
These  persons-  must  have  heard  any  unusual  noise,  which  the  duke  woril 
probably  have  made  in  resisting  his  assailants.  But  no  noise  was  heard  in 
the  apartment  at  that  or  any  other  time,  and  the  presumption  of  this  beiag 
an  act  of  homicide  was  therefore  strongly  rebutted.  Had  the  body  bees 
found  warm  and  pliant,  and  the  joints  flexible,  the  inference  would  hsfB 
been  that  the  deceased  had  died  more  recently,  and  therefore  at  a  time 
when  murder  might  have  been  perpetrated  without  attracting  the  obserfft* 
tion  of  his  attendants.  As  it  was,  the  coldness  and  rigidity  of  the  bo^ 
justified  the  medical  opinion  expressed,  and  tended  to  prove  that  this  wai 
really  an  act  of  suicide. 

Criminals  sometimes  unknowingly  furnish  important  evidence  ia 
reference  to  the  condition  of  the  dead  body.  At  the  Lewes  Autmni 
Assizes,  1860,  a  schoolmaster  named  Hopley  was  convicted  of  flogging  i 
pupil  to  death.  There  was  reason  to  believe  that  the  boy  had  died  dniiog 
the  actual  beating.  The  accused  stated  before  the  coroner  that  he  weal 
into  deceased's  bedroom  about  six  o'clock  in  the  morning,  and  fbw 
deceased  dead,  his  body  cold,  and  his  arms  stiffening.  He  sugg^ested  tW 
he  might  have  died  from  natural  causes.  It  was  proved  that  the  prisoitf 
was  heard  in  the  act  of  beating  the  deceased  up  to  half-past  eleven  on  ^ 
previous  night ;  and  as  the  body  was  cold  when  found,  and  rigidity  wai 
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oommeiicing,  there  was  a  Btrong  probability  that  deceased  must  have  been 
dead  at  least  six  or  seven  hours,  and,  therefore,  at  a  time  when  the 
prisoner  was  last  known  to  have  been  with  him.  The  body  was  well  de- 
Teloped.  covered  with  bedclothes,  and  the  temperature  not  at  the  time  low. 

In  the  case  of  Doidge  (Bodmin  Aut.  Ass.,  18G2),  who  wa.s  charged  with 
murder,  medical  evidence  derived  from  the  state  of  the  dead  body  when 
found  tended  materially  to  corroborate  the  circumstantial  evidence  against 
the  prisoner.     The  deceased  was  last  seen  alive  at  10.30  p.m.     He  was 
found,  about  9,d0  the  next  morning,  dead  in  his  house ;  ho  was  lying  on 
his  face  with  his  clothes  on — one  arm  under  the  chest,  and  the  other  by 
his  side.     He  had  received,  on  the  back  of  the  head,  some  severe  blows,^ 
which  must  have  proved  speedily  fatal.     The  body  when  found  was  quite 
oold,  and  the  limbs  were  rigid.     It  was  considered  by  Mr.  Thompson,  who 
saw  the  body,  and  by  the  author,  that  deceased,  under  these  circumstances, 
had  been  dead  from  eight  to  ten  hours.     There  was  no  doubt  tliat  this 
was  an  act  of  murder,  and  that  the  deceased  had  been  killed  while  taking 
off  his  boots  to  go  to  bed.     The  prisoner  was  connected  with  the  act  by  a 
chain  of  circumstances.     He  was  seen  drinking  and  conversing  on  friendly 
terms  with  deceased  at  a  beer-shop  the  evening  before.     The  ]u*Isouer  left 
the  shop  at  a  quarter-past  ten,  and  deceased  at  half-pawt  ten.      They  both 
Uved  near  to  the  shop  and  to  each  other.      A  neighbour  of  deceased's, 
who  was  out  as  late  as  twelve  o'clock,  heard  at  that  time  the  voices  of  two 
persons  in  conversation  in  the  deceased's  kitchen.     One  of  them  lie  rcco^^r- 
nized  as  that  of  the  deceased,  and  the  other  as  the  voice  of  the  jirisoucr, 
with  which  he  was  well  acquainted.     This  witness  heard  the  voices  for  sonio 
minutes,  returned  into  his  house,  and  went  to  l)ed.     He  was  soon  after- 
vmrds  suddenly  awakened  by  a  noise  like  that  of  a  heavy  fall  proceeding 
from  the  deceased's  kitchen,  in  which  the  dead  body  was  afterwards  found. 
His  evidence  was  corroborated  by  that  of  his  wife ;  and  hence  it  is  clear  that 
4lBCoasod  was  alive  for  some  time  after  twelve  o'clock  that  nights     It  was 
further  proved  that,  contrary  to  his  usual  practice,  the  prisoner  did  not 
return  home  to  his  lodging  until  one  o'clock  in  the  morning ;  and  tlieu,  in 
order  to  account  for  his  return  at  so  late  an  hour,  ho  matle  a  Ktatcnient 
which  was  proved  to  be  untrue.     The  coldness  and  rigidity  of  the  bod}-, 
'therefore,  when  discovered  at  9.30  a.m.,  considering  the  season  of  the  year, 
-^nd  the  circumstance  that  deceased  was  in  his  clothes,  were  facts  in 
tlieiiiBelves  quite  consistent  with  the  occurrence  of  death  soon  after  twelve 
o'clock  at  night,  or  about  the  time  when  a  heavy  fall  was  heard  by  the 
'X^eighlxmr.     Other  circumstances,  which  were  proved,  loft  uo  reasonable 
flonbt  of  the  prisoner's  guilt,  and  he  was  convicted. 

Perhaps  no  case  has  brought  the  importance  of  questions  of  this  natiiiv 
%)  prominently  before  the  public  as  that  of  Qardtier,  a  chimney-sweep,  who 
'^n»  tried  and  convicted  of  the  murder  of  his  wife,  at  the  Central  Criminal 
Court,  in  Oct.,  1862.  The  prisoner  lived  with  his  wife  and  another  woniaiL 
named  Humbler.  The  wife  was  found  dead  in  her  bedroom,  with  wounds 
in  her  throat,  at  8  a.m.  Tho  nature  and  direction  of  the  wounds,  the 
position  of  the  body  and  of  the  weapon,  as  well  as  other  cireumstunces, 
Conclusively  proved  that  this  was  an  act  of  murder;  and  as  there  were  no 
persons  in  the  house  at  the  time  of  the  occurrence  excepting  the  woman 
finmbler  (the  servant)  and  the  prisoner  Gardner,  it  followed  that  one  or 
lioth  must  have  been  concerned  in  the  act.  Gardner  accused  the  servant, 
Humbler,  of  having  perpetrated  the  murder  during  his  absence  from  home ; 
hut  as  there  was  no  evidence  against  this  woman,  he  alone  was  subse- 
quently called  upon  to  answer  the  charge.  The  facts,  as  they  bear  upon 
the  question  which  wo  are  now  considering,  are  very  simple.  Sequcini 
yuw  the  body  of  the  deceased,  a  healthy,  well-developed  woman,  a.t.  37, 
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at  8  a.m.  Her  body  was  found  lying  on  a  wooden  floor,  covered  w 
flannel  petticoat  and  a  chemise.  The  upper  limbs  were  cold  and  rigid 
f&ce^  shoulders,  and  chest  were  cold ;  the  neck  was  so  rigidly  fixed  ¥riti 
trunk  that  the  entire  body  was  lifted  up  with  it  when  the  head  and 
were  raised ;  the  thighs  and  legs  were  quite  cold,  but  there  was  no  rig 
in  these  parts.  The  only  warmth  found  about  the  body  was  in  the  1 
part  of  the  abdomen,  and  this  obviously  arose  from  the  contents  o1 
uterus,  the  deceased  being  in  the  seventh  month  of  pr^^nancy. 
opinion  given  by  Sequeira  regarding  the  time  of  death  before  its  < 
^bearing  on  the  guilt  of  the  prisoner  could  have  been  known  was  tha 
deceased  had  been  dead  above  four  hours,  certainly  more  than  three 
that  she  could  not  have  been  dead  so  short  a  time  as  two  or  three  I 
when  he  first  saw  the  body.  This  opinion  was  corroborated  at  the  trii 
another  medical  witness,  Comley,  who  affirmed  that,  considering 
general  coldness  of  the  body,  the  deceased,  when  seen  at  eight  o'clock 
been  dead  above  rather  than  under  four  hours.  There  was  a  severe  w* 
on  the  throat,  involving  the  superior  thyroidal  artery  and  other  vei 
From  this  about  two  pints  of  blood  had  flowed  on  each  side  of  the  nee 
the  floor.  The  larynx  had  been  laid  open  between  the  thyroid  and  cr 
cartilages.  Blood  had  flowed  into  the  windpipe  through  this  aper 
and  had  thus,  by  obstructing  respiration,  produced  death  by  asphyxia. 

Without  going  into  all  those  circumstances  which  tended  to  fix 
crime  beyond  any  reasonable  doubt  upon  the  man  Gkurdner,  it  ma) 
sufficient  to  state  that  the  defence  turned  principally  upon  the  conditic 
the  dead  body  when  found.     It  was  proved  that  from  4  to  8  a.m^  t.0 
about  four  hours,  the  prisoner  was  absent  from  home,  following  his  v 
occupation  as  a  chinmey-sweep.     It  was  contended  by  his  counsel 
within  this  short  period  the  body  might  have  become  cold  and  rigid 
was  found,  and,  therefore,  that  the  murder  had  been  perpetrated  by  i 
one  during  his  absence.     On  this  theory  the  woman  Humbler  alone 
guilty.     The  facts  proved  at  the  trial  were,  however,  considered  by 
jury  to  be  quite  inconsistent  with  the  innocence  of  the  prisoner,  anc 
was  convicted  of  the  crime.    The  subsequent  commutation  of  the  sentt 
to  penal  servitude  for  life  is  a  proof  that  the  authorities  considersd 
he  was  the  principal,  if  not  the  sole  perpetrator  of  this  crime. 

The  opinions  given  by  the  medical  witnesses  at  the  trial,  regarding 
inference  derivable  from  the  state  of  the  dead  body,  were  reasonable,  an 
accordance  with  scientific  observations.  In  assigning  four  hours  im 
almost  entire  cooling  and  commencement  of  rigidity  in  the  dead  body 
woman  suddenly  dying  in  the  prime  of  life,  the  body  not  being  expose 
any  specially  cooling  influences,  it  is  obvious  that  they  could  not  be  chsi 
with  overstating,  but  rather  with  understating,  the  period  of  time  requ' 
Considering  that  death  had  taken  place  by  asphyxia,  if  they  had  assis 
six  or  eight  hours,  it  would  have  been  only  consistent  with  ordinary  eq 
ence.  It  is,  indeed,  more  probable  that  this  time  had  actually  elapsed, 
that  the  woman  had  died  in  from  two  to  four  hours  before  the  male  prisi 
had  left  the  house,  than  that  her  body,  under  the  circumstances  pro 
had  become  cold  and  partially  rigid  in  less  than  four  hours.  In  one  hmu 
cases  observed  by  Wilks  and  the  author,  there  was  not  an  instano 
which  such  rapid  cooling  and  access  of  rigidity  occurred.  In  Grardi 
case,  it  was  supposed  that  the  loss  of  blood  would  account  for  this  fl 
of  the  body  at  so  early  a  period  after  death ;  but,  in  the  first  place, 
deceased  did  not  die  from  hemorrhage,  but  from  suffocation ;  and,  secoi 
a  well-marked  case  elsewhere  related  (page  48),  shows  that  the  loss  of  t 
as  much  blood  in  haemorrhage  proving  suddenly  &tal,  led  to  no  aocelen 
of  cooling  or  rigidity  in  the  dead  body. 
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As  cadavoric  rigidity  had  commenced  in  the  npper  part  of  the  body  of 
deceased  when  it  was  first  discovered,  we  may  take  this  as  a  point  of 
iparison  with  the  actual  observations  of  Nysten  and  Brown- S^qaard. 
ording  to  Nysten,  in  cases  in  which  death  took  place  suddenly  in 
[thy  persons,  either  from  asphyxia  or  as  a  result  of  hsdmorrhage,  cada- 
c  rigidity  did  not  commonly  appear  until  sixteen  or  eighteen  hours 
r  death,  and  sometimes  lasted  six  or  seven  days.    Brown- S^quard 
Bs,  that  in  the  bodies  of  healthy  persons  decapitated  or  asphyxiated, 
iveric  rigidity  did  not  appear  sooner  than  ten  or  twelve  hours  after 
di  (^Proc.  Boy.  Soc.,'  1861,  p.  211).     Considering  these  facts,  and  the 
nmstanoes  under  which  this  body  was  found,  the  assignment  of  a  period 
ix  or  eight  hours  would  have  been  quite  within  the  limits  of  experience 
observation.     The  medical  opinions  given  at  the  trial  were  consistent 
I  oidioary  experience,  and  with  the  other  &cts  proved  in  the  case. 
Phe  case  of  Jessie  McPherswi,  for  the  murder  of  whom  a  woman  named 
Achlan*  was  tried  at  the  Glasgow  Autumn  Circuit,  1862,  furnishes  an 
tional  proof  of  the  correctness  of  these  views  in  reference  to  the  bodies 
eraons  found  dead  from  loss  of  blood.     Macleod  saw  the  body  of 
ttsed  on  the  night  of  July  7th,  when  it  was  first  discovered*     The  mean 
peratme  of  the  air  on  that  day  had  been  50°  F.     '  The  rigor  mortis  was 
ent  in  all  the  articulations,  but  it  was  then  departing.     The  body 
perfectly  cold,  even  on  the  abdomen,  and  at  the  flexures  of  the  joints. 
uie  following  day,  at  10  am.,  the  rigidity  had  gone  from  all  the  joints 
opting  the  Imees  and  ankles.     There  were  no  signs  of  decomposition, 
the  temperature  was  very  cool,  unusually  so  for  the  season.     The  room 
rhich  the  body  had  lain  was  well  ventilated,  but  without  a  draught.     It 
below  the  level  of  the  street,  and  the  body  lay  on  a  wooden  floor, 
was  partially  covered.    Further,  death  had  resulted  from  violence ;  it 
been  attended  with  profuse  haemorrhage,  and  the  victim  was  free 
a  disease,  in  the  prime  of  life  (eet.  35),  and  of  a  thin,  wiry  frame.' 
sleod  considering  that  the  rigor  mortis  commonly  appears  in  from  ten 
rs  to  three  days  after  death,  and  that  in  sudden  death  from  violence  it 
nly  slowly  developed,  thought  it  most  probable  that  forty-eight  hours 
rr  death  (at  the  longest)  would  represent  the  time  when  rigidity  would 
ear.      *  The  more  rapidly  it  is  developed,  the  sooner  it  disappears,  and 
)  ver8&.     The  average  period  of  disappearance  is  from  twenty-four  to 
rtj-«ix  hours.    In  the  case  under  review,  resting  on  the  same  considera- 
DS  as  influenced  the  opinion  formed  of  the  time  of  the  establishment  of 
i  stiffening,  it  was  thought  that  about  thirty  hours  would  probably 
iresent  the  period  of  the  continuance  of  the  rigidity ;  and  by  summing 
se  periods — forty-eight  and  thirty — ^together,  the  conclusion  was  arrived 
hat  about  three  days  had  probably  intervened  since  death  ;  and  it  will  bo 
lembered  that  it  was  afterwards  proved  that  this  was,  as  nearly  as  could  be, 
time  which  had  passed  between  death  and  the  examination  of  the  body.* 
*Patre&ction  appears  on  an  average,  under  a  mean  temperature,  in 
Q  three  to  six  days.    It  is  influenced  by  many  circumstances,  of  which 
heat  and  moisture  of  the  surrounding  atmosphere,  the  obesity  and  age 
die  person,  the  cause  of  death,  the  position  and  coverings  of  the  body, 
the  chief.    In  the  case  of  McPherson  there  was  no  appearance  of 
smposition.    The  cool  atmosphere,  the  thin  body  drained  of  its  blood,  the 
die  age,  and  thin  covering,  all  opposed  its  development'  ('Account  of 
Medical  Evidence  at  the  trial  of  Jessie  McLachlan,'  by  G.  H.  Macleod, 
).  Glasgow,  1862,  p.  8).     This  medical  opinion,  formed  from  the  state 
he  body,  tended  to  confirm  that  part  of  the  prisoner's  story  which 
ted  to  the  time  of  death. 
[hk  these  oGcasions,  unless  we  have  a  due  regard  to  all  the  circumstances 
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of  a  case,  great  errors  may  be  committed*  A  period  for  deatli  maj  be 
assigned  which  is  inconsistent  with  the  proved  facts,  and  thus  giTc 
impunity  to  murderers.  Olliyier  and  Devergie  were  once  required  to 
examine  a  medical  report  by  two  physicians,  in  which  they  stated  that  thej 
had  found  the  deceased,  a  woman,  aged  sixty,  dead  in  her  apartment  from 
strangulation.  When  the  body  was  found  it  was  lying  on  the  floor, 
clothed  in  her  usual  dress  of  cotton  and  flannel,  in  a  state  of  cadaveric 
rigidity,  with  general  lividity  of  the  surface  of  the  skin.  It  was  cold,  witb 
the  exception  of  a  slight  warmth  which  remained  in  the  abdominal  yisceni 
when  the  inspection  was  made.  From  these  data  the  inspectors  cameio 
the  conclusion  that  deceased  had  not  been  dead  more  than  from  fifteen 
to  twenty  hours  before  the  time  at  which  they  saw  the  body.  This  would 
have  fixed  the  date  of  the  murderous  assault  at  1  p.m.  on  March  6di, 
whereas  the  general  evidence  tended  to  show  that  the  crime  must  haie 
been  committed  on  the  night  of  March  4th  or  5th* 

Considering  that  the  deceased  had  died  from  asphyxia,  in  which  mm 
warmth  is  usually  retained,  that  her  body  was  well  clothed,  and  yet  rigid 
and  cold,  with  the  exception  of  a  doubtful  trace  of  warmth  in  the  abdominil 
viscera.  Ollivier  and  Devergie  came  to  the  conclusion  that  she  must  hftn 
been  dead  for  a  longer  period  than  fifteen  or  twenty  hours  ;  and,  without 
defining  the  precise  time,  which,  under  the  circumstances,  was  not  neces- 
sary, they  affirmed  that  there  was  no  medical  ground  on  which  sndift 
restriction  of  the  period  of  death  was  justifiable.     They  contended  thtt 
cadaveric  rigidity,  when  once  established,  might  remain  two,  three,  or  fosr 
days,  according  to  the  season  of  the  year  and  other  circumstances;  ind 
that  when  it  existed,  there  was  no  rule  by  which  it  could  be  determined 
whether  the  body  had  been  in  this  state  for  two  or  three  hours  or  two  or 
three  days  (*  Ann.  d*Hyg.,'  1833, 1,  212).     The  retention  of  warmth  ly  the 
abdominal  viscera  may  be  met  with  after  fifteen  to  twenty  hours,  in  a  modi 
more  marked  degree  than  in  this  case.     In  one  case,  already  referred  t(^ 
tlie  temperature  of  the  viscera  of  the  abdomen,  more  than  seventeen  houi 
ntter  death,  was  found  to  be  76^  F.,  although  no  care  had  been  taken  to 
])reserve  the  warmth  of  the  body. 

These  changes  in  the  dead  body  may  occasionally  have  an  importiat 
application  to  civil  suits.  When  two  persons  are  found  dead  under  similtf 
circumstances,  a  presumption  of  survivorship  might  arise  in  favour  of  (0t, 
by  reason  of  the  condition  of  the  body  showing  a  more  recent  deatL  A 
husband  and  wife,  the  latter  possessing  property  in  her  own  right,  maybe 
found  dead  in  the  same  apartment ;  the  oodj  of  the  husband  may  be  ooU 
and  rigid,  while  that  of  the  wife  may  be  warm  and  pliant.  It  might  9 
this  case  be  presumed  that  the  wife  had  survived  the  husbttnd,  and  the 
heirs  of  the  wife,  if  she  died  intestate,  might  claim  her  property.  On  the 
other  hand,  if  the  body  of  the  wife  was  found  in  a  state  of  decompositioBt 
while  that  of  the  husband  was  either  cooling  or  in  a  state  of  commeDciog 
rigidity,  there  could  be  no  doubt,  medically  speaking,  that  the  presumption 
of  survivorship  lay  with  the  husband,  although  no  human  eye  may  bftie 
witnessed  the  death  of  either.  In  this  case  the  few  hours'  survivonbip 
might  be  held  to  transfer  the  property  of  the  wife  to  the  husband,  or 
through  him  to  the  claimants  on  his  part  In  these  contested  cases  ci 
presumed  survivorship,  the  litigation  between  contending  parties  is  often 
carried  to  an  extreme  degree,  so  that  every  medical  or  scientific  &ct  which 
can  be  made  available,  will  be  brought  out  on  either  side. 

Some  French  medical  jurists  have  attempted  to  give  a  more  definite 
character  to  these  changes  in  the  recently  dead  body,  by  dividing  the 
interval  between  the  permanent  cessation  of  the  heart's  action  and  the 
commencement  of  putrefaction  into  three  stages  or  periods.     In  the  fiist, 
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the  warmth  and  pliancy  of  the  body  and  mnscolar  irritability  remain ;  in 

the  second,  these  conditions  are  lost,  and  the  body  is  cold  and  rigid ;  in  the 

third,  the  body  is  cold  and  pliant,  the  muscles  are  relaxed,  and  the  joints 

aie  flexible,  cadaveric  rigidity  having  entirely  ceased.     A  fourth  period  is 

marked  by  the  access  of  putrefaction,  in  the  appearance  of  ono  or  more 

well-known  signB  indicative  of  chemical  decomposition.     There  can  be  no 

doabt  about  the  existence  of  these  stages,  but  when  we  attempt  to  define 

the  precise  time  at  which  they  commence  and  succeed  each  other,  the 

miiject  is  beset  with  great  difficulty.     Thus,  according  to  Devergie,  the  first 

itige  ranges  over  a  time  which  cannot  be  more  dosely  defined  than  by 

stating  that  the  person  may  have  been  dead  from  a  few  minutes  to  twenty 

honrs.     From  the  difEerenoes  observed  in  different  bodies,  there  would  be 

anne  danger  in  fixing  these  times  too  strictly ;  and  a  medical  jurist  must 

be  prepared  to  find  that  in  a  question  of  muider,  a  counsel  who  defends  a 

prisoner  will  reject  averages,  and  take  for  the  purpose  of  defence,  the 

ioDgest  or  shortest  period  of  time  within  which  the  respective  changes 

have  been  known  to  occur.    In  spite  of  this  objection  to  medical  evidence, 

it  may  be  convenient  to  consider  the  subject  in  reference  to  the  three  stages 

or  periods  proposed  by  Devergie. 

First  Period. — This  is  characterised  by  the  warmth  of  the  body  being  more 

or  less  preserved,  and  by  a  general  or  partial  relaxation  of  the  voluntary 

nmaclea.     In  such  a  caso  as  this,  after  attentively  considering  the  various 

circumstances  special  to  each,  which  may  have  retarded  or  accelerated  the 

cooling  of  the  body,  an  inference  may  be  drawn  that  death  has  taken  place 

fiom  9k  few  mimite$  to  twenty  Iwurs.     These  are  the  extreme  limits,  and  the 

time  will  vary  according  to  the  degree  of  heat  in  the  trunk  and  extremities, 

ind  the  degree  of  rigidity  in  the  muscles,  as  well  as  in  the  parts  of  the 

body  affected,  the  neck  and  the  jaw  commonly  showing  this  condition  first 

and  the  legs  the  last.     It  is  rare  that  the  warmth  of  the  body  is  preserved 

for  80  long  a  time  as  twenty  hours ;  in  general  it  is  sensibly  cold  within  ten 

or  twelve,  but  this  estimate  will  be  more  or  less  affected  by  the  condition 

ol  the  person  who  makes  the  observation.    During  this  period,  the  muscles 

are  susceptible  of  contraction  under  the  galvanic  stimulus,  and  in  the  early 

stage  under  the  stimulus  of  blows. 

Second  Period, — In  this  the  body  is  perfectly  cold  throughout,  and  the 
cadaveric  rigidity  is  well  marked.  The  muscles  are  no  longer  susceptible 
o!  contracting  under  galvanic  or  mechanical  stimuli.  In  such  a  case  death 
nii^^  have  occurred  from  f e»  hours  to  three  days.  It  is  impossible  to  give  a 
more  definite  opinion  than  this,  since  there  are  conditions  which  may 
derelope  rigidity,  and  under  which  a  body  may  become  cold  in  ten  hours 
or  even  in  a  shorter  period.  In  one  instance  already  related,  a  body  was 
foond  cold  and  rigid  nine  hours  after  death.  Again,  there  are,  as  we  have 
leen,  other  conditions  which  may  prevent  the  cooling  of  the  body,  and  delay 
the  oocorrenoe  or  prevent  the  disappearance  of  rigidity  for  so  long  a  period 
SI  three  or  even  four  days  after  death.  The  duration  of  this  stage  from  ten 
hours  to  three  days  includes  the  average  cases.  Here,  again,  in  forming  an 
opinion  we  are  bound  to  regard  the  age,  the  mode  of  death,  and  the  circum- 
ttancoB  under  which  the  body  of  the  deceased  may  have  been  exposed. 

Third  Period. — The  body  is  perfectly  cold ;  the  members  and  trunk  are 
pliant,  and  are  quite  free  from  any  remains  of  cadaveric  rigidity.  As  this 
condition  has  ceased  spontaneously,  the  muscles  no  longer  contract  under 
the  influence  of  the  galvanic  stimulus.  Under  these  circumstances  it  may 
be  assumed  that  the  person  has  been  dead  from  three  to  eight  days.  In  the 
sommer  season,  however,  this  period  is  much  shorter :  it  will  more  com- 
monly be  found  to  be  the  condition  of  bodies  which  have  been  dead  from 
one  to  three  days. 
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Fourth  Period. — This  commences  with  the  access  of  pntrefaction.  It  is 
first  manifested  by  a  slight  blneish-green  discolouration  of  the  skin  of  the 
abdomen,  and  it  gradually  spreads  throughout  the  body  in  the  manner  else- 
where described.  Any  doubt  concerning  the  reality  of  death,  must  cease 
when  the  body  has  reached  this  stage,  at  whatever  period  of  time  it  mty 
manifest  itself.  Devergio  considers  this  state  to  represent  the  condition  <rf 
the  body  from  six  to  twelve  days  after  death,  but  the  fact  is  well  known  tint 
putrefaction  may  manifest  itself  on  the  first  or  second  day,  and  Bomeb'nMs 
as  late  as  the  twelfth  day  after  death.  These  different  periods  are  someidbt 
arbitrarily  selected,  and  they  can  be  looked  upon  only  as  affording  approih 
mative  results.  During  the  heat  of  summer  a  body  may  undergo  in  twen^* 
four  hours  all  those  changes  which  Devergie  assigns  to  a  period  of  mm 
six  to  twelve  days ;  while  in  winter  the  same  changes  may  not  be  oompMi 
in  a  shorter  period  than  fifteen  days.  The  power  of  giving  a  safe  mediosl 
opinion,  must  therefore  depend  on  an  accurate  observation  of  ihe  state  of 
the*dead  body  when  first  seen,  and  a  proper  estimation  of  all  the  canaes  wludl 
influence  or  modify  the  successive  changes.  ^Notwithstanding  the  appaiwft 
want  of  precision  which  medical  evidence  necessarily  presents  in  invest^ 
tions  relative  to  the  period  at  which  a  person  died,  yet  the  cases  abeM^*^ 
related  show  that  approximative  results  are  often  of  great  valne.  Whsi 
founded  on  a  correct  knowledge  of  the  state  of  the  body,  and  when  tiief 
are  corroborated  by  other  circumstances,  they  are  received  in  law  with  tb 
greatest  benefit  to  the  administration  of  justice. 

Cadaveric  Livtdity,  or  Hypostasis.  Ecchymosis, — ^There  are  oertail 
external  changes  which  take  place  in  a  dead  body  before  the  access  of  (V  -] 
during  putrefaction,  to  which  it  is  necessary  that  a  medical  jurist  shonli 
attend.  There  is  what  is  called  cadaveric  lividity,  or  hypostasis^  which  coaH' 
on  during  the  act  of  cooling.  At  a  still  more  advanced  period,  dark  HvU 
spots  or  patches  are  met  with  in  the  skin,  to  which  the  name  of  sugiUaim 
or  post-mortem  ecchymosis  has  been  given.  These  appearances  have  oltoi 
been  mistaken  for  the  effects  of  violence  applied  during  life,  and  serioti 
mistakes  have  thence  arisen.  Innocent  persons  have  been  accused  of  muder 
or  manslaughter,  and  have  been  tried  on  charges  afterwards  proved  to  bi 
groundless.  Christison  refers  to  two  cases,  in  one  of  which  two  penoH 
were  convicted,  and  in  the  other,  three  narrowly  escaped  convictioii,  npoa 
a  mistake  of  this  kind. 

A  man  named  Keir  and  his  mother  were  tried  on  the  Aberdeen  ciroBil^ 
for  the  murder  of  the  father  of  the  man.  This  case  excited  great  inienifc^ 
at  the  time,  and  for  many  years  afterwards.  The  prisoners  were  ooi 
demned,  but  the  only  evidence  of  any  weight  against  them  was  the  appeannfls 
of  a  broad  blue  mark  on  the  fore  part  of  the  neck,  which  the  witnesses  ooa 
pared  to  that  produced  by  strangulation.  There  was,  however,  g^reat  leaaa 
to  believe,  from  their  own  description  of  it,  that  it  was  due  to  natural  chaagei 
taking  place  after  death.  The  other  case  occurred  in  Edinburgh*  Tkm 
men  left  a  publichouse,  intoxicated  and  quarrelling  with  each  other.  Ota  ] 
the  next  morning  one  of  them  was  found  expiring  in  a  wood,  and  he  died 
soon  after  he  was  discovered.  Two  surgeons  deposed,  that  they  found  tl» 
marks  of  numerous  contusions  all  over  the  body ;  and  upon  this  depontuHi, 
the  two  companions  of  the  deceased  were  committed,  and  subsequently  trifll 
for  the  murder.  On  the  trial,  Bell  and  Fyf e  proved  to  the  satisfaction  of 
the  Court,  that  the  apparent  contusions  were  nothing  else  than  the  HfU 
patches,  or  hypostases,  which  sometimes  occur  spontaneously  on  the  dead 
body,  after  many  kinds  of  natural  death*  Of  course,  this  led  to  the  liben* 
tion  of  the  accused  persons. 

These  spontaneous  changes  in  the  dead  body  must,  therefore,  be  attended 
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by  the  surgeon.  They  may  be  considered,  by  dividing  them  into  those 
ich  take  place  before  ptUrefaction,  and  those  which  take  place  afterwards. 
The  first  form,  hypostasis  (before  putrefaction),  is  dependent  on  a  stag- 
ion  of  blood  in  the  capillary  vessels.  So  long  as  there  is  life,  the  capillary 
»datioii  continues.  This  may  be  ascertained  by  puncturing  the  skin  or 
with  a  fine  needle ;  if  the  capillary  circulation  is  going  on,  a  drop  of 
yd  will  escape,  otherwise  not.  When  after  death  the  capillaries  have 
>  their  contractility,  the  blood  appears  to  stagnate  in  them  in  an  irregular 
iner,  producing  lividity.  The  skin  of  the  body,  although  pale  at  the 
e  of  death,  becomes  covered  during  the  act  of  cooling  by  extensive  patches 
i  blneiah  or  slate  colour,  diffusing  themselves  over  the  greater  part  of  the 
ik  and  limbs.  The  colour  is  sometimes  of  a  deep  purple,  often  mottled, 
gaisanXkj  abruptly  terminating  in  the  white  skin.  These  hypostases  are 
flj  aeen  on  the  bodies  of  those  who  have  died  suddenly  in  full  health,  or 
ft  yiolent  death,  as  in  apoplexy,  hanging,  drowning,  suffocation  from 
!Coal  vapour,  and  other  causes.  In  the  latter  case,  it  has  been  found  in 
e  instances  to  be  especially  developed.  It  is  rarely  seen  in  the  bodies  of 
le  who  have  died  from  loss  of  blood ;  the  skin  is  in  these  cases  commonly 
id.  When  the  skin  in  which  the  lividity  is  seated  is  divided,  it  is  seen 
i  the  colour  is  confined  to  the  upper  layer  of  the  true  skin  (cutis),  or  to 
space  between  the  cuticle  and  cutis,  and  never  to  extend  through  the 
er.  There  is  no  sanguineous  effusion,  but  apparently  a  simple  conges- 
L  in  the  minute  capillary  vessels. 

The  nnruffled  state  of  the  cuticle,  the  great  apparent  extent  of  the  dis- 
nrmtion,  the  &u;t  that  it  affects  many  parts  of  the  trunk  and  members,  and 
sn  entirely  envelopes  the  whole  circumference  of  one  or  both  limbs,  are, 
ether  with  its  abrupt  termination,  and  the  absence  of  extra vasated  blood 
^  oellolar  membrane  beneath,  circumstances  sufficient  te  distinguish  it 
la  the  eochymosis  produced  by  violence. 

Sometimes  this  lividity  is  disposed  in  a  peculiar  form  over  the  body.  If 
tout  and  muscular  person  has  died  'suddenly,  and  the  body,  wrapped 
nly  in  a  sheet  is  allowed  te  cool,  the  lividity  may  be  sometimes  disposed 
Qie  form  of  a  number  of  stripes  or  bands  over  the  whole  surface — the 
^estion  of  the  vessels  taking  place  in  the  interstices  of  the  folds,  while 
\  parts  actually  compressed  remain  white.  The  appearance  of  the  body 
Rudi  that  we  can  hardly  divest  our  minds  of  the  idea  that  the  person  must 
re  been  flogged.  The  unbroken  state  of  the  cuticle,  with  the  other 
just  now  mentioned,  are,  however,  sufficient  to  distinguish  this 
from  the  effects  of  violence.  This  kind  of  lividity  is  sometimes 
rmed  vibices.  It  is  often  seen  on  the  backs  of  subjects  that  have  been 
owed  to  cool  either  in  their  clothes  or  on  any  rough  and  uneven  surfaces, 
le  aathor  saw  a  well-marked  case,  in  which  the  suspicion  was  so 
oog  that  violence  had  been  used  to  the  deceased,  that  a  coroner's  inquest 
ik  place.  The  fore  part  of  the  body  was  covered  with  stripes,  which 
n  of  a  red  and  livid  colour :  they  appeared  te  correspond  exactly  to  the 
Ids  of  jft  sheet  drawn  tightly  across  the  chest ;  and  it  was  subsequently 
Bortained  that  the  body  of  the  deceased  had  been  treated  in  this  manner 
on  after  death.  The  blood  was  superficiaUy  diffused,  and  the  cuticle 
BBJiired*  The  circumstance  above  mentioned  at  once  satisfactorily 
ykined  the  cause  of  the  appearance.  These  hypostases  are  commonly 
■I  in  plethoric  persons ;  they  indicate  great  vigour  of  circulation  at  the 
naent  of  death.  But  lividity  in  the  dead  body  may  occasionally  present 
1^  under  a  more  deceptive  form  than  in  either  of  the  instences  just  men- 
iied«  This  is  well  shown  in  the  case  of  a  man  who  died  in  1837,  on  board 
B  Dreadnought  hospital  ship.  The  subject  of  this  case,  set.  33,  died 
idenly  from  disease  of  the  heart.    Just  before  death  the  deceased  had 
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been  auscalated,  and  no  marks  then  existed  on  the  skin.  The  bo 
about  eighteen  hours,  was  examined,  and  then  it  was  found  to  p: 
detached  places,  patches  of  discolouration,  varying  in  size  from  so 
to  several  inches  in  diameter.  Although  closely  simulating  bruises 
of  violence  during  life,  a  slight  examination  showed  that  they  wea 
to  hypostasis,  because  those  parts  of  the  back  and  limbs  which  - 
compressed  by  the  surface  on  which  the  body  of  the  deceased  w 
were  the  only  parts  discoloured.  The  calves  of  the  legs,  the  loins 
back,  which  bore  the  pressure,  were  white.  On  cutting  into  theee 
the  layers  of  the  skin,  as  well  as  the  tissues  beneath,  were  throng! 
dened  by  congested  blood,  and  small  rounded  semi-ooagulated  maa 
out  from  the  cellular  membrane  on  slight  pressure. 

These  characters  somewhat  resembled  those  produced  by  violex 
living  body;  but  there  was  another,  and  an  unexampled  ciroc 
in  which  the  resemblance  to  vital  ecchymosis  existed.  Aion: 
of  the  patches  there  was  a  wide  border,  or  sone,  of  a  pale  stra^ 
with  various  shades  of  green  and  blue,  precisely  similar  to  those  n 
seen  in  the  gradual  disappearance  of  an  ecchymosis  from  the  livi 
By  most  medical  jurists  it  has  been  hitherto  considered  that  the 
colour  are  peculiar  to  vital  ecchymosis,  and  are  never  seen  in  t] 
mosis  produced  after  death.  The  occurrence  of  this  case  shows  v 
caution  general  rules  should  be  framed  for  medico-legal  practice* 
body  of  this  person  been  found  lying  dead  and  exposed  on  a  high 
had  it  been  proved  that  another  man  had  been  seen  quarrelling  "^ 
what  might  have  been  the  opinion  expressed  ?  We  can  scarcely  h 
say,  unfavourable  to  the  accused  person.  This  kind  of  ecchymc 
have  been  distinguished  from  that  of  violence  during  life  onl; 
unruffled  state  of  the  skin,  and  the  slight  effusion  of  blood,  compi 
the  extent  of  discoloured  surface.  It  is  worthy  of  note,  also,  that 
seat  of  hypostasis  was  in  those  parts  which  were  recumbent  or  d( 
The  formation  of  the  coloured  zones  around  some  of  the  patches  c 
was  fully  explained  by  the  fact  of  the  man  having  laboured  undc 
dropsy.  The  serum  e&nsed  in  the  cells,  hero  acted  upon  and  di 
liquid  blood,  as  it  exuded  from  the  vessels  and  diffused  it  around, 
the  same  manner  as  the  serous  exhalation  of  the  cellular  membrai 
the  blood  effused  in  the  living  body. 

A  question,  connected  with  hypostasis,  was  raised  on  the  tria 
(p.  70),  namely : — Whether  this  cadaveric  lividity  always  prece^ 
veric  rigidity  or  not  ?  Rigidity  is  not  in  general  strongly  manif e 
the  body  is  cold  ;  the  lividity  here  described  takes  place  while  th 
cooling  and  the  blood  is  liquid.  The  occurrence  of  rigidity  depen 
time  at  which  muscular  irritability  is  entirely  lost:  but  pos 
discolouration  of  the  skin  is  closely  connected  with  the  presence  o 
in  the  body,  and  with  fluidity  of  the  blood ;  hence  cadaveric  lividi 
to  develope  itself  often  soon  after  death,  and  continues  to  incr< 
the  body  is  cold,  when  its  formation  is  entirely  arrested.  It  a 
consist  simply  in  a  hypostatic  congestion  of  the  capillary  vessc 
produced  by  gravitation  before  the  coagulation  of  the  blood  in 
stage  or  period  after  death.  As  it  has  now  been  clearly  proved  tha 
affects  the  heart  and  coats  of  the  arteries  before  rigidity  of  the  ' 
muscles  manifests  itself,  it  is  highly  probable  that  in  the  conia 
these  tubes,  the  blood  is  forced  at  first  through  the  capillaries 
venous  system,  and  afterwards,  from  want  of  sufficient  power  of  p] 
it  stagnates  unequally  in  these  vessels,  producing  livid  patches  on 
although  the  arteries  are  relaxed  and  become  quite  flaccid,  the  blod 
in  the  minutx)  vessels  in  which  it  has  collected. 
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One  form  of  hypostasis  observed  in  the  dead  body,  is  that  which 
pears  to  proceed  £rom  an  infiltration  of  blood  pigment  into  the  depending 
rte  of  the  body,  and  to  be  a  result  of  incipient  putrefaction.  They  who 
>  mnch  engaged  in  inspections  are  well  aware  that  the  skin  of  the  back, 
wdaUy  that  covering  the  loins  and  buttocks,  often  presents  irregnlar 
oolooiations  resembUng  ecchymosis.  The  skm  of  the  back  of  the  head 
1  nape  of  the  neck  is  a  well-known  seat  of  this  form  of  hypostasis.  On 
tting  into  the  skin  of  any  of  these  parts,  it  is  found  to  be  more  or  less 
oc^nred  throughout,  and  the  fatty  tissue  is  filled  with  a  bloody  serum, 
lioh  readily  escapes.  In  proportion  as  putrefaction  advances,  the  dis- 
oniation  becomes  greater,  passing  from  a  dark  red  to  a  green  colour, 
e  general  characters  of  this  kind  of  hypostasis  are  so  well  marked,  that 
Annot  easily  be  confounded  with  the  ecchymosis  of  violence.  The  parts 
bhe  body  in  which  it  is  known  to  occur,  as  well  as  the  state  of  the  body, 

caxcnmstances  which  distinguish  it  from  all  the  other  forms  described, 
is  variety  of  hypostasis  is  true  hypostasis,  is  also  termed  sugillation  by 
le  medi^  jurists.     (On  the  subject  of  Ecchymosis,  see  '  £m,  d'Hyg/ 
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ITREFACTION. — By  putrefaction,  we  are  to  understand  those  chemical 
anges  which  take  place  spontaneously  in  dead  animal  matter,  during 
lidi  Offfensive  gases  are  evolved.  The  ultimate  efEect  of  these  changes  is, 
ker  a  longer  or  shorter  period,  to  reduce  the  organic  to  the  condition  of 
OTganic  compounds  consisting  chiefly  of  water,  ammonia,  and  carbonic 
id.  It  is  in  the  stage  of  transition  that  noxious  effluvia  are  evolved,  from 
faidi  the  process  derives  its  name.  These  consist  of  compounds  of  nitrogen, 
ilplrar,  carbon,  and  hydrogen. 

This  process  does  not  begin  to  manifest  itself  in  the  dead  body  until 
ter  the  cessation  of  cadaveric  rigidity,  and  generally  about  the  third  day. 
is  then  observed,  if  the  body  has  been  exposed  to  the  atmosphere  in  an 
artment  of  mean  temperature  (60^  F.),  that  the  limbs  and  trunk  become 
pple  and  pliant,  and  yield  a  faint  odour.  The  skin  covering  the  abdomen 
eomes  of  a  pale  green  colour,  which  gradually  deepens.  A  similar  dis- 
loration  slowly  makes  its  appearance  in  the  chest,  between  the  ribs,  in  the 
ee,  the  neck,  the  legs,  and  lastly,  in  the  arms.  The  colour  appears  to 
pend  on  the  decomposition  and  infiltration  of  the  animal  fluids,  especially 
e  blood,  into  the  skin.  In  the  neck  and  limbs  it  is  observed  to  be  more 
liked  in  the  situation  of  the  large  venous  trunks ;  and  sometimes,  indeed, 
e  course  of  the  superficial  veins  is  accurately  traced  out  by  greenish-blue 
'  dark  lines;  these  have  been  mistaken  for  marks  of  violeuce.  This  change 
the  colour  of  the  blood  infiltrated  into  the  tissues  is  probably  owing  to 
e  action  of  ammonia  as  a  result  of  decomposition,  on  the  red  colouring 
ktter.  In  a  more  advanced  state  the  blood  contains  sulphuretted  hydrogen 
well  as  ammonia  in  the  form  of  ammonium  sulphide  and  carbonate. 
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Its  ooloar  is  then  dark  brown,  almost  black,  and  it  efferresces  strongly 
-when  an  acid  is  added  to  it.  Gaseous  products  are  formed,  not  only  in 
the  hollow  organs  of  the  abdomen,  but  beneath  the  skin  generally;  so  thit 
on  making  an  incision,  the  edges  of  the  skin  are  rapidly  forced  apart  or 
everted.  The  pressure  of  this  confined  gas  accounts  for  the  occasional 
escape  of  alimentary  and  feecal  matter  from  the  outlets : — as  also  for  the 
escape  of  blood  some  days  after  death  from  wounds  involying  any  of  the 
large  veins. 

This  post-mortem  hcemorrhage  requires  one  or  two  remarks.  Its  oceai- 
rence  formerly  gave  rise  to  the  most  superstitious  notions,  and  even  in  the 
present  day  an  undue  importance  may  be  attached  to  it  by  a  coroner's  jmy. 
In  order  to  explain  this,  and  some  other  apparently  vital  phenomeM 
connected  with  a  dead  body,  it  will  be  necessary  to  refer  to  tiiose  qm* 
taneous  changes  which  commence  soon  after  death.  When  a  person  Im 
died  suddenly  from  violence  or  convulsive  disease,  it  may  happen  thii 
within  a  short  period  the  whole  of  the  cavities,  including  the  veins,  arteoei; 
and  cellular  tissue  beneath  the  skin,  become  distended  with  gases  derived 
from  putrefaction.  The  gases  collected  in  the  abdomen  push  back  ik  , 
diaphragm,  in  consequence  of  which,  mucus  with  air-bubbles  issue  from  te 
mouth  and  nostrils ;  the  face  is  swollen,  and  the  eyes  are  bright  aod 
prominent,  owing  to  the  blood  having  been  forced  back  to  the  head  aod 
neck,  by  the  distended  state  of  the  abdomen  and  viscera.  For  a  simife 
reason  the  contents  of  the  stomach  are  sometimes  discharged,  escaping  iale 
the  windpipe,  or  flowing  externally  by  the  mouth  and  nostrils.  IW 
which,  however,  more  immediately  concerns  us  at  the  present  time,  is  tis 
development  of  these  gases  within  the  heart  and  large  blood-vessda,  ii 
consequence  of  which  blood  may  be  forced  out  of  a  wound  made  befoit 
death,  long  after  all  the  phenomena  of  life  have  entirely  ceased.  If  ii  ' 
attempt  has  been  made  to  bleed  a  person  immediately  before  death,  witlioai 
success,  and  the  operator  has  neglected  to  secure  the  opening  in  the  veaeel 
it  may  happen  some  hours  after  death,  that  a  large  quantity  of  blood  wil 
escape  by  the  wound — conveying  to  those,  who  are  uninformed  on  tlieA 
matters,  the  idea  that  the  person  had  again  come  to  life,  but  had  died  fnv 
the  bleeding.  An  accident  of  this  kind  gave  rise  to  considerable  disciurai 
on  the  occasion  of  an  inquest  held  at  Oldham,  on  the  body  of  /oA»  Im, 
killed  in  the  Manchester  riots  ;  as  also  in  the  case  of  the  Crown  Prinee  of 
Sweden,  who  waA  supposed  to  have  been  poisoned.  A  similar  flow  of  blood 
may  take  place  from  a  lai^e  incised  wound,  made  recently  before  dfli& 
This  post-mortem  hsBmorrhage  is  Militated  by  pressure,  and  on  this  m 
based  that  ancient  test  of  guilt :  viz.,  tho  touch  of  the  murderer. 

Post-mortem  hsBmorrhf^e  may  take  place  from  wounds  made  after  teth, 
and  quite  irrespective  of  putrefaction.  If  the  blood  is  warm  and  flnidil 
may  ooze  from  an  open  wound  in  the  body  and  partially  coagulate  aftorifti 
escape  (see  '  Observations,'  by  Dr.  Wilks,  p.  64).  The  quantity  wfaiob 
thus  flows  from  a  recently  dead  body  is  not  large,  unless  some  lai^  voini 
are  implicated.  Even  some  hours  after  death,  when  the  body  is  cold, 
bleeding  may  take  place  from  a  post-mortem  wound,  and  might  give  lise 
to  a  suspicion  of  criminal  violence.  In  1871  a  prisoner  hang^  himnV 
in  his  cell  at  Newgate  before  the  door.  A  warder  who  found  him  thni 
suspended  passed  his  arm  through  the  opening  of  the  door  and  cut  the 
ligature.  The  body  fell  forwards  on  the  floor.  It  was  soon  afterwaidi 
dragged  to  the  further  end  of  the  cell.  The  body  was  then  cold  and  be- 
coming rigid.  It  was  found  that  where  the  head  had  rested  there  wtf 
a  small  pool  of  blood  (about  six  or  eight  drachms),  and  the  floor  was 
smeared  along  which  the  head  had  been  dragged.  The  blood  was  of  s 
bright  colour,  but  there  was  no  separation  into  clot  and  serum.    On 


liABKS  BESEMBLING  THE  EFFECTS  OF  VIOLENCE.  91 

One  form  of  hypostasis  observed  in  the  dead  body,  is  that  whicb 
»peaT8  to  proceed  £rom  an  infiltration  of  blood  pigment  into  the  depending 
irts  of  the  body,  and  to  be  a  result  of  incipient  putrefaction.  They  who 
e  mnch  engaged  in  inspections  are  well  aware  that  the  skin  of  the  back, 
pecially  that  covering  the  loins  and  bnttocks,  often  presents  irregular 
looloniations  resembling  ecchymosis.  The  skin  of  the  back  of  the  head 
id  nape  of  the  neck  is  a  well-known  seat  of  this  form  of  hypostasis.  On 
tting  into  the  skin  of  any  of  these  parts,  it  is  found  to  be  more  or  less 
Kolonred  throughont,  and  the  fatty  tissue  is  filled  with  a  bloody  serum, 
Idcli  readily  escapes.  In  proportion  as  putrefaction  advances,  the  dis- 
kmntion  becomes  greater,  passing  from  a  dark  red  to  a  green  colour, 
le  general  characters  of  this  kind  of  hypostasis  are  so  well  marked,  that 
cannot  easily  be  confounded  with  the  ecchymosis  of  violence.  The  parts 
the  body  in  which  it  is  known  to  occur,  as  well  as  the  state  of  the  body, 
I  cnzonmstances  which  distinguish  it  from  all  the  other  forms  described. 
OB  variety  of  hypostasis  is  true  hypostasis,  is  also  termed  sugiUation  by 
ne  medi^  jurists.     (On  the  subject  of  Ecchymosis,  see  '  £in.  d'Hyg/ 
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TKEFACnON — ITS  NATUBE  AKD  PROGBESS — PEODUCTION  OP  OASES — POST-MOBTKM 
HJOfOBBHAOE — PRESSURE  ON  THE  VISCERA — ^NATUBE  OP  THE  OASES  OF  PUTRE- 
FACnON^HANOES  IN  THE  OOLOUB  OF  THE  SKIN  AND  OTHER  ORGANS — 
POTBEFACTION  IN  AIR— CONDITIONS  FOR  THE  PROCESS — CIRCUMSTANCES  WHICH 
KODIFT  rr — INFLUENCE  OF  DISEASE  AND  CERTAIN  POISONS — PUTREPACTIOX 
nr  BODIES  BURIED  IN  GRAVES  —  PRODUCTION  OP  ADIPOCERE  —  ITS  CHEMICAL 
KATUBE. 

ITTBEFACTION. — ^By  pntrefaction,  we  are  to  understand  those  chemical 
isngee  which  take  place  spontaneously  in  dead  animal  matter,  during 
kieh  Offfensive  gases  are  evolved.  The  ultimate  efEect  of  these  changes  is, 
%er  a  longer  or  shorter  period,  to  reduce  the  organic  to  the  condition  of 
lerganic  compounds  consisting  chiefly  of  water,  ammonia,  and  carbonic 
ad.  It  is  in  the  stage  of  transition  that  noxious  effluvia  are  evolved,  from 
rhoA.  the  process  derives  its  name.  These  consist  of  compounds  of  nitrogOD, 
nlphiir,  carbon,  and  hydrogen. 

This  process  does  not  begin  to  manifest  itself  in  the  dead  body  until 
Aer  the  cessation  of  cadaveric  rigidity,  and  generally  about  the  third  day. 
t  is  then  observed,  if  the  body  has  been  exposed  to  the  atmosphere  in  an 
partment  of  mean  temperature  (60^  F.),  that  the  limbs  and  trunk  become 
tpple  and  pliant,  and  yield  a  faint  odour.  The  skin  covering  the  abdomen 
Boomes  of  a  pale  green  colour,  which  gradually  deepens.  A  similar  dis- 
>l(»ation  slowly  makes  its  appearance  in  the  chest,  between  the  ribs,  in  the 
lee,  the  neck,  the  legs,  and  lastly,  in  the  arms.  The  colour  appears  to 
spend  on  the  decomposition  and  infiltration  of  the  animal  fluids,  especially 
le  blood,  into  the  skin.  In  the  neck  and  limbs  it  is  observed  to  be  more 
larked  in  the  situation  of  the  large  venous  trunks ;  and  sometimes,  indeed, 
le  course  of  the  superficial  veins  is  accurately  traced  out  by  greonish-blue 
r  dark  lines;  these  have  been  mistaken  for  marks  of  violence.  This  change 
I  the  colour  of  the  blood  infiltrated  into  the  tissues  is  probably  owing  to 
le  action  of  ammonia  as  a  result  of  decomposition,  on  the  red  colouring 
atter.  In  a  more  advanced  state  the  blood  contains  sulphuretted  hydrogen 
well  as  ammonia  in  the  form  of  ammonium  sulphide  and  carbonate. 
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It  will  generally  be  found  that  the  sulphuretted  hydrogen  is  combined 
with  ammonia,  since  paper  impregnated  with  a  solution  of  sodium  nitvo- 
prnsside  acquires  a  crimson  colour  when  held  in  a  jar  containing  the  deoon* 
posed  viscera.  Other  gases  and  vapours,  of  which  chemistry  can  at  present 
render  no  account,  are  also  present.  On  some  occasions  the  exhaIati(MH 
have  been  of  a  most  offensive  and  nauseous  character,  and  the  tests  baw 
not  indicated  the  presence  of  sulphuretted  hydrogen. 

Lewis  examined  and  reported  on  the  external  condition  and  sppeH^ 
ance  of  22,000  coffins  accumulated  in  the  vaults  of  London  churches.  Hb 
examined  the  state  of  the  contents  of  about  one  hundred  of  these.  Tb 
experiments  were  made  on  the  bodies  of  persons  of  all  ages,  and  on  coffiai 
which  had  been  deposited  from  a  short  period  to  upwards  of  a  century.  Hb 
did  not  find  therein  sulphuretted,  phosphuretted,  or  carburetted  hydrogn, ; 
or  any  compound  of  cyanogen.  The  gases  which  he  uniformly  detected  k 
the  coffins  and  the  vaults  were  nitrogen,  carbonic  acid,  and  atmospherieair 
holding  putrescent  animal  matter  in  suspension.  Ammonia  was  occasioBal^ 
found  in  large  quantities ;  this,  when  present,  overcame  all  other  odosiii 
When  absent,  the  animal  matter  had  a  smell  resembling  that  of  putrid  moii 
cheese.  He  opened  one  leaden  coffin  in  which  the  corpse  had  been  endoal 
for  nearly  a  century ;  the  ammoniacal  gas  which  escaped  from  it  fonMl 
dense  white  fumes  when  brought  into  contact  with  hydnochloric  acid  gpa 
It  was  so  powerful  that  the  head  could  not  remain  near  it  for  more  thaa  i 
few  seconds  at  a  time  ('  Amer.  Jour.  Med.  Sc.,*  Jan.,  1852,  p.  275).  Thf 
same  results  were  noticed  in  reference  to  a  body  which  was  exhumed  ifi^ 
six  months'  interment.  When  the  coffin  lid  was  removed  by  the  side  of  A| 
grave  a  large  quantity  of  foetid  ammonia  escaped.  On  throwing  into  ftp 
coffin  some  chloride  of  lime,  dense  white  clouds  of  ammonium  chloride  wa 
evolved  from  the  interior  of  the  coffin,  to  the  great  alarm  of  some  of  iW 
bystanders,  who  were  not  aware  of  the  chemical  changes  produced.  Bf 
would  appear  that  the  air  enclosed  in  coffins  is  in  general  completely  deon* 
dized.  When  tested  it  was  not  inflammable,  but  was  found  in  evaf 
instance  to  extinguish  flame.  In  leaden  coffins  putrefaction  is  so  mncii 
retarded  that  the  remains  of  bodies  were  found  in  them  after  the  lapwofft 
century.     The  metal  is  slowly  corroded  and  changed  into  white  lead. 

Changes  in  the  Viscera. — During  these  changes  in  the  dead  body  TaiioM 
discoloarations  take  place  on  the  mucons  surface  of  the  stomach  and  boweli»  ^ 
which  often  closely  simulate  the  effects  of  disease  or  poison.     The  mieoQS  ' 
membrane  of  the  stomach  may  bo  found  of  various  tints — from  a  red  biowBt , 
becoming  of  a  brighter  red  by  exposure  to  the  air,  to  a  deep  livid  paipls  cr  ', 
slate  colour,  and  sometimes  black  from  a  decomposition  of  the  blood,    it  < 
the  greater  end,  where  the  stomach  is  in  contact  with  the  spleen  or]iTS|,| 
the  lividity  is  often  well  marked  and  clearlv  defined  through  all  the  cotiMJ] 
The  peritoneal  or  outer  coat  is  of  a  greenish  hue,  and  the  course  of  Qm^ 
BupcriScial  vessels  is  marked  by  greenish-brown   or  black   lines.    ^Dieii 
spontaneons  changes,  which  are  the  result  of  putrefaction,  may  be  etn^ 
mistaken  for  the  effects  of  irritant  poisoning.     There  are  no  mles  tM 
will  always  enable  a  medical  jurist  to  distinguish  such  cases.     Much  nmfc 
depend  on  the  progress  of  putrefaction,  and  the  period   after  death  it 
which  the  body  is  examined :  hence,  each  case  must  be  jadgcd  by  thech^ 
cnmstances  which  attend  it.     We  may  presume  that  the  redness  has  tako^ 
place  during  life,  and  is  not  a  result  of  post-mortem  changes, — 1.  Wheaifc 
is  seen  soon  after  death.     2.  When  it  is  met  with  in  parts  not  dependent 
nor  in  contact  with  other  organs  gorged  with  blood.     3.  When  it  is  accoa- 
pauied  by  a  considerable  effusion  of  coagulated  blood,  mucus,  or  flakes  of 
membrane,  the  result  of  ulceration,  corrosion,  or  destruction  of  the  coats  of 
the  viscera.     When  the  body  is  not  inspected  until  a  long  period  after 
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th  it  is  difficnlt  to  distingaish  these  pseudo-morbid  appearances  from 
90  depending  on  the  action  of  irritant  poison.  In  a  really  doabtfnl  case 
I  therefore  better  to  withhold  an  opinion,  than  to  express  one  which  most 
purely  conjectaral. 

The  signs  of  internal  putrefaction  first  appear  on  the  mucous  membrane 
the  larynx  and  trachea.  It  is  impossible  to  assign  a  definite  period  to 
Ich  the  effects  produced  by  irritant  poisons  are  destroyed  by  the  process 
putrefaction.  If  the  poison  were  of  an  antiseptic  character,  and  the 
[y  bad  been  speedily  buried,  a  decided  redness  of  the  stomach,  as  a  result 
nflammation,  may  be  perceived  after  five  or  six  weeks.    On  one  occasion 

effects  of  arsenic  on  the  mucous  membrane  of  the  stomach  were  dis- 
j^nishable  in  the  case  of  a  child  whose  body  had  been  interred  for  a  period 
kwenty-eight  days ;  and  in  other  cases  in  which  the  viscera  were  well 
Knred,  after  a  year  and  nineteen  months.  Of  course,  when  the  inflam- 
iion  is  only  slight,  it  will  be  much  more  speedily  obliterated,  or  merge 
lie  redness  caused  by  decomposition. 

The  effects  of  gravitation  (hypostasis)  in  leading  to  a  discolouration  of 
stomach  and  bowels  in  the  recently-dead  body,  should  not  be  overlooked. 
>  experiments  of  Trousseau  and  Rigot  have  determined,  that  the  simple 
lefes  of  gravitation  will  produce  a  livid  or  oven  a  red  appearance 
lU  the  dependent  portions  of  the  intestines.  This  cadaveric  congestion, 
bypostasis,  has  been  long  known  to  exist  in  the  lungs ;  but  it  does  not 
war  to  have  attracted  sufBciently  the  attention  of  pathologists,  in  respect 
tike  stomach  and  intestines.  It  has  been  especially  remarked  by  Andral 
1  others,  in  the  small  intestines,  particularly  in  those  portions  found 
Ihin  the  cavity  of  the  pelvis ;  and  this  last-mentioned  pathologist  noticed, 
i  in  a  body  placed  with  the  face  downwards  soon  after  death,  the  anterior 
D  of  the  stomach  became  strongly  reddened.  As  this  effect  of  gravita- 
a  eeases  so  soon  as  the  blood  coagulates  by  the  cooling  of  the  body,  so 
m  it  follow  that  when  the  body  has  been  a  long  time  in  cooling,  it  will 
nnch  more  strongly  marked. 

The  mucous  membrane  of  the  stomach  and  upper  part  of  the  small 
CitineB  often  presents,  during  putrefaction,  a  yellowish  or  green  tinge, 
^f^^«g  on  the  transudation  of  the  bile,  or  the  colouring  matter  of  the 
Des  contained  in  the  colon.  This  must  not  be  mistaken  for  the  appear- 
oe  of  poisoning  by  the  mineral  acids.  There  is,  in  these  cases,  no  soften- 
I  or  oorrosion,  and  the  throat  and  gullet  are  not  implicated,  as  they  are 

this  form  of  poisoning.  So,  again,  melanosis  in  the  stomach — t^.,  a 
posit  ol  black  colouring  matter  beneath  the  mucous  coat,  might  be  mis- 
ken  for  the  effect  of  sulphuric  or  oxalic  acid  or  caustic  alkalies ;  but 
ahuorie  is  unaccompanied  by  any  marks  of  inflammation,  corrosion,  or 
ftrociion  in  the  mucous  membrane  beneath,  and  it  is  always  seen  in  well- 
ined  spots. 

Among  the  external  changes  produced  by  incipient  putrefaction,  a 
■Dge  of  colour  in  the  skin  covering  the  abdomen,  has  been  already 
Med.  It  slowly  acquires  a  pale  green  hue,  gpradually  deepening  and 
tending  to  the  skin  of  the  chest  and  limbs.  This  colour  has  been  re- 
dded, by  Deschamps,  as  a  certain  sign  of  death,  and  one  better  fitted 
■■  any  other  to  guide  us  in  determining  the  reality  of  death.  This  sign, 
mever,  is  not  available,  under  common  circumstances,  until  three  days 
ker  death,  and  it  is  scarcely  possible  that  a  well-informed  practitioner 
onld  require  to  wait  so  long  a  time  before  expressing  an  opinion. 
BKhamps  has  laid  down  the  following  rules  respecting  this  green 
lour  acquired  by  the  skin  of  the  abdomen  : — 1.  A  greenish- blue  colour, 
tending  uniformly  over  the  skin  of  the  belly,  is  the  only  real  and  certain 
;n  of  death.     2.  The  time  at  which  this  sign  appears  after  death  varies 
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mnch ;  but  it  commonly  takes  place  in  about  three  Jays,  under  favoarable 
conditions  of  warmth  and  moisture.  3.  Although  discolouration  of  yarioos 
kinds,  and  from  various  causes,  may  occur  in  other  parts  of  the  body,  this 
characteristic  mark  of  death  is  always  to  be  found  in  the  abdomen*  4 
Apparent  death  can  no  longer  be  confounded  with  real  death,  the  abdomen 
never  becoming  coloured  green  or  blue  in  any  case  in  which  death  is  oslj 
apparent.  5.  This  colouring  of  the  abdomen,  the  appearance  of  which  msj 
be  artificially  hastened  by  exposing  the  body  to  warmth,  will,  if  observed, 
entirely  prevent  the  possibility  of  premature  interment.  6.  There  is  no 
danger  to  public  health  from  keeping  a  body  until  the  appearance  of  the 
characteristic  sign  of  death. 

There  are  some  facts  connected  with  the  progress  of  putrefaction  as  it 
takes  place  in  the  atmosphere,  in  the  earth,  or  under  water,  which  are  of 
interest  to  a  medical  jurist. 

1.  Putrefaction  in  Air. — Putrefaction  cannot  take  place  in  the  limy 
body.  Some  have  conceived  that  putre&iction  might  begin  nndtf  a 
diminished  state  of  vitality,  as  when  a  person  is  about  to  perish  from  a 
slow  and  wasting  disease;  they  have  thus  explained  the  peculiar  odonr 
perceptible  in  the  breath  and  perspiration  of  many  dying  individuals,  some 
hours  previous  to  dissolution.  But  it  is  certain  that  so  long  as  life  remains, 
no  phenomena  resembling  those  of  ordinary  putrefaction  in  the  dead  body 
are  observable.  It  is  unnecessary  to  make  any  remark  in  this  place  relatiTe 
to  local  gangrene ;  since,  although  this  may  take  place  in  a  living  body,  it 
is  only  observed  in  a  part  already  deprived  of  life,  and  does  not  involve  the 
whole  of  the  body.    It  is  a  molecular  or  partial  death. 

In  some  cases,  before  dissolution,  the  breath  has  been  observed  to  be 
luminous :  this  has  been  ascribed  to  the  evolution  of  phosphorus,  which  i» 
said  to  have  been  distinctly  recognized  by  its  peculiar  odour.     It  is  stated 
also,  that  the  countenance  of  a  dying  person  has,  on  more  than  one  occa- 
sion, become  distinctly  luminous  or  phosphorescent  in  the  dark.    The  cana^ 
of  this  phenomenon  is  unknown,  and  so  far  as  we  are  aware  it  has  been  only 
in  advanced  cases  of  consumption  or  wasting  disease,  that  this  evolation  of 
light  from  the  countenance  shortly  before  death,  has  been  observed  (see 
cases  by  Marsh,  '  Ed.  Med.  Jour.'  vol.  58,  p.  497 ;  and  by  Donovan  and 
Stokes,  *■  Dab.  Med.  Press,'  Jan.  15,  1840).     M^Cormack  has  reported  the 
case  of  a  child,  aged  sixteen  months,  suffering  from  dentition,  in  whicb 
the  skin  of  the  hips  was  observed  to  be  luminous.     There  was  no  odonr  of 
phosphorus,  and  no  application  which  could  account  for  it,  had  been  made 
to  the  skin  ('  Ed.  Med.  Jour.'  vol.  66,  p.  285).     The  dead  human  body 
may  become  luminous  under  incipient  decomposition.    A  remarkable  esse 
of  this  kind  occurred  in  1823-4,  in  the  dissecting-room  of  the  Webb  Street 
School  of  Anatomy.     The  greater  part  of  a  dead  body  which  had  been 
dissected  appeared  luminous  or  phosphorescent  in  the  dark.     The  ctkVBO 
of  this  evolution  of  light  in  the  dying  and  dead,  is  not  well  ascertained:  to 
the  dying  it  may  possibly  be  owing  to  certain  chemical  changes  analogoo^ 
to  decomposition,  commencing  during  life ;  while,  in  the  dead,  it  may  be 
due  to  the  production  of  luminous  matter  of  a  phosphorescent  nature.    I^ 
is  well  known  that  certain  kinds  of  dead  fish  and  decayed  wood  become 
luminous  in  the  dark.     These  singular  facts  will  account  for  many  of  ih& 
superstitions  which  formerly  existed. 

The  time  after  death  at  which  putrefaction  commences,  may  vary  frontt 
a  few  hours  to  many  days  and  even  weeks.  It  never  begins  until  cadaveric? 
rigidity  has  ceased,  and  therefore  not  until  the  muscles  of  the  body  hav0 
entirely  lost  their  irritability.  Whatever  conditions  of  the  body  during  lif^ 
or  after  death  may  operate  to  cause  the  disappearance  of  muscular  irrita** 
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fcjr,  will  pari  passu  accelerate  rigidity  and  pntre&ction,  and  vice  versd, 
re  are  three  primary  conditions  which  are  indispensable  to  the  establish- 
it  of  this  process  in  a  dead  body.     These  are :  1st,  a  certain  tempera- 
i;  2nd,  the  presence  of  moisture ;  and  3rd,  the  free  access  of  air.    There 
many  other  conditions  of  a  secondary  kind   which  may   retard  or 
lerate  its  commencement,  and  when  established,  may  affect  its  progress 
daration.     These  will  be  considered  in  their  order. 
?emperature. — The  process  is  found  to  go  on  most  favourably  in  a 
)erature  varying  from  70**  to  100°  F.     It  will  commence,  other  circum- 
ces  concurring,  at  any  temperature  above  50*^  F. ;    but  at  32°  F.  it 
ars  to  be  wholly  arrested.     The  dead  body  may  thus  be  preserved  a 
iderable  time  in  snow,  ice,  or  in  frozen  soil ;  but  if,  after  removal,  it  is 
sed  to  a  temperature  between  70°  and  100°  F.,  the  ordinary  putrefac- 
changes  are  stated  to  take  place  with  more  than  their  usual  rapidity, 
sm  states  that  the  body  of  Prince  Menchikof,  one  of  the  favourites 
eter  I.,  was  exhumed  at  Beresov,  in  1821,  after  a  burial  of  ninety-* 
years  in  the  frozen  soil  of   Siberia.    Although  so  long  a  time  had 
led,  the  body  had  undergone  but  little  change.     The  heart  and  some 
*  parts,  with  a  portion  of  the  grave-clothes,  were  removed  and  sent' 
le  descendants  of  the  deceased  ('  Travels  in  Siberia,'  vol.  1,  p.  462). 
a  still  more  remarkable  instance  of   the  preservative  or  antiseptic 
T  of  cold,  is  exhibited  in  the  discovery  of  the  body  of  an  ancient 
lant  {(dephas  primigenius),  the  race  of  which  was  extinct  before  the 
rical  period,  in  a  mass  of  ice  at  the  mouth  of  the  River  Lena  in 
ria,  in  1805  (*  Quart.  Joum.  of  Sci.,'  vol.  8,  p.  95). 
k  low  temperature  is  said  to  arrest  putrefaction  by  congealing  the  mois- 
within  the  animal  body;  but  this  explanation  is  not  of  itself  sufficient, 
a  body  at  33°,  has  no  more  tendency  to  putrefy  than  one  at  or  below 
*.     It  is  said,  again,  that  a  certain  temperature  is  essential  to  the 
lination  of  the  gaseous  elements  of  the  body  during  putrefaction,  as  well 
the  existence  of  the  gaseous  products  resulting  from  their  union.     At 
^h  temperature  again,  ue.  about  212°  F.,  putrefaction  is  arrested.     The 
mimal  solids  lose  their  water,  become  hai^d  and  brittle  masses,  and  may 
be  exposed  to  the  atmosphere  without  undergoing  any  further  change. 
at  between  100°  and  212  F.  may  also  speedily  put  a  stop  to  the  process, 
uising  a  rapid  evaporation  of  the  water  contained  within  the  solids. 
r  become  thereby  dried.     Thus  it  is  that  bodies  buried  in  the  hot  and  arid 
a  of  Egypt  are  dug  up,  many  years  after  interment,  in  the  state  of 
seated  mummies,  putre^tive  decomposition  having  been  long  since 
ited.     The  effect  of  temperature  on  this  process  is  strikingly  seen  in 
ofluence  of  season.     A  dead  body  exposed  to  air  during  summer,  when, 
hermometer  is  above  60°  or  70°  F.,  may  undergo  more  marked  putre- 
ve  changes  in  twenty-four  hours,  than  a  similar  body  exposed  for  a 
:  or  ten  days  in  winter.     This  is  a  fact  which  demands  consideration, 
i  an  opinion  is  required  to  be  formed,  respecting  the  date  of  death 
body  concerning  which  nothing  is  known, 
dght  has  not  been  found  to  have  any  influence  over  the  process. 
%  presence  of  moisture, — Unless  the  animal  substance  is  impregnated 
water  or  moisture  it  is  impossible  that  putrefaction  can  take  place, 
animal  solids  commonly  contain  sufficient  water  for  the  spontaneous 
dishment  of  the  process.     In  a  human  body  weighing  150  lbs.  there 
ibont  100  lbs.  of  water.     The  soft  organs  differ  much  from  each  othex^ 
spect  to  the  quantity  of  liquid  contained  in  them,  and  therefore  in  the 
ee  in  which  they  are  prone  to  putrefaction.     Thus  the  brain  and  the 
ire  in  this  respect  contrasted  with  the  teeth,  bones,  hair,  and  nails.. 
fluids  of  the  eye  are  rapidly  decomposed,  while  the  teeth  and  hair  may" 
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remain  for  centuries  nnehanged.  Qaekett  examined  a  portion  of  dried 
bnman  skin  with  hair  upon  it,  which  had  been  exposed  for  many  centuries 
on  a  door  of  Worcester  Cathedral,  and  also  other  portions  taken  from, 
the  charch  doors  of  Hadstock  and  Copford  in  Essex.  He  fonnd  nixm 
them  some  hairs,  which  were  proved  by  the  microscope  to  be  hnman,  tiiiia 
confirming  the  old  tradition  that  the  skins  of  persons  who  bad  committed 
sacrilege  were  nailed  to  the  doors  of  the  churches  which  they  had  robbed 
('  Ed.  Month.  Joor.,'  July,  1848,  pi  63). 

If  the  organic  substance  is  deprived  of  its  water,  putrefaction  is  a^ 
rested.  Gkky-Lussac  found  that  fledi  might  be  preserved  for  a  considenfab 
period,  simply  by  suspending  it  under  a  bell-glass  placed  in  a  dish  of  fused 
calcium  chloride.  Albumen  and  gelatin,  deprived  of  water,  or  dried  bf 
calcium  chloride,  have  been  kept  in  a  dry  state  for  a  period  of  twes^ 
years,  during  which  time  they  have  been  exposed  to  air  and  a  favouisUe 
temperature  without  undergoing  putre&ction.  An  excess  of  water,  how- 
ever, tends  to  retard  and  modify  the  process ;  thus,  by  allowing  a  cunenl 
of  water  to  fall  on  animal  matter,  it  may  be  preserved  for  a  looff 
time.  Water  in  excess  seems  to  retard  putrefaction  by  merely  cutting  ci 
the  access  of  air.  By  long  contact  it  produces  an  alteration  in  the  oeft 
aolids,  converting  them  into  a  white  substance. 

Influence  of  air, — Putrefaction  may  take  place  to  a  slight  extent  inde* 
pendently  of  air,  but  the  process  is  soon  arrested ;  and  thus  bodies  scshd 
permanently  in  leaden  coffins  are  found  perfect,  and  may  be  identified  ste 
very  long  periods  of  time.  The  products  in  all  cases  in  which  air  isei- 
cluded  are  chiefly  of  an  ammoniacal  nature.  Air  operates  by  its  fiei 
oxygen  combining  with  the  tissues,  and  forming  gaseous  and  liqiud 
products.  The  only  limit  to  this  process  of  decomposition  under  a  ftn 
supply  of  oxygen  is  the  loss  of  water  by  evaporation.  Nitrogen,  tb 
other  element  of  air,  has  no  influence ;  it  appears  to  be  antiseptic,  so  tkl 
flesh  may  be  preserved  in  it  for  a  very  long  period  without  chaii|i^ 
although  heat  and  moisture  are  present 

In  gaseous  mixtures  it  is  necessary  to  putre&tction  that  the  omet 
should  ho  free  as  in  the  atmosphere,  and  not  chemically  united  to  any  ow 
element.  Thus  carbonic  acid  and  nitric  oxide — especially  the  latter,  sisM 
it  at  once  comlnnes  with  free  oxygen — act  as  most  powerful  antisaptka 
In  a  series  of  experiments  on  the  properties  of  these  gases  in  retaraiig 
putrefaction  the  author  found  in  one  that  a  lai*ge  piece  of  fresk  muscle  «il 
preserved  efPectually  in  a  bell-glass  of  nitric  oxide  over  water  for  eighfteas 
weeks;  in  a  second  experiment,  for  nineteen  weeks;  in  a  third,  for  a  period 
of  thirty-two  weeks,  or  224  days ;  and  in  a  fourth,  for  a  period  of  seventafls 
months.  The  last  experiment  was  commenced  in  October,  and  after  eig^ 
teen  months  the  muscle  suspended  in  the  gM  retained  its  red  colour,  isd 
had  undergone  no  change  indicative  of  putrefaction.  These  experimeiii 
were  carried  on  under  all  variations  of  temperature,  in  a  room  not  below  4ilf 
in  the  winter  season,  but  which  sometimes  reached  80^  F.  in  summer,  ii 
the  vessel  containing  the  gas  was  placed  over  water  the  gas  was,  of  oonis^ 
always  saturated  with  aqueous  vapour.  Two  of  the  conditions  for  putre- 
faction were  therefore  present.  Air  only  was  removed.  In  some  paitlU 
experiments  in  air  and  oxygen  putre&tction  had  gone  on  to  a  fall  exiedl 
in  eight  or  ten  days.  These  facts  show  that  oxygen,  in  a  free  staie^  il 
eminently  necessary  for  the  destruction  of  the  sc^  parts  of  the  body  }f 
putrefaction. 

The  influence  of  the  atmosphere  is  not  merely  confined  to  its  affording 
oxygen.  It  modifies  putrefaction,  according  to  its  dry  or  humid  conditkOv 
and  according  to  its  state  of  rest  or  motion.  Dry  air  retards  putrefaction, 
since  evaporation  is  increased.     Humid  air  aocderates  the  process,  l^ 
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img  rise  to  an  opposite  effeci.  Air  in  motion,  aa  a  brisk  wind,  retards 
he  process,  sinoe,  cakeris  paribus,  evuporation  is  greater.  Air  at  rest,  as 
he  Cftlm  still  atmosphere  of  a  close  apartment,  is,  on  the  other  hand,  favour^ 
Ue  to  the  process.  On  the  whole,  it  may  be  inferred  that  the  conditions 
uii  fftvoarable  to  the  putrefaction  of  a  dead  body  are  a  temperature  of 
boot  7(f  F.  in  a  humid  and  tranquil  atmosphere.  It  has  been  observed  that 
hea  putrefaction  has  once  begun  in  a  part  of  the  body  it  has  rapidly 
[tended  itself  throughout  the  whole.  It  seems  as  if  the  first  products 
!ted  as  a  kind  of  ferment,  to  induce  chemical  changes  throughout  the 


Modifying  conditions. — ^There  are  some  circumstances  which  modify  the 

ris  and  duration  of  the  process.  They  chiefly  relate  to  the  condition 
body  at  the  time  of  death.  Orfila  thought  that  age  and  sex,  as  well 
peculiarity  of  constitution,  had  some  influence,  but  there  are  no  facts  to 
ofirm  this  view. 

Fti  and  flabby  bodies  are  obserred  to  undergo  putrefaction  more  readily 
la  those  which  are  thin  and  emaciated.  Connected  with  the  state  of  the 
dy,  we  may  also  mention  the  influence  which  wounds  or  bruises,  or  muti- 
ions  of  any  kind,  have  over  this  process.  Those  parts  which  at  the  time 
deaUi  are  affected  by  contused  or  incised  wounds,  ecchymosis,  or  extrav* 
itkm,  rapidly  pass  into  a  state  of  putre&Kstion.  Thus,  in  examining 
diei  which  have  been  subjected  to  violence  during  life,  contusions  and 
ebymoses  may  appear  greatly  aggravated  in  extent,  unless  the  examiner 
)  aware  that  such  parts  become  more  speedily  decomposed. 

The  bodies  of  persons  who  have  died  from  acute  diseases  have  beem 
■wed  to  putrefy  more  readily  than  those  of  persons  who  have  died  from 
Hiing  and  chronic  disease.  In  the  numerous  examinations  of  the  dead 
ide  at  Guy's  Hospital  by  Wilks  he  observed,  as  a  rule,  that  the  bodies 
:  those  who  had  been  long  ill,  and  were  emaciated,  remained  unchanged 
r  a  long^  time  than  those  who  had  died  from  acute  disease  ('  Guy's 
iosp.  B^.,'  1863).  It  would  appear  as  if  some  diseases  had  either 
inclly  or  indirectly  a  retarding  influence  over  the  process  It  has  been 
so  remarked  that  the  bodies  of  plethoric  persons  who  have  died  suddenly 
hik  in  good  health  have  undergone  rapid  decomposition.  In  persons 
ho  have  died  from  asphyxia,  as  by  drowning,  sufEocation,  or  strangula- 
ion,tlie  bodies  are,  eceteris  paribus,  observed  to  putrefy  with  great  rapidity ; 
ad,  IS  a  general  rule,  all  those  parts  of  the  body  which  at  the  time  of  death 
le  irritated,  congested,  or  inflamed  are  rapidly  attacked  by  the  putre&ctive 


Conflicting  statements  have  been  made  regarding  the  process  of  putre- 
letion  in  the  bodies  of  those  who  have  died  from  certain  poisons.  Thus 
'  bss  been  stated  that  in  death  from  prussio  acid,  morphia,  and  other 
igcftable  poisons,  putrefaction  generally  commences  early  and  progresses 
ith  rapidity  ;  while  strychnine  has  been  supposed  to  exercise  a  retarding 
ower.  In  poisoning  by  vegetable  narcotico-irritants  the  blood  is  observed 
i  be  frequently  dark-coloured  and  very  liquid,  and  it  may  therefore  have 
odeigone  some  chemical  change  which  may  render  it  more  prone  to 
composition.  But  the  observations  elsewhere  made  will  at  once  account 
vthe  conflicting  statements,  and  show  that  putrefaction  may  be  accele- 
lied  or  retarded  under  the  influence  of  the  same  poison,  according  to  the 
lode  in  which  it  operates  on  the  muscolar  system  at  the  time  of  death, 
bos  when  strychnme  destroys  life  rapidly,  without  exhausting  the  mus- 
ikr  irritability  by  frequent  convulsive  fits,  putrefaction  takes  place 
owly ;  but  if  muscular  irritability  is  destroyed  before  death,  it  speedily 
ipenrenes,  and  runs  through  its  stages  rapidly.    As  a  general  rule,.putre-« 
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faction  is  not  set  np  in  a  body  so  long  as  cadaveric  rigidity  remains  in  the 
mnscles.  When  this  condition  comes  on  late,  and  lasts  for  a  long  time,  ii 
is  slow  in  appearing,  whatever  may  be  the  natnre  of  the  poison :  nnda 
opposite  conditions  putrefaction  tokes  place  rapidly,  provided  the  cir- 
onmstances  are  fieivoarable.  In  a  death  from  nicotine,  in  which  all  mnscnlai 
irritability  appeared  to  be  destroyed,  putrefaction  commenced  early,  and  in 
a  few  hoars  had  made  great  progress.  The  body  was  bloated,  and  tb 
skin  tense  and  mnch  discoloured. 

Some  poisons,  by  chemically  combining  with  animal  matter,  appear  ta 

confer  on  it  the  power  of  resisting  putrefaction,  at  least  to  a  very  graifc 

degree.     This  is  now  a  well-known  property  of  arsenic,  and  in  the  uis  tidi 

poison  is  largely  employed  as  an  antiseptic.     When  a  solution  of  itk 

injected  into  the  arteries  of  a  dead  body,  it  tends  to  preserve  it  for  a  kq^ 

time  from  putrefaction.     In  examining  the  bodies  of  persons  poisoned  If 

arsenic,  after  an  interment  of  six,  twelve,  and  twenty-four  montiis,  ii» 

author  found  the  stomach  and  bowels  remarkably  preserved,  and  the  livei^ 

spleen,  and  heart  also  preserved,  but  in  a  less  peri ect  manner.     The  preB6^ 

vative  effects  are  occasionally  such  that  I  have  seen  the  pathological  chaogs 

in  the  mucous  membrane  well  marked  after  the  body  had  been  nearly  twD 

years  in  the  grave.     At  the  same  time,  it  must  be  admitted  that  this  pifr* 

servative  property  is  not  manifested  in  all  cases ;  hence  we  must  not  fdl 

into  the  error  of  affirming  that  the  person  has  not  died  from  the  eSedirf 

arsenic  because  the  viscera  are  much  putrefied.     The  greater  part  of  ttl 

poison  may  have  been  expelled  before  death,  or  only  a  small  dose  may  hut 

been  given  to  the  deceased.     These  facts  respecting  the  action  of  aneoB 

are  now  so  well  known    to   lawyera  and  medical    men  that  they  ait 

seldom  disputed.     Nevertheless  in  a  trial  for  murder  (Lewes  Sum.  Aa^ 

1849,  Reg,  v.  Qeer%ng\  an  attempt  was  made  to  refer  the  non-occnireBV 

of  putrefaction,  in  a  case  of  poisoning  by  arsenic,  to  another  cause.    Thi 

deceased,  Richard  Geering,  died  on  Sept.  13,  1848,  and   his  body  was 

exhumed  Ap.  27,  1849,  after  an  interment  of  rather  more  than  aem 

months.   When  the  coffin  was  opened,  the  face  and  upper  parts  of  tha  IxkLj 

were  much  decomposed.     The  viscera  were  in  a  remarkable  state  ot  pra- 

servation.      The  substance  of  the  heart  was  quite  firm.      Arsenic  was 

found  in  well-marked  quantity  in  all  these  parts.     In  the  defenoe^  a 

village  undertaker  was  called  to  prove  that,  in  burying  the  body,  he  hii 

placed  a  slab  of  wood  immediately  above  the  coffin  in  order  to  keep  tta 

earth  from  it.     An  attempt  was  thus  made  to  account  for  the  preaenap 

tion  of  the  body  irrespective  of  the  action  of  arsenic.     But  this  hypothnaa 

was  inadmissible.     A  slab  of  wood  could  scarcely  affect  the  ordinaij 

course  of  putrefaction  in  a  grave ;  and  if  it  did,  it  would  influence  ii  ia 

all  parts  equally.     In  this  instance  those  parts  of  the  body  only  irot 

preserved  in  which  arsenic  was  found :  the  abdominal  viscera,  which  an 

commonly  the  first  to  undergo  putrefaction  in  its  ordinary  course,  irot 

here  less  changed  than  the  other  organs  of  the  body  ('  Med.  Cha.,'  foL 

45,  p.  19).    Zinc  chloride,  a  powerful  irritant  poison,  is  another  well-kDOWi 

preservative.     It  retards  putrefaction  apparently  by  combining  with  Aa 

tissues.     In  the  case  of  Ann  Painter  (Reg,  v.  Palmer^  1856),  whose  bo^f 

was  exhumed  after  twelve  months'  burial,  all  the  organs  were  found  pra-^ 

served ;  they  contained  antimony,  which  had  penetrated  even  to  the  ovaritf 

and  the  substance  of  the  uteras.     In  the  case  of  Harriet  Lane  (1875),  hsc 

murderer,  Wainvrright,  attempted  to  destroy  the  body  by  the  use  of  chlorida 

of  lime ;  but  this  substance  acted  as  an  antiseptic. 

Accelerators  of  Putrefaction, — It  has  been  alleged  that  there  are  ceriaia 
chemical  substances  which  have  the  property  of  accelerating  the  proces 
4}i  pntre&ction;  and  among  these  lime  has  been  particularly  mentioDad* 
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The  mineral  acids  and  alkalies,  in  a  concentrated  state,  act  powerfnllj  as 
solrents  of  the  soft  stmctnres  of  the  body:  but  they  destroy  it  by 
immediately  corroding  it,  and  not  by  producing  any  changes  in  it  analo- 
goiu  to  putrefaction.  Persons  who  have  been  guilty  of  murder  have 
endeATonred,  bat  ineffectually,  to  destroy  the  dead  human  body  rapidly ; 
—sometimes  by  attempting  fco  bum  it,  and  at  other  times  by  the  use  of 
nitric  acid,  lime,  or  chloride  of  lime.  The  attempt  has  generally  failed.  Dr. 
VITebster  endeavoured  to  dispose  of  the  dead  body  of  Dr.  Parkman  by  employ- 
ing Tarious  chemical  reagents,  but  without  efEect.  In  the  case  of  the 
MaDnings  (Beg.  y.  Manning  and  wife^  G.  C.  C.  Oct.,  1840),  it  came  out  in 
rndence,  that  the  body  of  the  deceased  O'Connor  was  buried  in  a  hole 
meath  the  stone  floor  of  a  kitchen.  The  two  prisoners,  in  order  to 
iestroy  the  body,  poured  over  it  a  pint  and  a  half  of  vitriol,  and  then 
orered  it  with  fresh  burnt  lime,  which  was  slaked  upon  it  under  the  idea 
bt  iliis  would  rapidly  d^roy  it ;  but  the  body  was  disinterred,  and  all 
^  facts  necessary  to  show  that  the  deceased  had  been  murdered,  were 
learly  brought  out.  At  the  trial  it  was  stated  by  one  of  the  medical 
itnesses  that  lime  would  certainly  cause  a  dead  body  to  decompose  more 
ipidly,  that  the  features  would  be  thereby  much  disfigured,  and  the  brain 
MQced  to  a  fluid  state.  This  theory  was  set  up  in  order  to  account  for 
M  ^>parently  rapid  putrefaction  of  the  body,  compared  with  the  time  that 
eeeased  had  been  missing;  but  this  was  sufficiently  accounted  for  without 
Bnrting  to  this  hypothesis,  by  the  season  of  the  year  (August)  and  the 
qwrfidal  interment.  The  medical  opinion  here  given  regarding  the  effect 
\  lime,  was  in  accordance  with  a  popular  view  which  appears  to  be 
loorrect.  Some  years  previously  to  the  trial  of  the  Mannings,  the  dead 
ody  of  a  child,  placed  in  a  box  and  covered  with  lime,  was  brought  to  the 
nthor  for  examination  in  reference  to  a  charge  of  infanticide.  Considering 
lie  period  of  death  and  the  season  of  the  year,  the  body  was  in  a  better  state 
f  preservation  than  might  have  been  expected.  The  abdomen  and  lower 
rtremities,  which  had  been  completely  covered  with  powdered  lime,  were 
ay  well  preserved.  There  was  nothing  to  show  that  the  lime  had  exer- 
iaed  any  accelerating  influence.  On  the  contrary  it  had  probably  retarded 
ntre&ctlon  by  keeping  ofE  air.  A  stifE  cream  of  lime  has  no  corrosive  or 
ftostic  action  on  the  slan  or  muscles ;  its  chief  use  in  the  tanning  of  skins 
I  not  to  corrode  them,  but  to  combine  with  and  remove  the  fatty  portions, 
/omparative  experiments  were  performed  with  powdered  lime  partially 
Uei  by  exposure,  on  portions  of  raw  flesh.  The  flesh  acquired  a  greenish 
ioloor  on  the  outside,  but  was  speedily  dried  by  the  action  of  the  lime 
nd  after  five  weeks  it  was  found  that  putrefaction  had  become  arrested, 
nd  the  flesh  was  harder  and  firmer  than  a  similar  portion  which  had 
*een  exposed  to  air  during  the  same  period  ('  Med.  Gaz.,'  1850,  p.  20) . 
ohn  Davy,  from  the  results  of  his  experiments,  has  arrived  at  a 
imilar  conclusion.  With  the  exception  of  cuticle,  hair,  and  nail,  which 
^ere  softened  by  the  action  of  wet  lime,  he  found  that  this  alkaline  earth 
id  not  exercise  any  destructive  or  corrosive  power  on  animal  substances 
loienJly,  or  had  any  efEect  in  promoting  their  decomposition.  On  the  con- 
my,  in  the  dry  state,  it  exerted  a  preservative  and  decidedly  antiseptic 
ower,  arresting  putrefaction  even  after  it  had  commenced  (*  Med.  Gaz.,' 
an.  1850). 

2.  Putrefaction  in  the  Eabth. — Exhumations  are  occasionally  required 
•p  the  purposes  of  justice,  and  it  is  under  these  circumstances  that  oppor- 
inities  may  occur  for  observing  the  progress  of  putrefaction  in  the  dead, 
nfortnnately  the  results  of  these  observations  have  hitherto  led  to  no 
tisfactory  conclusions;  for  sometimes  one  body  has  been  found  more 
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decomposed  after  six  or  eight  months'  bnriAl,  than  another  which  has  ki 
interred  for  a  period  of  eighteen  months  or  two  jears. 

From  facts  hitherto  collected,  especially  from  the  researches  made  I 
Orfila,  it  woald  appear  that  the  changes  which  take  place  are  similsr 
those  described  in  speaking  of  putrefaction  in  air.  There  is  in  the  fii 
instance  a  discolouration  of  the  skin  of  the  abdomen,  owing  to  deoomp 
sition  taking  place  more  readily  in  the  contents  of  the  viscera.  The  sk 
of  the  whole  body  becomes  green,  and  the  epidermis  loose  and  em 
detached  by  pressure  or  friction.  The  muscles  also  acquire  a  dark  giw 
colour,  become  more  or  less  pulpy,  and  in  the  course  of  time  lose  their  fifaroi 
character.  The  lungs  are  distended  with  gases,  and  completely  fill  ti 
cayity  of  the  chest.  The  heart  and  liver  are  softened,  and  acquire  a  dH 
slate  colour.  The  same  change  is  observed  in  the  spleen  and  kidneys — ^thei 
around  the  latter  organs  being  commonly  white  and  firm.  The  whole  of  tin 
organs  will  be  found  much  reduced  in  size :  thus  the  liver  may  wogh  a 
more  than  a  pound  or  twenty  ounces.  The  surfaces  of  the  soft  oigis 
especially  of  the  liver,  frequently  present  small  circular  patches  of  a  hv 
white  crystalline  substance,  which  is  insoluble  in  water.  It  oonsiii 
chiefly  of  crystals  of  calcium  phosphate  with  organic  matter,  and  in  son 
instances  associated  with  triple  ammonium  and  magnesium  phosphate.  TIi 
author  has  found  these  crystalline  deposits  in  bodies  which  have  been  m 
homed  at  periods  varying  from  one  to  three  years  after  interment.  Wbi 
the  process  is  farther  advanced,  the  soft  organs  are  filled  with  vesicki< 
gas,  and  float  on  water.  The  stomach,  intestines,  and  urinary  bladder  bii 
their  mucous  surfaces  stained  with  patches  of  a  brown,  green,  or  dec 
slate  colour.  Sometimes  these  stains  are  are  of  a  coaly  blackness.  TI 
coats  of  the  stomach,  if  entire,  ma^  be  closely  adherent.  They  are  fei 
thin,  difficult  to  separate,  and  are  frequently  ruptured  in  the  attempt  1 
examine  them.  All  the  contents  may  have  disappeared  with  the  ezoqitio 
of  a  thin  layer  of  a  black  substance,  which  is  probably  decomposed  Uooc 
The  lining  membrane  is  sometimes  covered  with  deposits  of  small  fair 
crystals  of  calcium  phosphate,  or  ammonium  and  magnesium  phosphiti 
These  must  not  be  mistaken  for  crystals  of  white  arsenic.  The  stomach  so 
intestines  may  be  stained  of  a  deep  orange  or  yellow  colour  with  bile.  Tk 
may  be  identified  by  its  forming  a  g^reen-coloured  solution  when  boiled  i 
hydrochloric  acid.  The  marks  of  irritant  poisoning,  and  those  psttu 
logical  changes  in  the  viscera,  which  are  so  characteristic  of  death  fro 
poison,  are  now  lost  in  the  discolourations  produced  by  putrefaction,  i 
the  process  advances,  the  bodv  becomes  covered  with  fatty  incrustations  of 
reddish-brown  colour,  and  the  interstices  are  filled  with  the  common  fah 
white,  or  green  mould,  intermixed  with  another  reddish*coloured  fungi 
The  skin  and  soft  parts  become  thin,  fall  off  in  places,  and  expose  ti 
bones.  The  coverings  of  the  chest  and  abdomen  are  so  collapsed  as  to  1 
in  contact  with  the  anterior  portion  of  the  spine.  The  muscles  are  oa 
fliderably  reduced  in  bulk ;  and  they  may  be  found  in  part  converted  in 
adipocere.  The  viscera  are  also  much  shrunk,  collapsed,  and  often,  if  i 
except  the  stomach  and  duodenum,  so  intermixed,  that  it  is  not  possible 
identify  or  separate  them.  The  liver  may  in  this  way  be  found  inoorp 
rated  with  the  lungs,  owing  to  the  destruction  of  the  diaphragm  ;  and  v 
brain  completely  collapsed.  In  one  exhumation,  after  four  years'  bara 
the  whole  of  the  soft  parts  of  the  chest  and  abdomen  formed  a  soft  whi^ 
yellow  mass  disposed  in  condensed  layers.  It  was  impossible  to  distingnii 
Uie  stomach  from  the  liver,  intestines,  or  lungs.  The  periods  of  time  of 
which  the  author  has  had  an  opportunity  of  examining  exhumed  bodtf 
have  varied  from  one  month  to  eight  years.  In  the  case  of  P^er  Mam 
whose  remains  were  exhumed  at  Boston  in  1862,  after  eight  years'  burial 
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A  damp  grave,  the  bodj  was  in  fragments,  tlie  soft  parts  loosely  adheiine  to 
the  bones,  immersed  in  a  large  quantity  of  water  in  the  coffin.  The  mnsdies, 
loft  organs,  and  skin  were  converted  into  a  white  sodden  mass,  in  which 
no  organ  or  part  oonld  be  identified.  The  mass  had  a  fibrous  structure  : 
ii  oontained  oilj  matter,  and  had  a  very  ofEensive  odour  like  decayed  cheese. 
Tb$  bones  were  of  a  dark  colour :  they  could  be  drawn  perfectly  clean  out 
of  the  soft  parts.  The  water  of  the  coffin  contained  ammonium  phosphate 
and  sulphate,  with  animal  matter. 

At  this  period  the  features  are  entirely  destroyed,  and  the  form  of  the 

aknll  and  ^eleton  generally,  is  apparent.    In  a  still  more  advanced  stage, 

Kveely  any  traces  of  the  soft  organs  are  to  be  met  with.     The  muscles,  if 

not  already  changed  as  above  described,  pass  into  the  condition  of  brown 

io&oeous  masses.   This  is  chiefiy  observed  in  those  bodies  which  have  been 

buied  in  a  dry  gravelly  soil.     The  bones  are  disarticulated,  the  long  bones 

fiTmff  the  perfect  outline  of  the  skeleton,  while  the  short  and  flat  bones, 

mdncung  the  bodies  of  the  vertebres  with  the  base  of  the  skull,  are  converted 

into  a  lnx)wnish-white  pulverulent  mass,  mixed  perhaps  with  the  friable 

lemains  of  the  wooden  coffin  in  which  the  body  was  buried. 

It  has  been  found  impossible  to  assign  any  definite  period  of  time 
to  these  changes,  or,  from  an  observation  of  them,  to  give  any  certain 
opmion  respecting  the  length  of  time  which  a  body  has  been  interred.  The 
nuon  is  obvious :  bodies  undergo  these  changes  with  very  difEerent  degrees 
of  nudity,  even  when  they  have  been  interred  under  similar  circum  stances. 
In  one  body,  buried  for  a  period  of  nine  months,  and  in  another  for  thirteen 
nonths,  there  were  no  traces  of  the  coverings  of  the  abdomen  to  be  dis- 
flOfwed ;  in  a  third,  these  coverings  were  found  almost  entire  after  a  burial 
of  twenty-three  months ;  yet  these  three  bodies  had  been  wrapped  in  doth 
€l  the  same  texture,  and  buried  by  the  side  of  each  other  in  coffins  of  the 
wne  kind  of  wood  (Orfila).  In  the  removal  of  the  remains  of  about  two 
thousand  bodies  from  St.  Andrew's  churchyard  for  the  Holbom  Viaduct, 
iome  bodies  were  found  well  preserved.  They  were  mummified,  dry  and 
Hks  tanned  leather.  In  one  case,  that  of  a  man,  the  clothes  were  quite  per- 
fact;  in  another,  that  of  a  lady  whose  body  had  been  buried  considerably 
Ofsr  a  century,  the  lace  on  the  grave-clothes  was  perfect  and  only  slightly 
chuged  in  colour. 

It  is  commonly  said  that  the  soft  parts  are  entirely  destroyed  in  a  period 
dt  irom  seven  to  ten  years ;  but  this  must  depend  on  the  circumstances 
indv  which  the  body  is  buried,  i.e.,  the  kind  of  coffin,  the  nature  of  the 
ioO,  ud  the  depth  of  the  grave.  Devergie  states,  that  in  one  instance  he 
nflt  with  no  trace  of  a  shroud  in  a  body  which  had  been  buried  three  years 
tod  a  half,  while  in  another  a  portion  was  discovered  after  seven  years' 
intament.  The  author  had  an  opportunity  of  examining  a  gprave  in  which  a 
hodv  had  been  buried  twenty-five  years.  Soft  fragments  of  the  coffin  of  a 
tbtk  brown  colour  were  found,  but  of  the  body  only  the  skull  (excepting  the 
bue)  and  some  portions  of  the  long  bones  remained.  In  an  adjoining  graven 
anriy  the  entire  skeleton  was  discovered  lying  at  full  length,  surrounded  by 
the  decomposed  coffin.  This  was  after  thirty-four  years'  burial,  and  the  bones 
Vtte  nearly  aU  perfect.  He  also  found  here  traces  of  the  shroud  on  the  inside 
flf  what  had  been  part  of  the  coffin-plate,  and  the  texture  of  linen  was  made 
evident  by  submitting  it  to  the  microscope.  Unless  the  body  has  been 
huied  in  metal«  or  converted  into  adipocere,  it  is  not  probable  that  any  of 
the  soft  parts  will  be  found,  in  a  soil  &vourable  for  decomposition,  after  ten 
or  twelve  years.  They  may  exist  as  a  sort  of  unctuous  fat  mixed  with  the 
^food  and  earthy  matter,  but  they  are  not  likely  to  be  in  a  condition  to 
tdmit  of  identification.  Perhaps  the  usual  period  for  the  destruction  of  the 
loft  parts  in  thin  wooden  cofELns  may  be  taken  at  about  ten  yeexs. 
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In  most  iDstances  of  jadicial  exhtiznation  the  period  of  interment  is  well 
known,  and  no  opinion  is  reqnired  of  a  medical  witness  on  this  matter.  The 
only  case  on  which  he  may  he  called  npon  to  give  an  opinion  is,  where  i 
skeleton  or  some  hones  have  been  discovered  lying  loosely  in  the  sofl.  TUi 
part  of  the  snbject  will  be  considered  hereafter.  Great  embarrassmeii 
might  exist  in  defining  the  period  of  interment  in  an  unknown  case,  wfaoi  * 
a  hodj  has  been  bnried  in  a  coffin ;  but  this  does  not,  for  obvions  roMom^ 
occur  in  practice.  The  bodies  of  those  who  have  died  by  a  violent  dadi 
are  commonly  baried  superficially  in  loose  ground  without  a  coffin ;  henei 
the  data  obtained  by  examining  the  progress  of  decomposition  of  bodia 
placed  in  coffins,  even  if  they  were  more  precise,  coald  rarely  be  avaikUi 
for  practical  purposes.  As  the  teeth,  the  bones,  and  the  hair  are  among  tb 
most  indestructible  parts  of  the  body,  it  will  be  necessary  in  an  exhumatioa 
to  look  for  any  portions  of  these  that  may  remain.  They  often  throw  ligtt 
upon  the  age  and  sex  of  the  individual,  and  serve  to  determine  queetionict 
iaentity. 

The  circumstances  which  modify  the  progress  of  putrefaction  in  ttl 
earth  may  be  in  some  measure  anticipated  from  what  has  been  already  flui 
of  this  process  in  air.  Among  them  may  be  enumerated  the  period  dmiig 
which  the  body  may  have  been  exposed  to  the  atmosphere  before  intomeBfti 
the  nature  of  the  soil  in  which  it  is  baried,  and  the  depth  of  the  grave,  witt 
other  circumstances,  the  precise  influence  of  which  it  is  difficult  to  estimla 
There  are  a  few  special  conditions  which  may  affect  the  decompositioii  d 
bodies  buried  in  the  earth ;  and  without  a  knowledge  of  them  a  witness  mf 
be  led  to  express  an  erroneous  opinion.     The  most  important  are — 

Date  of  interment — It  is  well  ascertained  that  a  body  putrefies  nnuk 
more  rapidly  in  air  than  in  any  other  medium ;  hence,  if  it  be  kept  loof 
exposed  before  it  is  interred,  putrefaction  will  take  place  much  more  retdilj^ 
and  advance  to  a  much  greater  extent,  than  if  it  had  been  buried  soon  after 
death.  If  a  body  be  kept  exposed  during  the  summer  for  five  or  six  dm 
and  then  interred,  it  may  be  found  on  exhumation,  after  the  lap«  of  a 
month,  that  putrefaction  is  as  far  advanced  as  it  would  have  been  after 
the  lapse  of  several  months,  supposing  that  the  subject  had  been  interred 
within  a  few  hours  after  death.  Owing  to  this  circumstance  there  it  a 
difference  in  the  rapidity  of  decomposition  according  to  whether  tiie 
bodies  on  which  the  observations  have  been  made  were  interred  after 
exposure  to  a  hot  and  moist,  or  cold  and  dry  atmosphere.  It  has  beea 
already  stated  that  the  period  at  which  cadaveric  rigidity  of  the  mnscakr 
system  ceases  is  that  at  which  putrefaction  may  be  considered  to  oom- 
mence.  Many  circumstances  have  been  pointed  out,  which  retard  or 
accelerate  the  access  of  this  condition  of  the  body.  When  cadaveric  rigidiif 
has  been  retarded  by  any  of  the  circumstances  mentioned,  the  putrefictifS 
process  will  necessarily  be  a  longer  time  in  making  its  appearance.  Whei 
the  rigidity  is  a  speedy  consequence  of  dissolution,  we  may  expect  tfait 
putrefaction  will  take  place  rapidly. 

Nature  of  the  soil  in  which  the  interment  takes  place. — ^If  the  ground  ie 
elevated  or  on  an  acclivity,  it  will  commonly  be  dry,  and  decompoeitioii 
will  be  retarded  :  if  a  body  is  baried  in  a  low  situation,  or  in  a  valley,  the 
soil  being  generally  damp,  decomposition  will  be  hastened.  A  diy  and 
absorbent  soil  retards  putrefaction ;  and  thus,  bodies  buried  in  the  sands  ol 
Eg^pt,  become  often  perfectly  desiccated,  and  resist  the  process  for  a  long 
series  of  years.  The  chemical  nature  of  the  soil,  also,  has  an  influence,  which 
may  be  briefly  stated.  In  sand,  gravel,  or  chalk,  putre^tion  goes  on  more 
slowly  than  in  other  soils,  and  adipocere  is  rarely  met  with,  unless  there  is 
free  access  of  water,  when  that  portion  of  the  body  exposed  to  the  contaci 
of  water  may  become  adipocerous.    In  marl  or  clay,  if  air  has  access,  tbe 
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DTOcess  takes  place  more  quickly,  especially  in  loose  monld  or  in  any  porous 
qO  mach  impregnated  with  animal  or  vegetable  matter.  It  is  in  these  last- 
aentioned  soils,  provided  they  are  not  too  dry,  that  the  formation  of 
dipooere  is  observed ;  and  however  great  the  rapidity  with  which  pntre- 
leftioD  may  have  advanced  previonsly,  it  is  either  suspended  or  modified  on 
la  occarrence  of  this  change.  By  a  reference  to  the  nature  of  the  soil, 
lerefbre,  we  may  often  explain  why  a  body,  after  having  been  interred  for 
ooosiderable  number  of  years,  may  be  exhumed  apparently  unaltered  by 
teomposition.  The  whole  of  the  soft  parts  may  have  become  converted 
to  this  white  substance ;  but  although  the  physical  ontline  may  be  pre- 
rfvd,  the  texture  of  the  organs  will  be  completely  changed. 

Depth  of  the  grave. — Observation  shows  that  the  deeper  the  grave,  the 
iger  putrefaction  is  retarded.  This  may  depend  npon  several  circum- 
iDces :  as  the  want  of  a  free  access  of  air  in  deep  graves,  and  the  uniformly 
w  temperature  which  is  known  to  prevail,  at  all  seasons  of  the  year,  at  a 
rtain  depth  below  the  surface  of  the  soil.  Bodies  buried  in  shallow  graves 
e  subject  to  the  fluctuations  of  temperature  which  take  place  during  the 
y  and  night,  and  throughout  the  seasons  of  the  year ;  they  are  therefore 
Dit  favourably  placed  for  the  rapid  progress  of  putrefaction.  According 
tiie  most  accurate  observations,  the  (fiumal  changes  of  temperature  extend 
about  three  feet  in  depth  below  the  surface,  while  the  monthly  changes 
•  perceptible  to  the  depth  of  six  feet.  Bodies  buried  below  this  depth 
itanfy  slowly,  eceteris  paribtu,  owing  to  the  uniform  and  comparatively  low 
vperature  which  is  there  maintained.  As  in  these  cases  there  is  no  free 
MIS  of  oxygen,  ammonia  and  sulphuretted  hydrogen  are  abundant  pro- 
Hli  of  decomposition.  The  exposed  parts  of  the  skin  are  soft,  completely 
lown  Hke  the  skin  of  a  mulatto,  and  the  limbs,  as  well  as  the  face,  are 
■ddy  covered  with  a  soft  white  fungus.  Such  has  been  the  condition  of 
oditt  of  which  the  author  has  witnessed  the  exhumation,  after  an  inter- 
idi  of  from  one  to  two  years. 

J%e  ttate  in  which  the  body  is  buried. — Putrefaction  is  more  rapid  in 
ndies  buried  naked,  than  in  those  which  have  been  buried  wrapped  in 
btiies.  This  point  may  be  a  subject  requiring  especial  attention  in  inves- 
igaiions  relative  to  infanticide,  since  the  bodies  of  children  are  often 
hnrnn  naked  into  a  pit,  and  loosely  covered  with  earth.  The  process  is 
M  lipid  when  the  body  is  interred  in  a  close  coffin :  and  when  the  latter 
1  fanned  of  an  imperishable  material,  such  as  lead  closely  sealed,  putref ac- 
tekipeedily  arrested ;  and  the  deceased  may  be  recognized  after  the  lapse 
nf  many  years.  The  reason  why  bodies  are  better  preserved  under  these 
ciitiimstances,  is  obviously  owing  to  the  access  of  air  being  cut  ofE. 
taycoDfined  mass  of  air,  so  soon  as  the  whole  of  the  oxygen  contained 
nthin  it  is  removed  by  combination,  acts  antisepticaily,  forming  an  atmo- 
fkre  of  nitrogen  which  retards  putrefaction,  and  thus  the  body  may  be 
KBMrred  for  a  long  period. 

Formation  of  Adipocere,  SaponiJUxUion. — In  the  course  of  these  obserya- 
^ioUf  there  has  been  frequent  occasion  to  speak  of  the  dead  body  becoming 
(ooietimes  converted  into  adipocere :  it  will  be  therefore  proper  to  explain 
'kit  is  meant  by  this  process  of  conversion. 

The  substance  called  tidipocere  was  first  observed  and  described  by  Four- 
^  during  the  removal  of  vast  numbers  of  bodies  irom  the  Gimetiere  des 
^ocens  in  Paris.  He  gave  to  it  this  name,  owing  to  its  properties  being 
Btermediate  between  those  of  wax  and  fat.  He  considered  it  to  be  consti- 
Bied  of  fatty  matter  and  ammonia.  From  an  analysis  by  Chevreul,  the 
ihstance  described  by  Fourcroy  was  proved  to  be  a  real  ammoniacal  soap 
ith  some  extraneous  colouring  matter,  which  gave  it  a  yellowish  or  brown 
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colour.  It  ooniained,  besides,  an  niidefiiied  bitter  sabstanoe,  and  m 
odoriferous  principle,  to  which  it  owed  its  smell.  Chevreal  also  deteoiM 
in  some  specimens  compoands  of  calcium,  potassium,  and  other  salts.  Th 
composition  of  adipooere  does  not  appear  to  be  uniform:  it  is  liable  to  iwn 
according  to  the  nature  of  the  medium  to  which  the  body  has  been  exposal 
Thus,  in  hard  or  river  water,  the  white  substance  so  called,  diaooTefsd  ii 
the  dead  body,  is  formed  with  a  calcium  base ;  so,  in  bodies  laid  in  grm 
or  vaults  which  are  traversed  by  springs  of  water  containing  oalcini 
sulphate  or.  carbonate,  an  adipocere  of  calcium  stearate  and  oleate  is  foul 
as  a  hard  white  solid.  It  is  not  improbable,  as  Orfila  has  suggested,  iU 
in  the  first  instance  an  ammoniacal  soap  is  produced,  and  that  this  is  sik 
sequently  converted  into  a  calcareous  soap  by  contact  with  calcareous  water. 
Indeed,  OrEla  states  that  he  experimentally  established  this  point,  by  phcnf 
ammoniacal  soap  in  maceration  in  a  solution  of  calcium  sulphate.  In  tint 
weeks,  he  found  that  a  calcareous  had  been  substituted  for  the  ammoniaod 
base. 

Any  part  of  the  human  body  may  undergo  this  change,  but  all  parts  M 
not  equally  susceptible  of  it.  In  order  that  the  adipocere  described  \f 
Fourcroy  should  be  found,  it  is  indispensable  that  the  animal  fat  shosU  fai 
in  contact  with  substances  containing  nitrogen.  Experiment  has  clflu|f 
established  that  neither  pure  fat,  nor  pure  fibrin,  when  kept  apart,  w9 
become  thus  saponified.  Orfila  found  by  comparative  experiments,  tbiiili 
skin  deprived  of  all  fat  did  not  undergo  this  change ;  but  when  the  litlV 
allowed  to  adhere  to  it,  it  became  saponified.  Upon  the  knowledge  of  that 
facts,  the  following  theory  of  the  production  of  adipocere  was  founded.  Thi 
&t  containing  no  nitrogen,  could  not  furnish  ammonia;  conseqnenilf A 
could  not  spontaneously  change  into  this  substance.  The  fibrin  ol  fts 
muscular  system  was  therefore  supposed  to  produce  ammonia,  by  giving  dE 
hydrogen  and  nitrogen ;  and  this  alkali  combined  with  the  &tty  aoiai  d! 
the  body  to  form  a  soap  (see '  lire's  Dictionary,'  art.  Adipocere).  Defsrgii 
has  shown,  that  the  fat  of  the  female  breasts,  that  of  the  hollow  of  us 
cheeks,  and  other  large  fatty  accumulations,  are  the  first  to  taki  on  tUs 
change,  while  the  fatty  layers  immediately  in  contact  with  the  mnsobii 
present  no  appearance  of  saponification,  until  a  considerably  later  perifldL 
We  have  observed  this  change  in  a  body  after  interment  for  a  year,  im  iht 
fat  of  the  kidneys  and  omentum,  as  well  as  in  the  fatty  appendages  of  Iht 
large  intestines.  As  the  fat  of  the  body  is  contained  in  a  cellular  msnibnat 
(a  nitrogenous  compound),  and  is  traversed  by  the  blood  and  other  nitat* 
genous  fluids,  the  nitrogen  is  as  readily  furnished  by  these,  as  by  the  fibril 
of  the  muscles.  So,  again,  the  skin  and  fat,  separated  from  the  musdi^ 
will  become  converted  into  adipocere.  The  fibrin  of  muscles,  therrfoHb 
although  unquestionably  it  may  be  one  source  of  the  ammonia,  is  not  ttt 
sole  source.  Oil  or  fat  exists  throughout  the  soft  organs  and  tissues  of  fli 
whole  body  ;  hence  every  part  may  undergo  this  transformation.  When  Ai 
change  is  complete,  the  body  maintains  its  condition  for  many  years.  Thai^ 
in  one  instance,  after  seventeen  years'  burial  in  a  grave,  an  exhumed  hois 
was  found  to  be  converted  into  this  substance,  and  many  of  the  organs  oonll 
still  be  identified  (*  Phil.  Med.  Exam.'  April  1847,  p.  247). 

This  process  takes  place  most  readily — 1.  In  the  bodies  of  yoong  penoaii 
the  fat  being  chiefly  external  and  very  abundant.  2.  In  those  adults  whoM 
bodies  abound  in  fat.  3.  In  bodies  exposed  to  the  soil  of  water-cksete 
4.  In  those  immersed  in  water,  but  somewhat  less  rapidly  in  stagnant  thsi 
in  running  water.  5.  Readily  in  humid  soils,  especially  in  graveyards,  when 
numerous  bodies  have  been  piled  in  contact  with  each  other.  In  this  IsM 
case,  those  which  are  situated  at  the  lowest  level  have  been  observed  to 
become  the  soonest  saponified.    The  period  required  for  saponificatioa  io 
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kke  place  varies  according  to  oircamstances.  Devergie  states  that  the 
hodj  of  a  new-bom'  child  in  the  soil  of  water-closets  may  become  entirely 
■qmified  in  from  six  weeks  to  two  months  ;  while  in  a  drowned  sabject 
in  niter,  saponification  may  be  partially  met  with  in  three  or  four  months; 
iod  in  one  bnried  in  a  damp  grave,  from  two  to  three  years  may  sometimes 
iipie  before  saponification  is  complete.  There  is  no  doabt,  however,  that 
lie  process  may  take  place  partially  in  the  dead  body,  within  much  shorter 
■nods  than  these.  A  body  floating  in  ¥rater  has  been  found  converted 
ito  this  adipocerons  state  in  a  little  more  than  five  weeks ;  and  with  regard 
>  ike  period  in  an  ordinary  grave,  the  case  of  a  female  may  be  referred 
\  SKhnmed  at  Bristol,  in  lod5,  after  fourteen  months'  interment.  The 
iwer  part  of  the  body  was  here  found  adipocerons.  It  appears  that 
le  grave  was  very  damp,  and  the  line  of  adipocerous  transformation  in 
le  deceased  was  bounded  by  the  level  to  which  the  water  had  reached* 
hese  facts  are  of  more  importance  than  may  at  first  sight  appear, 
Doe  a  l^al  question  of  survivorship,  in  at  least  two  cases,  has  turned 
[Km  the  shortest  period  required  for  the  production  of  true  adipocere  in 
le  dead  body. 

Properties  of  Adipocere. — Fourcroy  and  other  chemists  have  described 
lipooere  as  an  unctuous,  soapy  substance,  varying  in  colour  from  a  pale 
kite  to  various  shades  of  yellow  or  brown.  In  the  first  instance  it  is  soft, 
it  becomes  harder  and  lighter  in  colour  when  dried.  It  melts  at  200°  F., 
■I  when  strongly  heated  in  air  gives  ofE  an  ammoniaoal  odour,  takes 
Ei^  and  boms.  It  is  easily  suspended  in  cold  water,  and  forms  an  opaque 
ntore  on  boiling.  Acids  decompose  the  solution  by  combining  with  the 
MB,  forming  salts.  When  heated  with  lime,  ammonia  is  evolved.  It  is 
djr  partly  dissolved  by  boiling  alcohol.  Adipocere  with  a  calcareous  is 
iider  and  whiter  than  that  with  an  ammoniacal  base.  There  is  no  trace 
terganized  structure  in  either. 

l%e  author  having  had  an  opportunity  of  examining  this  substance  as 
ik  found  in  bodies  after  long  interment  in  damp  graves,  a  description  of 
I  properties  is  here  subjoined.  A  man  named  Peter  Mawer  died  and  was 
med  at  Boston  in  Oct.,  1854,  and  his  body  was  exhumed  for  judicial 
nposes  in  June,  1862.  The  condition  in  which  it  was  found  softer  an 
itement  of  eight  years  has  been  already  described  (p.  103).  The 
Ute  substance  into  which  all  the  organs  had  been  completely  transformed 
ras  unctuous  to  the  touch,  and  had  a  peculiar  and  highly-offensive  odour. 
Vhm.  oompletely  dried  it  was  soft,  white,  somewhat  brittle,  with  a  fibrous 
tnickire,  and  crumbled  under  the  knife.  Examined  by  the  microscope,  it 
Mm  ted  none  of  the  usual  characters  of  muscular  fibre.  It  appeared  to  be 
oonfosed  network  of  fibres  cemented  by  a  white,  fatty-looking  substance. 
i  had  a  disagreeable  rancid  odour,  which  was  increased  when  the  substance 
IS  heated.  It  was  in  great  part  dissolved  by  alcohol,  and  the  solution 
Bcame  opaque  on  adding  to  it  water.  It  readily  floated  on  water,  forming 
&  opaque  solution  when  boiled ;  the  greater  part  was  dissolved,  but  the 
quid  did  not  become  clear  on  filtration.  The  solution  had  a  slightly  acid 
Bsction  to  litmus  paper.  When  heated  with  potash,  it  became  clear,  and 
rolred  ammonia.  The  substance  was  almost  entirely  soluble  in  potash, 
ad  the  solution  gave  a  white  precipitate  with  acids.  The  potash  solution 
kve  no  trace  of  the  presence  of  sulphur.  It  formed  a  red-coloured  liquid 
hen  boiled  in  strong  hydrochloric  acid.  It  was  carbonized  by  sulphuric 
sd.  The  aqueous  solution  contained  no  calcium,  sulphate  or  phosphate : 
eontained  an  abundance  of  alkaline  chloride  with  animal  matter  which 
dnced  silver  nitrate.  It  was  only  partially  fused  at  212°  F.  When. 
•ted  in  a  close  tube,  it  gave  out  an  offensive  rancid  odour,  evolving 
imonia  and  traces  of  sulphur  compounds ;  it  readily  melted,  and  by  con- 
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tinning  the  heat,  a  dense  oily  vaponr  having  an  acid  reaction  distilled  cm 
— a  carbonaceons  residue  being  left  in  the  tnbe.  When  heated  on  platinnii 
it  melted,  took  fire,  and  bamt  with  the  bright  yellow  flame  of  a  hjdv 
carbon.  It  left  an  ash  of  a  brownish  colonr  owing  to  the  presence  • 
ferric  oxide ;  this  residue  amounted  to  five  per  cent,  of  its  weight  Ti 
residue  was  in  great  part  soluble  in  water,  the  solution  having  a  sfcrai 
alkaline  reaction  and  efFervescing  with  acids.  It  contained  potassium  ii 
sodium  carbonates,  with  calcium  phosphate  and  sodium  chloride,  as  w 
as  traces  of  alkaline  sulphate  and  ferric  oxide.  Adipocere,  therefn 
does  not  appear  to  be  a  definite  compound.  It  is  a  variable  mixture 
the  iaiij  portions  of  the  body  with  altered  organic  tissues.  It  coniu 
in  a  concentrated  form,  besides  ammonia  as  a  result  of  decomposiftHi 
the  bases  as  well  as  the  salts  which  are  found  in  the  animal  solids  ai 
-fluids.  These  appear  to  be  intimately  combined  with  the  fatty  poclb 
of  the  tissues. 

Casper  has  laid  down  certain  data  as  signs  of  death,  which  may  1 
here  summarized,  and  these  also  serve  to  determine  the  period  which  h 
elapsed  since  death,  due  allowances  being  made  for  the  modifying  cirea 
stances  of  temperature,  &c.  The  following  is  a  sunmiary  of  his  ea 
elusions : — 

1.  Respiration  and  circulation  have  ceased,  and  not  even  the  faioM 
murmur  is  heard  on  auscultation.  The  eye  loses  its  lustre,  and  bai 
peculiar  dull  listless  stare ;  the  pupil  is  inactive  to  light.  No  stimnlne  h 
any  power  of  producing  a  reaction.  The  whole  body  is  ashy  white.  11 
animal  heat  is  more  or  less  lost.  The  muscular  system  is  relaxed.  A  U 
which  only  presents  those  signs  of  death  may  be  regarded  as  that  of 
person  dead  from  ten  to  twelve  hours  at  the  longest. 

2.  The  eyeball  has  lost  it  vital  turgidity,  and  is  soft  or  ineliflti 
There  is  flattening  of  the  muscles  of  those  pirts  of  the  body  on  whidk^ 
lies.  External  hypostases,  resulting  from  the  gravitation  of  the  Hood  i 
the  capillaries,  form  and  increase  in  size.  They  usuaUy  form  ia  froi 
eight  to  twelve  hours,  and  are  internal  as  well  as  extemaL  Gadater 
rigidity  has  set  in.  A  body  which  only  presents  these  four  signs  of  Mi 
in  addition  to,  or  in  supercession  of  those  previously  detailed,  i^Mr^ 
presumed  to  be  that  of  a  person  who  has  died  within  from  two  to  An 
days  at  the  longest. 

3.  When  bodies  are  green  from  putridity,  blown  np  and  excoriated,  il 
period  of  death  cannot  be  fixed  with  even  approximate  certainty;  audi 
the  expiry  of  one  month,  or  from  three  to  five  months  after  death,  efltm 
jparibtu,  cannot  with  any  certainty  be  distinguished  from  one  another. 

This  subject  will  be  again  referred  to  in  the  next  chapter. 
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CHAPTER  7. 

fCB     OF    THE    PERIOD    OF    DEATH   IN  A  BODY  ATTE&    PUTREFACTION — IN- 

KCES     OF    BAPIB     DECOMPOSITION    OF     THE     BODY — PROBABLE     CAUSES 

TRHINATION  OF  THE  TIME  OF  DEATH — PUTREFACTION  SUSPENDED  :  CASE  OF 
HA — PUTREFACTION  ACCELERATED— CASES  OF  MRS.  BYRNE  AND  JOSEPH 
LAIO — MARKS  ON  THE  SKIN — PROTRUSION  OF  THE  EYE  AND  TONGUE  AS 
ESULT  OF  PUTREFACTION  OR  STRANGULATION — PUTREFACTION  IN  WATER 
ERIOD   OF  IMMERSION   IN   WATER. 

ee  of  the  period  of  death  in  reference  to  a  body  after  Putrefaction. — 
after  having  devoted  many  years  to  the  investigation  of  tliis  subject, 
ter  the  comparative  examination  of  some  hundreds  of  exhnmed 
of  all  ages,  and  of  both  sexes,  came  to  the  conclasion,  that  it  was 
[  the  reach  of  science  to  determine  with  accuracy  the  period  of  death, 
le  progress  of  putrefaction.  Bodies  which  had  been  buried  for  an 
ength  of  time  in  the  same  soil  under  apparently  similar  conditions, 
itly  presented  such  differences  as  to  baffle  all  attempts  at  generaliza- 
This  question  becomes  even  more  difficult,  when  the  body  is  sub- 
to  examination,  and  none  of  the  conditions  under  which  the  person 
d,  or  to  which  the  body  has  been  exposed  after  death,  are  known, 
be  perceived  from  what  has  been  already  stated,  that  the  circum- 
.  which  affect  the  rate  and  progress  of  putrefaction,  are  numerous 
a  variable  character.  If  we  can  obtain  no  history  of  the  case,  a 
1  opinion  can  be  little  more  than  a  conjecture ;  if,  however,  we  are 
ed  of  the  atmospheric  and  other  conditions  to  which  a  dead  body 
m  exposed,  it  may  then  be  in  our  power  to  arrive  at  a  probable,  if 
definite  conclusion.  In  the  description  of  the  modifying  conditions 
^ven,  the  practitioner  will  find  some  points  which  may  render  him 
ace,  or,  at  any  rate,  enable  him  to  avoid  some  of  the  serious  errors 
bave  been  made  by  medical  witnesses  in  reference  to  this  subject, 
been  elsewhere  stated,  that  putrefaction  does  not  commonly  com- 
until  about  the  third  day  after  death,  at  any  rate  there  is  usually 
^mal  sign  of  the  process  until  that  date ;  but  there  are  many  in- 
known  of  its  commencing  almost  immediately  after  death,  and 
ling  with  great  rapidity,  while,  in  other  cases,  more  than  twenty 
ive  passed  without  any  indication  of  its  presence.  (See  p.  108,  ante^ 
\  experience  of  Wilks,  who  inspected  more  than  four  thousand 
odies,  may  be  here  briefly  referred  to.  At  Guy's  Hospital,  most 
re  inspected  within  twenty-four  hours  after  death,  when,  as  a  rule, 
iy  is  rigid  and  no  decomposition  has  taken  place.  If  after  two  or 
ays  much  change  should  be  present,  it  is  generally  to  be  attributed 
)  peculiarity  in  the  cause  of  death.  The  decomposition  is  not  shown, 
still  later  period,  by  a  mere  change  of  colour,  as  a  greenish  hue  of 
lomen,  but  by  a  redness  of  the  whole  body,  and  by  dark  stains  in 
of  the  superficial  veins.  Even  when  these  external  changes  are 
r  observable,  there  may  be  found  considerable  alterations  within  the 
bown  more  especially  in  a  discolouration  of  the  heart  and  arteries 
blood.  These  changes  appear  to  be  connected  with  a  diseased  state 
blood,  and  are  met  with  in  those  who  have  died  of  fever,  pyaemia, 
nilar  maladies.  In  those  cases  of  strangulated  hernia,  in  which 
peedily  follows  an  operation,  the  post-mortem  changes  are  some- 
bserved  to  be  very  rapid.  It  is  a  common  observation,  that  moisture 
ktmosphere  appears  to  favour  decomposition  much  more  than  heat ; 
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thus  putridity  is  mncli  more  rapid  on  a  moist  winter's  day  than  on  a  hot 
dry  day  in  summer.  These  facts  may  be  illustrated  by  cases  from  tlie 
records. 

In  Sept.  1855,  the  body  of  a  man  was  examined  thirty-eight  hours  after 
death  from  an  accident :  it  had  begun  to  undergo  decomposition  in  iht 
ordinary  manner.  The  body  of  another  man,  who  had  died  of  phthin^ 
was  examined  forty- four  hours  after  death,  and  in  this  there  was  no  tnci 
of  decomposition.  On  the  following  day  an  inspection  was  made  of  iht 
body  of  a  man  who  had  died  in  a  few  hours  after  fracture  of  the  lib. 
Only  forty-eight  hours  had  elapsed  since  death,  but  considerable  do(xaBf»» 
sition  had  already  taken  place. 

Sometimes  decomposition  is  so  rapid  that  in  a  few  hours  the  f eatorei  dt 
a  person  are  unrecognizable.     A  man,  set.  26,  died  in  Nov.  1855,  of  typhoil  ^ 
fever  and  perforation  of  the  ileum.     The  weather  was  cold  and  mdA 
When  the  examination  was  about  to  be  made  sixteen  hours  after  dmtk^ 
the  body  was  wholly  unlike  that  of  the  man  when  alive.     There  wit  bI 
rigidity ;  the  whole  body  was  bloated ;  the  cellular  tissue  was  greattr  dili ; 
tended,  so  that  when  the  skin  was  pierced  the  gas  which  escaped  wm 
easily  ignited.     The  colour  of  the  surface  was  of  a  reddish  hue.    Tli 
internal  organs  were  also  much  decomposed ;  of  a  dark  colour,  sofi,  nf 
emitted  a  very  foetid  odour.     The  liver  was  full  of  air.     The  patient  W'i 
a  temperate  man,  and  .had  resided  in  the  country. 

In  Nov.  1864,  a  plethoric  man  met  with  an  accident,  and  died  itV^ 
o'clock  P.M.  Mr.  Clegg  held  an  inquest  on  the  body  the  next  mommgitll^ 
A.M.  Although  only  thirteen  hours  had  elapsed  since  death,  the  bo^  W9i^ 
highly  putrefied,  presenting  a  bloated  appearance,  and  the  face  wu  i^; 
swollen  and  discoloured  that  the  features  could  not  be  recognised.  lk||: 
gases  which  escaped  were  so  offensive  that  the  jury  could  not  a; 
the  body.     No  inspection  was  made. 

A  man,  sat.  35,  shot  himself  with  a  pistol,  producing  fracture  of  Ai 
skull  and  injury  to  the  brain,  from  which  he  oied  in  six  days.  OIiBb& 
13th,  1854,  the  atmosphere  being  cold  but  moist,  the  body  was  IvoQgiii 
into  the  room  for  examination,  thirteen  hours  after  death.  The  ligidikf 
was  imperfect,  but  still  present  to  a  slight  degree ;  the  body  was  warmi 
when  opened,  it  showed  that  a  remarkable  change  had  taken  place  inltf*-' 
nally,  so  that  it  was  even  suggested  whether  decomposition  had  itfl 
commenced  before  death.  The  brain  was  soft  and  decomposed ;  the  fangi 
showed  recent  inflammation  and  the  air-tubes  were  deeply  stained  fff 
imbibition ;  the  interior  of  the  heart  and  arteries  was  of  a  dark  jnafB 
colonr,  and  the  clots  in  the  heart  were  mixed  with  air;  the  peritoMift 
was  discoloured  ;  the  liver  presented  a  retnarkable  appearance,  it  was  Iril 
of  air,  and  thus  resembled  a  mass  of  fermenting  dough ;  on  the  saikiBl^ 
were  bubbles  of  air  ready  to  burst :  this  organ  contained  two  small 
abscesses.  The  spleen  was  of  a  greenish  colour;  the  kidneys  doay. 
resembled  the  liver,  being  like  it  distended  from  decomposition,  and  ev 
taining  air-bubbles  throughout  their  substance.  (See  *  Gruy's  Hosp.  Bip** 
1863,  p.  181.) 

In   addition   to   these  cases,   Wilks  met  with  another,  in  whidi 
man,  set.  50,  died  from  an  accident  in  Dec.  1860.     He  lost  much 
blood,  and,  without  showing  any  sign  of  rallying  from  the  accident* 
died  on  the  fourth  day  after  his  admission.     For  a  few  hours  before  destl^ 
he  suffered  from  great  diflBculty  of  breathing,  and  his   pulse  was  nd 
perceptible.     The  man  died  at  6  p.m.,  and  in  an  hour  or  two  his  body  wif 
carri^  to  the  dead-house.     The  weather  was  frosty,  and  there  was  a  hrf 
frost  during  the  night  that  the  body  lay  in  the  dead-house.     On  ti* 
following  day  (only  twenty  hours  after  death),  putrefaction  had  advaneei 
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0  soch  a  degree,  that  the  deceased  could  scaroelj  be  recognized.  The 
kin  was  throaghont  distended  by  the  gases  of  putrefaction.  All  the 
•iieera  were  decomposed,  the  liver  contained  patrescent  gases,  and  even 
khe  coats  of  the  gall-bladder  were  distended  with  them.  This  was  a  case 
if  njp&d  death,  probably  from  blood-poisoning. 

Tlie  following  is  a  remarkable  instance  of  the  rapidity  with  which 
ioirefaction  may  take  place  in  a  dead  body.  A  man,  set.  39,  was  admitted 
Bto  Ghiy's  Hospital  in  Oct.  1849.  He  was  fat,  of  pale  complexion,  and  of 
niemperate  habits.  The  muscles  were  flabby.  He  died  suddenly  after 
i  £bw  days,  without  suffering  from  any  symptoms  indicative  of  danger. 
Bii  death  took  place  at  10.30  p.m.,  the  body  remained  in  the  ward  until 
3  Uf.  the  following  morning,  the  air  having  a  temperature  of  from  60^  to 
IS*  P.  The  conditions  as  to  cooling  and  rigidity  were  not  observed  during 
jbe  night ;  but  when  removed  at  the  hour  mentioned,  decomposition  had 
llnady  oommenoed.  The  skin  on  the  left  side  was  raised  in  large  vesicles, 
Iffnt^niTig  a  bloody  liquid.  At  2.30  p.m.  i.e.  sixteen  hours  after  death,  the 
■tire  akin  was  more  or  less  of  a  blue  or  purple  colour.;  the  eyes  protruded 
hom  the  sockets,  and  the  nostrils  were  filled  with  a  bloody  froth,  from 
rtich  minute  bubbles  of  gas  continually  issued.  The  abdomen,  as  well 
li  the  scrotum,  was  greatly  distended  with  gas.  The  groins  were  much 
|Btxefied  and  were  covered  with  minute  blood* vesicles.  Seventeen  hours 
ifter  death  the  skin  of  the  neck  and  face  had  a  bloated  and  tense  appear- 
wmod  from  the  collection  of  gas  beneath.  Blue,  green,  and  livid  red 
doolourations  were  seen  more  or  less  over  the  whole  surface,  with  vesicles 
IB  the  advanced  putrefaction  of  bodies  after  some  days'  exposure  in  hot 
The  gases  which  issued  in  jets  from  every  part  of  the  skin  in 
lAieh  a  puncture  was  made,  were  highly  offensive.  When  a  flame  was 
■MBed  to  the  puncture,  the  gas  took  fire  with  almost  explosive  violence. 
Vw  gsm  did  not  discolour  slips  of  paper  moistened  with  lead  acetate  or 

of  silver :  hence  neither  sulphuretted  nor  phosphuretted  hydrogen 
nt.     It  burnt  like  marsh  gas ;   and  was  probably  this   gas, 

with  other  gases  and  vapours  derived  from  putrefaction.  When 
%fb  tense  skin  of  the  scrotum  was  punctured,  a  jet  of  carbnretted  hydro- 
IB  escaped,  which  burnt  steadily,  with  a  pale  yellowish  flame,  for 
-wnre  a  minute.  The  state  of  the  body  precluded  a  post-mortem 
'^UMunation,  which  was  considered  unnecessary  ('Med.  Gaz.'  1850,  vol. 

4»,P.17). 

The  condition  of  this  body  in  reference  to  the  process  of  putrefaction 
vit  sidi  as  Devergie  assigns  to  dead  bodies  at  a  period  of  six  to  twelve 
Ayi  afier  death,  on  the  assumption  that  they  have  been  freely  exposed  to 
HfBUtf  at  a  mean  temperature  OMed.  Leg.'  vol.  2,  p.  406).  Had  the  body 
MiUB  person  been  found  in  a  nouse  under  these  circumstances,  and  had 
pjtit  iiistory  of  the  case  been  entirely  unknown,  a  medical  man,  asked  to 
^mjgn  a  period  of  death,  from  common  experience  in  such  matters,  might 
pkne  declared  it  to  be  impossible  that  the  deceased  could  have  been  living 
v^ttun  twenty-four  hours  previously  to  the  discovery.  Suspicion  might 
^"ftlB  be  removed  from  persons  reaUy  guilty  of  murder,  because  it  might  be 
iJiOfed  that  they  had  not  been  in  or  near  the  house  until  within  a  day  of 
%b  discovery  of  the  body.  On  the  other  hand,  an  innocent  person  who 
^4  been  seen  in  company  with  the  deceased  five  or  six  days  previously,  or 
Ho  had  voluntarily  remained  in  the  same  room  with  the  body,  might  be 
ll^josily  charged  with  having  been  accessory  to  his  death.  This,  with 
tliflr  instances  of  a  similar  kind,  shows  that  unusual  caution  is  required 
^  eipiressing  a  medical  opinion  on  the  time  at  which  death  took  place,  in 
^Ddies  which  are  found  much  decomposed. 

The  causes  of  tibis  rapid  access  and  progress  of  putrefaction  in  the 
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body  of  a  man  dying  in  the  prime  of  life,  cannot  be  assigned  to  the  seaeoi 
of  the  year,  or  to  the  operation  of  any  nnnsaal  external  inflaences.  It  w» 
have  been  dae  to  the  condition  of  the  body,  especially  of  the  blood,  at  tlu 
time  of  death.  This  man  was  of  intemperate  habits,  with  a  flabby  mnscok 
system,  and  low  vital  energy.  These  were  precisely  the  conditions  favour 
able  to  the  speedy  loss  of  mnscalar  irritability  after  death,  with  ib 
appearance  and  disappearance  of  cadaveric  rigidity  after  an  nnnsnaft 
short  duration.  The  fourth  or  putrefactive  stage  was  therefore  reachei 
in  a  few  hours.  The  ward-temperature,  65°  iJ'.,  was  favourable  to  tibi 
process,  aud  the  blood  and  other  fluids  were  probably  prone  to  decompositioi 
Although  the  body  was  removed  into  a  cooler  atmosphere  on  the  moniiH 
following  death,  yet  the  process  having  once  commenced,  progressed  win 
great  rapidity. 

Marsh  described  a  case  of  a  somewhat  similar  kind.  A  man  «1m 
had  been  ill  about  fourteen  days,  was  admitted  into  the  Hotel  Diei 
at  Paris,  under  Bally.  He  died  on  the  night  after  his  admission;  ui 
on  examination  only  eight  hours  afterwards,  his  body  presented  ib 
following  appearances: — The  whole  of  the  skin  was  distended  wifl 
air ;  it  was  of  a  violet  colour,  and  studded  with  a  vesicular  emptuM 
in  detached  spots,  the  vesicles  being  filled,  some  with  a  reddish-cdonni 
serum,  and  others  with  gas.  The  abdomen  was  also  much  distended  Ig 
gas,  this  having  accumulated  not  in  the  intestines,  but  in  the  cavity  ol  tb 
peritoneum.  Upon  cutting  into  any  emphysematous  part,  an  inflammaU 
gas  escaped  which  was  readily  ignited  by  the  flame  of  a  candle.  Fm 
a  perforation  in  the  abdomen  it  issued  and  burnt  with  a  blneish  flaM 
(*  Ed  Med.  Joum.*  vol.  58,  p.  501.)  It  was  thought  this  state  of  the  boA 
indicated  putrefaction  before  death ;  but  it  was  merely  an  instance  ol  il 
rapid  supervention  after  death. 

The  experiments  and  observations  of  Brown-S^quard,  already  rafem 
to,  tend  to  explain  many  of  the  supposed  anomalies  which  present  tfaea 
selves  in  the  commencement,  progress,  and  dui*ation  of  the  process  of  pain 
faction.  The  various  physical  and  physiological  conditions  whicA  sffBO 
muscular  irritability,  and,  with  this,  cadaveric  rigidity  in  a  dead  bodj 
equally  influence  the  process.  The  time  for  its  commencement  in  a  dm 
body  is  defined  by  the  cessation  of  cadaveric  rigidity,  and  this  oonditia 
again  has  its  commencement  defined  by  the  loss  of  muscular  irritabilil} 
Some  experiments  on  dogs,  elsewhere  related  (page  59),  show  that  iriui 
rigidity  appears  and  disappeai-s  shortly  after  death,  putrefaction  is  speedil; 
manifested  in  a  body,  and  it  progresses  with  great  rapidity.  It  has  bea 
long  known  that  the  flesh  of  hunted  or  over-driven  animals  rapidly  nnda 
goes  putrefaction.  Brown- Sequard  saw  two  sheep  that  had  been  onr 
driven  to  reach  a  fair.  They  were  killed  by  the  section  of  the  caiotil 
arteries.  In  less  than  five  minutes  after  death  rigidity  was  evident  in  bod 
of  them  ;  and  putrefaction  was  manifest  before  the  end  of  the  day,  %a  t 
less  than  eight  hoars  after  death  (*  Proc.  Roy.  Soc'  1861,  p.  210).  Wbii- 
ever  exhausts  muscalar  power  at  the  time  of  death,  whether  it  be  violaii 
exercise,  disease,  or  poison,  tends  ccBteris  paribus  to  accelerate  pntrefsctiflih 
and  to  cause  it  to  spread  rapidly.  Thus  among  persons  killed  by  lightniiC 
or  by  strychnine,  the  body  oi  one  may  putrefy  rapidly,  while  that  • 
another  goes  through  the  ordinary  course.  It  is  not  due  so  much  to  ftl 
effect  of  the  agent  as  it  is  to  the  mode  in  which  it  has  destroyed  life. 

There  is  great  difiBculty  in  the  practical  application  of  these  principlflBit 
the  determination  of  the  probable  period  of  death,  in  reference  to  the  1x4 
of  a  person  found  dead.  Medical  opinions  are  frequently  required  in  cai* 
of  alleged  child-murder  on  the  probable  date  of  death  of  a  child,  win* 
body  has  been  found  in  a  putrefied  state.    With  a  due  regard  to  tJie  ooB' 
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der  which  the  bodj  has  heen  placed,  a  medical  witness  may 
J  be  able  to  saj  whether  its  state  was  such  as  to  be  consistent  or 
it  with  the  delivery  of  an  accused  woman  at  a  particular  period 

r  difficulties  occur  on  charges  of  murder  in  reference  to  the  bodies 
ound  dead  under  suspicious  circumstances.  The  connection  of 
i  person  with  the  act  maj  occasionallj  turn  upon  a  medical 
•specting  the  state  of  the  dead  bodj.  Beck  furnishes  a  case 
)  of  this  statement.     A  man  named  Desha  was  charged  with  the 

Francis  Baker.  The  deceased  was  last  seen  with  the  prisoner 
id,  1824.  The  body  of  the  deceased  was  found  on  JTov.  8th,  i.e. 
:terwards,  in  a  sheltered  hollow,  with  the  throat  cut,  with  several 
.  the  head,  and  a  wound  on  the  chest.     There  was  no  doubt  from 

of  the  wounds  that  the  deceased  had  been  murdered,  and  that 
ive  died  soon  after  their  infliction.  The  defence  of  the  prisoner 
a  gi^eat  extent  on  the  condition  of  the  body  when  found,  the 
][uestion  being,  whether  the  state  of  the  body  was  consistent 
nggestion  of  violent  death  caused  six  days  previously.  When 
,  it  had  undergone  so  little  change  that  it  was  considered  de^ 
Bt  have  been  alive  some  days  after  the  prisoner  had  been  last 
(  company.  The  body  when  first  found,  is  described  as  having 
;le  stiff ;  but  after  carrying  it  some  distance  it  became  pliant. 

no  appearance  of  putrefaction  about  it,  either  by  the  smell  or  by 
e  of  colour  in  the  skin.  In  two  days  after  its  discovery,  during 
iod  it  had  been  placed  in  a  room  in  which  there  was  a  fire, 
on  set  in,  and  the  abdomen  and  face  became  much  swollen  and 
Hi.  At  this  time,  i.e.  the  eighth  day  after  the  deceased  had  been 
,  much  blood  issued  from  the  wounds ;  according  to  one  medical 
e  wounds  at  this  date  appeared  fresh,  according  to  another  they 
There  was  some  conflicting  evidence,  lay  and  professional,  on  the 
vhether  putrefaction  could  be  so  completely  suspended  during 
I  as  it  had  been  in  this  instance.  The  counsel  for  the  prisoner 
1  the  absence  of  the  process  as  a  proof  that  death  must  have  been 
d  therefore  that  the  prisoner  could  have  had  no  share  in  it.  The 
>  inclined  to  this  view.  In  addressing  the  jury  he  said,  '  It  is 
I  suppose  that  a  body,  at  this  or  any  season  of  the  year,  could 
lined  that  long  without  exhibiting  some  symptoms  of  putrescence : 
so  that  in  two  or  three  days  after  it  was  found,  it  did  show  such 

as  in  that  time  might  naturally  be  expected.'  Another  singular 
5d  in  the  prisoner's  favour,  was  that  the  beard  had  g^own  after 
rery  of  the  body,  and  it  was  quite  short  when  it  was  first  seen, 
he  appearance  of  having  been  recently  shaven  ;  but  in  the  interval 
y  and  Thursday,  after  its  discovery,  it  had  become  a  little  longer, 
ontended  that  the  beard  will  grow  after  death  ;  and  as,  when  the 
found,  the  chin  was  cleanly  shaven,  this  pointed  to  recent  and 
Dote  death,  as  the  beard  would  have  already  become  elongated 

body  wa^  found,  had  the  deceaised  been  dead  six  days.  The 
itnesses,  in  reference  to  this  theory,  stated  that  the  appearance 

after  death  was  to  be  ascribed  to  a  shrinking  of  the  skin.  Thei 
med  a  verdict  of  guilty.  The  prisoner  subsequently  destroyed 
nd,  while  dying  from  his  wounds,  protested  his  innocence  of  this 
'  Beck's  Med.  Jnr.'  vol.  2,  p.  45.)  This  case  does  not  appear  to 
uch  difiBculty.  The  fact  that  the  body  of  the  deceased  remained 
a  a  sheltered  spot  during  the  month  of  November,  without  under- 
'  of  the  usual  changes  from  putrefaction,  is  consistent  with  death 
>revioasly.    When  found,  the  body  had  reached  the  third  stage 
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described  by  Devergie :  it  was  cold  and  pliant,  or  readily  became  so 
had  passed  throngh  the  stage  of  cadaveric  rig^<Ut7.  According  to  the 
servations  of  Devergie,  a  dead  bodj,  ccBteris  paribus  woald  assume 
condition  in  from  three  to  eight  days  after  death.  The  fact  that  pu 
faction  came  on  in  two  or  thi*ee  days  after  its  discoyeiy,  is  f nllj  explai 
by  the  cessation  of  cadaveric  rigidity  and  the  high  temperature  to  wl 
the  body  was  then  exposed.  The  state  of  the  beard  did  not  justify 
inference  that  death  had  been  more  recent.  Neither  the  age  nor  the  < 
dition  of  the  deceased's  body  is  stated,  bat  it  is  clear  that  he  died  saddi 
from  loss  of  blood,  as  well  as  other  injuries.  It  may  be  inferred,  thorefi 
that  his  muscular  system  was  endowed  with  the  ordinary  amount 
irritability.  In  cases  of  healthy  persons  suddenly  killed  by  decapitaii 
Brown-Sequard  observed  that  cadaveric  rigidity  did  not  appear  undl 
or  twelve  hours  after  death,  and  that  it  lasted  more  than  a  week  when 
weather  was  not  extremely  warm.  The  retardation  of  putrefaction  in 
above  case  may  have  been  due  to  a  similar  cause. 

The  medical  difficnlty  in  the  case  of  Desha  arose  chiefly  from  the  i 

pension  of  the  putrefactive  process  beyond  the  average  period.     Ot 

cases  have  occurred,  in  which  the  rapid  access  of  putrefaction  folloir 

sudden  death  has  implicated  persons  in  charges  of  murder,  and  they  h 

narrowly  escaped  conviction,  apparently  because  the  changes  produced 

putrefaction  had  been  mistaken  for  the   effects  of  violence.      In  18 

Ulleti  Byrne  was  tried  at  the  Commission  Court,  Dublin,  for  the  murda 

her   husband,   by    strangulation,    suffocation,   or   other   violence   (^'. 

Trial  of  Mrs.  Ellen  Byrne,  for  the  Murder  of  Mr.  Augustine  Byi 

specially  reported  by  T.  R.  Dancklcy,'   Dublin,   1842).      The  priso 

and  deceased,  who  were  in  a  respectable  condition  of  life,  were  in 

habit  of  drinking  to  excess.     On  this  occasion  they  had  retired  to  tl 

bedroom,  and  about  four  days  after  the  deceased  had  been  last  seen  ali 

and  eight  days  aft«r  they  had  been  in  the  room,  the  body  of  the  hisbi 

was  found  dead  on  the  bed,  while  the  wife  was  in  the  room.     She  p 

fessed  not  to  know  that  her  husband  was  dead,  and  sent  for  a  medical  m 

From  his  evidence,  it  appeared  that  when  he  first  saw  the  body  on  1 

evening  of    July  9th,  it  was  so  much  decomposed,  that   he  was  led 

believe  the  deceased  had  been  dead  at  least  four  or  five  days.     The  £ 

and  neck  were  black,  and  decomposition  had  gone  on  to  such  a  degm 

these  parts,  as  to  obliterate,  it  was  believed,  any  marks  of  violence  t 

might  have  been  there  at  the  time  of  death.     The  right  eye  was  protrm 

— the  tongue  projected  between  the  teeth  to  about  half  an  inch  :  the  € 

were  black,  the  lips  were  swollen,  and  the  fingers  were  contracted.    Tli 

was  a  frothy  liquid  issuing  from  the  mouth  and  nostrils  in  bubbles,  i 

Hving  maggots  were  seen  in  these  parts.    The  whole  of  the  body  was  grei 

swollen,  discoloured,  and  passing  rapidly  into  a  state  of   decompodti 

When  first  seen,  deceased  was  lying  on  his  face.     There  was  a  faint,  hd 

smell  in  the  room.     An  inspection  made  the  next  day  revealed  the  fact  tl 

putrefaction  had  taken  place  in  all  parts :  but  the  head  and  neck  w 

most  decomposed — the  black  colour  of  the  skin  appeared  to  decline  « 

got  down  to  the  lower  part  of  the  neck.     Internally,  the  heart  was  emp 

and  the  vessels  of  the  brain  were  perfectly  empty :   the  blood  was  fio 

Fseculent  matter  had  been  discharged  from  the  bowels  before  death. 

There  were  two  medical  questions  in  this  case,  on  which  the  goiH 
the  prisoner  rested  :  1.  When  did  the  deceased  die  ?  and,  2.  Was  del 
to  be  ascribed  to  violent  or  natural  causes  ?  On  July  1st,  eight  days  heft 
his  body  was  found,  deceased  had  retired  to  his  bedroom  with  his  wi 
and  during  that  time  a  large  quantity  of  spirits  had  been  taken  to  t 
room  and  oonsomed  by  him,  by  his  wife,  or  by  both  together.     On  the  8i 
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e  voice  of  deceased  was  heard,  as  if  he  and  his  wife  were  qnarrelling. 
n  ^e  4th  thej  were  not  seen :  on  the  5th,  a  man-servant  deposed  that 
e  was  called  npstairs  bj  the  deceased,  who  spoke  to  him,  and  gave  him 
Alf<«-crown  to  fetch  whisky.  He  then  heard  deceased's  voice,  and  saw 
lis  bare  arm  throngh  the  partly-opened  door;  bnt  from  the  position  in 
rhidi  he  was  placed,  he  conld  not  see  the  whole  of  deceased's  body.  After 
Ids  date,  deceased  was  neither  seen  nor  heard — ^he  was  found  dead  on 
lie  evening  of  Jaly  9th,  his  body  being  then  in  the  highly-decomposed 
Me  above  described.  On  Jnly  6th,  prisoner  left  the  bedroom  for  a  short 
aae,  and  closed  the  door.  On  the  7th  and  8th,  she  was  seen  at  the  door 
)f  the  bedroom  by  the  man-servant,  and  on  the  latter  day  by  her  maid- 
■mnt,  and  she  was  then  quite  sober,  and  spoke  to  them  as  usual.  On 
ifb  9th,  at  ten  o'clock  in  the  morning,  she  ordered  the  servant  to  bring 
If  two  cups  of  tea.  Between  six  and  eight  o'clock  on  the  evening  of  that 
by,  she  suddenly  called  to  one  of  her  sons,  to  turn  the  deceased  on  his 
Itik.  On  entering  the  bedroom,  he  found  deceased  dead,  and  his  body  as 
ibore  described.  As  the  prisoner  had  been  in  the  bedroom  alone  with  the 
leoeased,  either  living  or  dead,  from  July  5th  when  he  was  last  seen, 
■Ml  the  9th,  she  must,  it  was  alleged,  have  been  cognizant  of  his  death, 
tit  had  not  been  directly  caused  by  some  act  on  her  part.  The  prisoner 
■ide  two  statements :  first,  that  she  slept  in  the  bed  on  the  7th  and  8th, 
■d  that  deceased  died  on  the  8th.  She  subsequently  stated  that  he  died 
m  ike  9th,  the  day  on  which  the  body  was  discovered. 

Ri>m  the  state  of  decomposition  of  the  body,  two  of  the  medical  witnesses 
iv  the  prosecution  assigned  a  period  of  at  least  four  or  five  days,  during 
ffcich  deceased  must  have  been  dead.     Two  declined  to  give  an  opinion 

■  to  the  number  of  days,  but  Oeoghegan  stated  his  belief  that  such 
kiiigeB  might  take  place  in  from  twenty-eight  to  thirty  hours.  A 
■Bfiod  witness  called  for  the  defence  deposed  that  he  had  seen  a  body 

■  ueh  decomposed  twenty-four  hours  after  death.  On  referring  to  cases 
fawhere  related,  it  will  be  perceived  that  the  shorter  period  assigned  by 
hem  two  witnesses,  one  for  the  prosecution  and  the  other  for  the  defence, 
iqvite  within  the  limits  assigned  by  experience,  although  instances  of  such 
Blpd  putrefaction  are  not  common.  In  this  case,  however,  it  must  be 
NBembered  that  the  dead  body  was  shut  up  in  a  close  room,  at  the  hottest 
fCEiod  of  the  year,  and  the  circumstances  were  therefore  most  favourable 
to  the  process.  Admitting  that  this  was  an  exceptional  instance  of  rapid 
^Monposition,  the  changes  described  by  the  witnesses  might  have  occurred 
•fthin  twenty  hours  of  the  time  at  which  the  body  was  discovered,  thus 
ttRjiog  the  death  to  the  night  of  the  8th,  at  the  time  when  prisoner  was, 
inoiding  to  her  statement,  in  bed  with  the  deceased. 

The  other  question,  as  to  the  cause  of  death,  gave  rise  to  a  conflict  of 
<|iiion.  On  the  one  hand,  it  was  alleged  that  the  appearances  in  the 
vd^,  ue.  the  black  and  decomposed  condition  of  the  head  and  neck, 
spared  with  other  parts,  the  protrusion  of  one  eye  from  its  socket,  and 
"■>  projection  of  the  tongue  between  the  lips,  as  well  as  the  absence  of 
Jit  natural  cause  of  death,  were  medical  proofs  that  deceased  had  died 
7  strangulation  and  not  by  any  disease  or  accident.  On  the  other  hand 
^Waa  asserted  that  the  deceased  might  have  been  accidentally  suffocated 
"kile  helplessly  intoxicated,  by  falling  with  his  month  on  the  pillow, 
^  that  he  ixught  have  been  carried  ofE  by  a  sudden  attack  of  apoplexy 
'  epilepsy,  'fiie  discolouration  of  the  face,  the  protrusion  of  the  eye  and 
ligne,  and  the  discharge  of  faeces,  might  be  accounted  for  by  his  dyi^g 
Iring  a  convulsive  struggle ;  while  the  two  supposed  indicatioiut  of 
tmngling  affoitled  by  the  eye  and  tongue,  might  be  simply  the  result 
the  advanced  state  of  decomposition  in  which  the  body  was  fouA^    ^^ 
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the  witnesses  were  agreed,  that  there  were  no  marks  on  the 
indicate  death  by  strangulation ;  but  this  want  of  physical  erid 
aooonnted  for  by  some  of  them,  on  the  theory  that  all  snch  mar 
be  completely  obliterated  by  putrefaction.  The  heart  contained 
and  the  vessels  of  the  brain  were  empty,  the  blood  in  the  body  ' 
and  dark-coloured.  The  state  of  the  lungs  is  not  mentioned, 
condition  of  the  larynx  and  air-passag^,  so  that  it  is  left  i 
whether  any  mechanical  cause  of  obstruction  existed  in  these  pai 
emptiness  of  the  heart,  which  was  adverse  to  the  theory  of  < 
strangulation  (asphyxia),  was  referred  to  the  mechanical  effect  oi 
putrefaction  on  the  organ.  The  emptiness  of  the  brain  was  le 
plained.  It  was  inferred  by  most  of  the  witnesses  for  the  pro 
that  the  marks  of  manual  strangulation  on  the  neck  externally, 
usual  appearances  of  asphyxia  internally,  had  existed  at  the  time 
and  that  these  appearances  had  been  destroyed  by  putrefaction 
who  adopted  this  view,  contended  that  the  protruded  eye  and  ton 
conditions  which  had  resulted  from  strangulation  alone,  and  t 
could  not  be  produced  or  removed  by  rapid  putrefaction. 

The  alleged  g^ilt  of  the  prisoner  rested  chiefly  on  these  two  poi] 
facts  showed,  even  allowing  no  more  than  twenty  hours  to  hav 
between  death  and  the  discovery  of  the  body,  the  prisoner  must  h 
cognizant  of  the  death ;  and,  unless  hopelessly  insensible  from  drin 
appears  to  have  been  disproved  by  the  evidence,  she  would,  it  was  si 
if  innocent,  have  given  an  alarm.  She  ultimately  called  to  her  so: 
reason  can  be  assigned  why  she  did  not  call  for  assistance  earlier, 
impossible  to  assume  that  she  was  speculating  on  the  rapid  decon 
of  the  body,  and  watching  for  the  stage  when  marks  of  violent 
be  obliterated.  No  motive  could  be  assigned  for  the  murder,  noi 
remaining  shut  up  in  the  same  room  with  her  husband,  as  it  was 
for  four  or  five  days.  Under  these  circumstances,  with  the  a 
by  some  of  the  scientific  witnesses,  that  the  protrusion  of  the 
tongue  might  have  been  caused  by  putrefaction,  the  jury  ret 
verdict  bf  not  guilty.  There  was  nothing  to  exclude  the  snpposi 
the  deceased  might  have  died  in  an  epileptic  fit,  as  a  result  of  < 
drinking.  In  any  case,  it  was  obvious  that  the  body  had  undergc 
putrefaction.  The  greater  decomposition  observed  in  the  head  a 
might  have  arisen  irom,  the  congestion  of  blood  in  the  superficial 
As  other  causes  beside  manual  violence  may  produce  congestioi 
head  and  neck,  the  blackening  of  these  parts  in  a  highly-decompo 
furnished  no  medical  evidence  of  homicide.  The  protrusion  of 
and  tongue  did  not  strengthen  the  theory  of  strangulation,  sine 
properly  admitted  by  some  of  the  medical  witnesses  that  these  cc 
were  consistent  with  the  effects  of  putrefaction  in  an  advance 
There  was,  therefore,  no  medical  evidence  to  show  that  decea 
died  by  violence ;  and,  instead  of  drawing  the  inference  that  snch 
had  existed  and  had  been  destroyed  by  putrefaction,  it  would  h; 
safer  to  have  said  that  the  highly  decomposed  state  of  the  b< 
vented  any  correct  medical  opinion  from  being  formed.  No  opini 
the  length  of  affirming  that  death  was  necessarily  produced  by  t 
and  the  jury  were  informed  by  the  judge  that  they  were  not  to 
the  prisoner  on  probability,  however  strong,  or  on  a  mere  prepoi 
tl  medical  opinion. 

The  medical  evidence  at  this  trial  raised  the  question  wb 
protkosion  of  the  eye  and  tongue  in  a  highly-decomposed  stat 
head  fb^d  neck  should  or  should  not  be  regarded  as  an  absolute  ] 
homicidal  violence  applied  to  the  neck.    One  of  the  scientific  n 
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iffirmed  that  these  states  could  not  result  from  patrefaction.  Another 
deposed  that  thej  might  resnlt  from  gaseous  decomposition  taking  place 
in  the  orbit ;  the  gases  thus  confined  would  cause  a  projection  of  the  eye 
and  its  ooyerings,  while,  in  reference  to  the  tongue,  the  effect  might  be 
aided  by  the  face  being  inclined  downwards,  and  the  mouth  being  partly 

rL  The  fact  that  only  one  eye  was  protruded  is  less  reconcilable  with 
effect  of  mechanical  pressure  on  the  neck  than  with  the  theory  that 
dboomposition  took  place  from  effusion  of  blood  or  other  causes  more  in 
«ie  orbit  than  in  the  other.  With  regard  to  the  tongue,  whatever  causes 
congestion  of  the  head  and  neck,  is  likely  to  cause  congestion  of  this 
Qfgsn ;  and  putrefaction,  by  the  production  of  gas  in  its  substance,  may 
lead  to  its  enlargement  and  protrusion. 

It  is  strange  that  the  protrusion  of  the  eye  as  a  result  of  putrefaction 
■kmld  have  been  doubted  and  even  denied,  by  some  of  the  witnesses  at 
Hds  triaL  So  conflicting  was  the  evidence  regarding  this  appearance, 
fttt  Greoghegan  made  it  a  subject  of  experiment  on  the  dead  body  of 
a  child,  and  he  observed  that  the  eyes  protruded,  as  a  result  of  decom- 
position, on  the  eighth  day;  they  began  to  present  the  appearance  of 
■ntnudon  on  the  fourth  day.  A  case  of  rapid  putrefaction,  in  which 
both  eyes  protruded  as  early  as  sixteen  hours  ^ter  death  is  reported 
(*lfed.  Gaz.,'  Jan.  1850,  p.  1/).  The  time  at  which  such  an  appearance 
■^  present  itself  after  death,  must  obviously  depend  on  the  period  at 
wkofdi  gaseous  putrefaction  takes  place  in  the  orbits.  Although,  in  the 
lead,  the  eyes  are  usually  collapsed  owing  to  transudation  of  the  fluids, 
^  it  has  been  pointed  out  by  Orfila,  that  the  lids  may  bulge  forwards 
nd  the  eyes  protrude,  from  the  production  of  gases  within  the  cranium 
nd  orbits. 

In  Dec.  1868  a  trial  took  place,  involving  questions  almost  identical 
with  those  which  arose  at  the  trial  of  Mrs.  Byrne  {Beg,  v.  Mahaig^ 
Engston  Wint.  Ass.,  1863).  On  this  occasion  the  body  of  a  woman  was 
iMnd  dead  in  a  room  in  an  advanced  state  of  putrefaction.  The  deceased 
nd  her  lover,  a  soldier,  had  retired  to  a  bedroom  some  days  before,  and 
kid  kept  themselves  there  secluded :  the  soldier  was  found  with  his 
ftroat  severely  cut.  This  man  was  charged  with  the  murder  of  the 
ieoessed,  by  strangling  her  with  a  rope,  and  the  medical  questions  to  be 
tobed  were:  How  long  had  she  been  dead?  and,  Did  she  die  from 
tfani^lation,  or  any  other  cause?  The  author  attended  the  inquest 
tad  the  trial  on  the  part  of  the  Crown,  having  made  an  analysis  of 
Ae  stomach  in  order  to  determine  whether  poison  was  present  therein. 
TUoDg  the  two  questions  in  their  order,  it  may  be  observed  that  the 
Bedical  evidence  showed,  that  when  the  deceased  was  first  discovered, 
•  ITov.  6th,  at  6.30  a.m.,  she  was  lying  on  her  back  in  bed,  her  body 
Uig  covered  with  clothes  as  usual,  the  head  and  neck  only  being  exposed. 
Aere  was  a  pillow  lying  loosely  over  the  face.  There  was  no  rigidity, 
•d  the  hands  were  not  clenched.  The  upper  part  of  the  body,  including 
%  head,  neck,  and  shoulders,  was  very  much  decomposed.  The  skin  of  the 
&ee  was  so  black  that  the  features  could  not  be  described.  The  tongue 
•u  protruded  and  swollen.  The  lips  were  everted  and  blown  up  with  gas. 
fiases  escaped  from  between  the  tongue  and  lips  with  a  slight  hissing 
■Bund.  The  abdomen  was  enormously  distended  with  gas,  and  at  the 
Wer  part  much  discoloured.  On  opening  its  cavity  the  intestines  pro- 
inded.  The  liver  was  in  a  putrefied  state.  On  cutting  into  the  skin 
t  the  chest  a  large  quantity  of  air  escaped ;  the  lungs  were  found  collapsed, 
Jid  the  heart  was  empty  and  contracted.  Owing  to  the  putrefied  con- 
ttion  of  the  body  the  head  was  not  examined.  From  the  blackened  and 
eoompoeed  state  of   the  upper  part  of   the  body,   a  medical  witness 
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formed  tho  opinion  that  death  had  been  caused  by  Tiolence,  and  he  infened 
that  deceased  mnst  have  been  dead  for  some  time. 

According  to  the  evidence,  the  prisoner  and  deceased  took  the  bedroon 
as  a  lodging  at  the  public-honse  on  Not.  3rd.     The  deceased  was  sees  oi 
that  night  about  nine  o'clock,  as  well  as  the  following  morning.     On  tb 
last  occasion  the  landlady,  who  took  the  breakfast  to  Uie  door  of  the  voon^ 
saw  her  fac«  in  bed.     She  was  lying  still,  and,  as  she  did  not  speak,  tb 
witness  could  not  say  whether  she  was  then   living  or  dead.     It  wm 
observed,  however,  that  of  tho  breakfasts   taken  up,  which  had  htm 
ordered  for  two  the  previons  evening,  only  one  was  eaten.     From  M; 
time  deceased  was  not  seen  alive.     The  prisoner  came  downstairs  on  "Sm,  •? 
5th,  at  9  A.M.     There  was  nothing  unusual  in  his  appearance  ormaiuMb'^ 
He  asked  to  borrow  a  razor  to  shave  himself,  but  there  was  no  raMrk'^ 
the  house.     Breakfasts  were  not  taken  up  that  morning ;  and  the  fottoi^ 
ing  morning,  as  neither  appeared,  the  room  was  entered,  and  the  bodf  rf.. 
deceased  was  then  found  in  the  state  described.     The  prisoner  was  Iviag 
on  the  bed  with  his  throat  severely  cut :  the  wound  had  obyiousty  Ml 
inflicted  some  hours,  and  had  bled  a  great  deal. 

From  the  time  when  the  deceased  was  last  seen  living,  about  sixty  boos, 
had  elapsed.  Considering  that  the  weather  was  close  and  damp,  andiki; 
body  shut  up  in  a  small  room,  there  was  ample  time  for  the  putre&dnt  - 
changes  described  to  have  taken  place ;  although  such  a  degree  of  pili^ 
faction  is  rarely  seen  until  after  the  lapse  of  three  or  four  days  in  mm 
damp  weather.  It  was  therefore  an  exceptional  instance  of  rapid  deoaifr< 
position,  like  those  elsewhere  described.  As  the  prisoner  alone  was  in  Hi- 
room  with  the  deceased,  he  must  have  been  cognizant  of  her  death ;  ail 
yet  he  gave  no  alarm.  His  statement  was,  that  they  had  both  lenbii 
to  die ;  that  they  had  purchased  poison  on  the  3rd,  and  took  it  on  At 
evening  of  that  day,  and  that  deceased  died  in  his  arms.  In  the  allw* 
noon,  having  left  the  room  for  a  short  time,  he  found  on  his  return  i  oofl 
round  her  neck,  which  he  removed.  Tho  highly-decomposed  oonditioii 
of  the  body  was  consistent  with  his  statements;  for  although  one  day 
might  be  sufficient  for  such  changes,  they  are  seldom  witnessed  in  kia 
than  two  days.  This  would  place  the  death  of  the  deceased  on  the  nigkfe 
of  the  3rd. 

The    main    question,   however,   was    this: — had    the   deceased  beett 
strangled  by  the  prisoner  on  that  night,  or  did  she  die  from  any  otkr 
cause  ?     The  putrefied  condition  of  the  body  was  consistent  with  eite 
hypothesis,  and  it  was  a  strong  circumstance  against  him  that  he  hd 
remained  in  the  room  with  the  dead  body.     There  was,  however,  an  entiv 
absence  of  motive  for  the  alleged  murder.     The  prisoner  and  deceased  kid 
been  apparently  happy  together.     No  quarrelling  or  struggling  was  had 
at  any  time  by  the  people  of  tho  house.     There  were  no  marks  of  violflit 
on  her  person  indicative  of  struggling  or  resistance.     It  was  proved,* 
prisoner  had  stated,  that  the  deceased  had,  on  Nov.  3rd,  purchased  ikft 
druggist's,  under  a  false  pretence,  a  threepenny  packet  of  Butler's  venaii* ' 
killer.     This  contains  about  one  grain  of  strychnine,  mixed  with  soot  vd 
flour ;  and  the  paper  wrapper  of  this  packet,  with  the  emp^  bag  whkfc 
had  contained  the  poison,  was  found  in  the  prisoner's  possession.    Sevtfl 
letters  written  bv  the  prisoner,  one  apparently  at  the  dictation  or  with  ft» 
cognizance  of  deceased,  referred   to   their  mutual  intention  to  dcsW 
themselves ;    and   another,   dated   Not.   4th,   stated   that  deceased  hi  | 
taken  poison   and  had  died  in  his  arms.      With  these  facts  there  w*  i 
reason  to  believe  that  the  deceased  had  really  taken  the  poison  which  A«  ' 
herself  had  purchased,  and  had  died  from  its  effects.     Assuming  th* 
muscular  irritability  had  been  exhausted  by  violent  tetanic  convulsio* 
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dore  death,  and  that  the  deceased  had  died  in  one  of  these  oonvnlsive  fits 
ith  great  congestion  of  the  head,  the  rapid  putrefaction  and  the  blacken- 
ig  of  the  features  irom.  the  decomposed  blood  in  the  vessels,  would  then 
e  erplained.     The  empty  and  contracted  state  of  the  heart  was  also  con- 
istent  with  this  view.     The  stomach  was  examined  chemically  by  the 
nedical  man  who  was  first  called  in  to  see  the  deceased.    He  found  it  empty, 
sontaining  only  mucus  with  some  black  particles,  the  nature  of  which 
Donld  not  be  defined.    It  was  at  first  thought  that  it  contained  strych- 
ime,  but  on  making  an  analysis  of  the  remainder  of  the  stomach,  and  the 
iprit  in  which  it  had  been  preserved,  the  author  found  that  it  contained  no 
itiychnine,  and  that  the  chemical  results  which  had  led  to  this  conclusion 
owing  to  the  colouring  action  of  sulphuric  acid  on  potassium  bichro- 
in  contact  with  organic  matter.     In  the  state  in  which  the  stomach 
brought,  cut  into  two  portions  and  macerated  in  spirit,  it  was  im- 
nnble  to  determine  whether  it  had  originally  contained  starch  or  soot 
[the  substances  with  which  the  strychnine  in  the  purchased  powder  was 
■ized),  or  gi^  (the  liquid  in  which  the  prisoner  said  the  deceased  had 
iaken  the  poison).     This  negative  result  did  not  show  that  the  deceased 
mdd  not  have  died  from  the  effects  of  a  small  dose  of  strychnine  (half 
I  grain)  such  as  would  be  contained  in  one  half  of  the  packet  which 
4e  purchased:    for   such   a   quantity   might   have   been   removed   by 
daoiption,  especially  as  the  poison  was  taken  on  an  empty  stomach.     The 
inrj  adopted  by  the  medical  men  who  examined  the  body,  was  that 
koeased  had  probably  taken  strychnine,  but  that,  before  the  poison  had 
ltd  time  to  operate  fatally,  she  had  been  strangled  by  the  prisoner  by 
wtmoa  of  a  rope  placed  round  her  neck.     This,  in  their  judgment,  would 
weoont  for  the  contracted  and  empty  state  of  the  heart  and  lungs  :  they 
Mimed  that  as  the  strychnine  was  in  the  system,  it  would  prevent  that 
leeunnlation  of  Uood  m  these  organs  which  is  considered  to  be  charae- 
tntio  of  death  by  asphyxia.     Another  suggestion  was,  that  assuming 
ihjchnine  not  to  have  been  taken  by  deceased,  the  empty  condition  of  the 
mrt  and  lungs  might  be  accounted  for  by  the  effect  of  gaseous  putrefao- 
ion  in  the  abdomen.    A  few  ounces  of  bloody  serum  were  found  in  the 
ttnty  of  the  chest,  but  no  blood  was  present  in  the  heart  or  great  vessels 
loiinected  with  it. 

As  the  head  was  not  examined,  and  the  internal  appearances  of  the 
Ant  did  not  support  the  theory  of  death  by  strangulation,  it  was  sought 
h  MUblish  this  view  by  the  external  appearances.  Here,  however,  the 
HmedifBculty  arose  as  in  the  preceding  case.  The  advanced  state  of  decom- 
fm&m  in  the  head  and  neck  rendered  the  medical  conclusions,  to  say  the 
wt,  unsafe.  The  facts  relied  upon,  to  show  that  deceased  had  died  from 
fcu^nlation,  were, — 1.  The  black  and  decomposed  state  of  the  head  and 
leek,  compared  with  other  parts  of  the  body.  2.  Certain  marks  found  on 
he  neck,  at  the  upper  part,  and  chiefly  on  the  left  side.  3.  The  peculiarly 
loist  condition  of  the  head  and  upper  part  of  the  neck,  and  the  drier 
Mearance  of  the  lower  part,  near  the  chest.  4.  The  enormous  distension 
J  the  head,  and  the  protrusion  of  the  tongue  between  the  lips. 

The  first  and  third  reasons  assigned  indicate,  not  the  cause  of  death, 
riiether  by  violence,  disease,  or  poison,  but  simplv  an  advanced  stage  of 
he  putrefactive  process,  in  a  case  in  which  death  had  taken  place  sud<« 
imly,  and  the  conditions  were  favourable  to  putrefaction.  The  surgeon 
►ho  first  inspected  the  body,  found,  on  the  day  following  its  discovery, 
liree  marks  on  the  neck,  corresponding  to  three  similar  marks  at  the  back 
Mttt.  There  was  no  abrasion  of  the  cuticle  in  front,  nor  any  indentation 
r  depression,  but  at  the  back,  the  cuticle  was  peeling  off  as  the  result  of 
ntr^action,  and  aenim  exuded  from  it.     On  removing  the  integuments 
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there  was  no  appearance  of  escape  or  coagulation  of  blood  beneath ;  and 
this  is  generally  found  in  death  from  strangulation.  The  cellular  tissue 
"was  much  blown  up  with  the  gases  of  putrefaction.  At  the  adjourned 
inquest  before  the  coroner,  while  the  facts  were  recent,  the  witness  had 
thus  described  the  appearances  on  the  neck :  *  On  the  external  surface  of 
the  neck,  there  were  two  or  three  indistinct  marks,  most  distinct  on  ibe 
left  side.  On  removing  the  skin,  there  was  not  the  least  escape  of  Uoo(^ 
but  here  and  there  the  muscular  tissue  was  more  discoloured  than  tiie 
remainder/  Another  witness,  who  saw  the  body  twenty-four  hours  Iste^ 
described  the  marks  as  consisting  of  two  or  three  lines  of  dark  disoolonn* 
tion.  There  were  no  signs  of  violence  beneath  the  marks,  but  the  structnni 
were  of  a  darker  colour  below.  He  further  stated  that  there  was  madt 
blood  beneath  the  skin  from  the  chin  to  the  chest ;  and  on  the  arms  that 
were  apple-green  streaks  from  putrefaction  in  the  course  of  the  blood-yesidL 
The  protrusion  of  the  tongue  was  referred  by  both,  not  to  putre&U!tio% 
but  to  mechanical  pressure  on  the  neck  as  a  result  of  strangulation. 

A  long  clothes-line  was  found  in  the  room,  under  the  bed.  This  wit 
proved  to  belong  to  the  landlady,  who  stated  that  it  had  been  lying  a  long 
time  in  the  room  before  it  was  let  to  the  prisoner  and  deceased.  On  it  wis 
one  small  spot  of  coagulated  blood,  as  if  from  a  wound,  and  some  hog 
hairs  of  a  female.  When  these  were  compared  with  some  taken  bam 
deceased's  head,  there  was  found  to  be  no  resemblance.  It  was  suggested 
for  the  prosecution,  that  this  rope  had  been  employed  by  the  priaoiMif 
as  the  instrument  of  murder. 

The  author's  evidence  on  this  part  of  the  case,  the  cause  of  death,  was  ia 
the  effect  that,  as  the  deceased  was  not  seen  in  the  act  of  dying,  any  medkil 
opinion  of  the  cause  of  death  must  be  speculative  ;  that  there  was  nothiqg 
inconsistent  with  death  from  strychnine  as  alleged  by  the  prisoner,  whSk 
there  were  no  medical  facts  on  which  the  hypothesis  of  death  from  strangi* 
lation  could  be  safely  based.  The  internal  appearances,  so  far  ae  th^ 
were  observed,  were  more  consistent  with  death  from  strychnine,  than 
with  death  from  strangulation,  a  fact  admitted  by  the  two  medical  men 
who  ascribed  death  to  homicidal  strangulation ;  that  the  non-detection  of 
strychnine  in  the  body  was  not  inconsistent  with  the  fact  that  a  smaJl  bob 
fatal  dose  had  been  taken  by  deceased;  that  a  rigid  state  of  the  limbeina 
dead  body  would  not  be  found  where  putrefaction  had  advanced  to  aoch 
a  degree  as  in  this  case.  Further,  the  external  appearances  did  not  pron 
that  violence  snfiBcient  to  cause  death  by  strangulation  had  been  applied  to 
the  neck  of  the  deceased.  The  marks  of  discolouration  on  the  neck,  wi4 
the  protrusion  of  the  tongue,  might  have  arisen  from  extreme  putrefacti?! 
changes.  Had  they  been  produced  by  the  application  of  a  cord,  snch  i 
degi'ee  of  violence  as  would  have  caused  the  tongue  to  protrude  woa» 
have  produced  indentation  and  depression  of  the  soft  parts  of  the  neii 
with  an  efFosion  of  blood  in  the  course  of  the  depression,  and  a  ruffling  of  i 
abrasion  of  the  skin.  There  was  no  protrusion  of  the  eyes;  the  tongW  1 
was  not  indented  or  bitten  by  the  teeth,  and  the  hands  were  not  clendw 
as  in  death  by  violent  strangulation. 

It  was  suggested  by  counsel  that  strangulation  might  have  been  prtH 
duced  by  other  and  less  violent  means  than  by  the  use  of  the  it)pe,  and  d* 
slight  appearances  thei^eby  produced  might  have  been  obliterated  by  pntre* 
faction.  It  was  admitted  that  this  might  happen,  but  there  were  tio 
medical  facts  on  which  such  an  opinion  could  be  based.  The  appearance* 
were  all  consistent  with  putrefaction  in  an  advanced  stage,  without  reeoH* 
ing  to  the  assumption  that  any  violence  whatever,  sufficient  to  cause  deathi 
had  been  done  to  the  neck.  In  the  defence,  it  was  urged  that  the  prisoner 
and  deceased  had  agreed  jointly  to  take  away  their  own  lives :  this  irtf 


CAUSED  BY  PUTREFACTION.  121 

'^ed  bj  the  letters  and  their  conduct.  Deceased  herself  had  purchased 
on  for  this  purpose,  and  had  taken  it,  according  to  the  prisoner's  state- 
it,  on  the  eyening  of  the  day  on  which  she  procured  it.     Everything  in 

case  was  consistent  with  the  theory  of  voluntary  suicide,  and  of  an 
onpted  suicide  by  the  prisoner  in  a  state  of  despair.  The  powder  con- 
ling  the  poison  had  disappeared,  while  the  paper  bag  in  which  it  was 
I  remained. 

In  his  charge  to  the  jury,  Pigott,  B.,  observed  that  the  great  question 
ihem  to  decide,  was  whether  the  prisoner  had  any  part  in  the  death  of 

deceased.  If  they  were  of  opinion  that  her  death  was  caused  by  the 
e,  and  by  his  act,  then  their  verdict  must  of  course  be  wilful  murder. 
hey  thought  that  death  was  caused  by  poison,  then  they  would  have  to 
lider  whether  the  deceased  took  the  poison  without  any  participation 
bis  part,  in  aiding  and  abetting  her  act,  and  if  she  did,  then  they  must 
nit  him.  But  if,  in  their  judgment,  the  two  agreed  together  to  take 
ion,  and  took  it  together,  and  she  died,  and  he  survived,  then  their 
iict  must  be  also  wilful  murder.  The  jury  adopted  this  view,  and 
ad  that  the  prisoner  was  guilty  as  an  accessory  before  the  fact,  i,e,  that 
was  not  guilty  of  murder  by  strangulation,  but  that  he  aided  and 
bted  deceased  in  the  voluntary  act  of  self-murder. 
The  two  medical  men,  while  expressing  their  belief  that  death  had 
1  caused  by  strangulation,  admitted  in  cross  examination,  that  they 
Jd  not  swear  that  deceased  had  not  died  from  strychnine  or  some 
T  cause ;  and  one  of  them  stated  that  his  reason  for  thinking  that 
chnine  had  not  caused  death  was,  that  none  could  be  detected  in  the 
f»  It  is  obvious,  however,  that  a  person  may  take  a  dose  of  strych- 
t,  and  yet,  by  the  act  of  another,  die  from  strangulation  before  the 
on  has  been  wholly  absorbed,  or  before  a  quantity  sufficient  to  cause 
:h  has  penetrated  into  the  blood.  The  discovery  of  some  portion  of 
c^ine  in  the  stomach  would  not  prove  that  the  deceased  had  not  been 
ogled,  and  its  non-discovery,  therefore,  could  not  be  taken  as  a  fact  in 
»ar  of  death  from  strangulation.  In  short,  this  form  of  violent  death 
lid  be  clearly  and  conclusively  established  by  medical  facts,  indo- 
lently of  the  administration  of  poison.  Here  the  cause  of  death  was 
ply  based  on  medical  belief  or  probability ;  not  on  absolute  certainty, 
eh  alone  would  justify  a  jury  in  coming  to  the  conclusion  that  murder 
.  been  thus  deliberately  perpetrated.  According  to  the  prisoner's  state- 
sti  the  rope  was  really  around  the  neck  of  the  woman  on  the  night  of 

Zrdy  and  he  removed  it.  Assuming  that  the  coloured  marks  on  the 
k  arose  from  mechanical  pressure,  and  not  from  putrefaction,  it 
omes  a  question  whether  the  rope  may  not  have  been  thus  used  by 
eased,  in  attempting  to  strangle  herself,  or  by  the  prisoner  in  aiding 
[  abetting  her  in  the  attempt.  Such  a  degree  of  pressure  might  be 
ie  on  the  part  of  the  neck  where  those  marks  were  found,  without 
sing  death,  and  this  would  accoDnt  for  their  presence,  without  rendering 
lecessary  to  suppose  that  murder  by  strangulation  had  been  actually 
petrated.  The  description  does  not  convey  the  idea  that  it  was  im- 
aible  for  deceased  thus  to  have  produced  them,  or  that  they  could 

have  been  produced  without  necessarily  causing  death ;  and  thus 
re  was  nothing  to  support  the  hypothesis  of  murder  but  medical 
jecture. 

It  was  stated  in  evidence,  by  one  of  the  medical  men,  that  if  strych- 
e  had  been  taken  and  dea^  was  subsequently  caused  by  strangu- 
on,  this  fact  would  account  for  the  absence  of  the  usual  appearances  of 
hyxia  in  the  heart  and  lungs,  i.e.  that  strychnine  would  operate  by 
ducing  a  contracted  and  empty  state  of  the  heart.     Some  questions  on 
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this  point  were  put  by  the  judge,  in  answer  to  which,  the  author  stated  that 
no  case  of  this  compound  character  had,  so  far  as  he  knew,  occurred,  or  heet 
recorded ;  but  that  on  general  medical  principles,  if,  after  taking  poison, « 
person  underwent  strangulation,  there  was  no  reason,  quoad  the  poisoiv 
why  the  usual  appearances  of  strangulation  should  not  be  found  in  tb 
heart  and  lungs.  The  poison  being  in  the  body,  would  not  prevent  tin 
appearances  which  attend  a  sudden  form  of  violent  death ;  and  althongii  § 
contracted  and  empty  state  of  the  heart  may  be  found  in  numerous  cum 
besides  death  from  strychnine,  it  is  reasonable  to  infer  that  if  the  action  cl 
the  poison  had  proceeded  so  far  as  to  cause  the  emptiness  and  contractiot 
of  the  organ,  it  had  gone  far  enough  to  cause  death,  thas  rendering  it 
unnecessary  to  resort  to  any  other  hypothesis.  From  all  the  facts  ol  tin 
case,  it  is  in  the  highest  degree  probable  that  deceased  took  a  portion  ol 
the  powder  containing  strychnine  on  the  evening  of  Nov.  3rd,  and 
that  she  died  from  its  effects  in  the  course  of  the  night ;  that  when  \m 
body  was  found,  she  had  been  dead  more  than  two  days ;  that  the  priaonflr 
aided  and  abetted  her  in  the  act  of  self-murder ;  that  he  was  cogninnt  of 
her  death,  and  was  for  at  least  two  days  in  the  room  with  her  dead  bod^y 
without  giving  any  alarm  or  calling  for  assistance ;  that  he  may  or  mi^ 
not  have  taken  part  of  the  powder,  but  that  in  accordance  with  tbor 
mutaally  expressed  intentions,  he  had  attempted  to  destroy  himaelf  bf 
inflicting  a  serious  wound  in  his  own  throat.  The  wound  was  not  of  tint 
slight  nature  wliich  is  observed  in  wounds  self-inflicted  fop  the  pnipowrf 
concealing  or  masking  crime.  He  had  lost  much  blood,  and  was  deprened 
and  faint  when  found. 

These  cases  will  serve  to  show  that  the  changes  produced  by  putrefadkl 
in  a  dead  body  may  often  involve  questions  of  life  and  death,  and  ihd 
they  requii*e  more  attention  from  the  medical  profession  than  they  liafi 
hitherto  received.  In  alleged  child-murder  it  has  been  generally  ooa* 
sidered  that  a  highly  putrefied  state  of  the  lungs  prevents  a  correct  modioli 
opinion  being  formed  of  their  actual  condition  at  birth ;  and  there  aie  hw 
who  would  venture  to  infer  from  experiments  on  such  lungs,  that  a  diild 
had  breathed  after  its  birth.  In  reference  to  poisoning,  when,  in  any 
suspected  case,  the  mucous  membrane  of  the  stomach  and  bowels  hai 
undergone  extensive  changes  from  putrefaction,  it  would  be  unsafe  to  rdf 
upon  the  appearances  as  evidence  of  death  irom.  poison,  although  tfaflf 
might  at  first  sight  resemble  those  produced  by  irritants.  The  samt  "j 
caution  should  be  observed  in  forming  an  opinion  from  the  state  of  tfat  , 
skin  when  putrefaction  is  far  advanced.  The  discolourations  which  hert  | 
take  place,  especially  in  psLvts  of  the  body  in  which  the  venous  trunks  aad 
capillaries  are  congested  fi*om  any  cause  at  the  time  of  death,  are  tiabb 
to  deceive  the  examiner  when  death  is  attributed  to  violence,  and  he  i» 
searching  for  proofs  of  this.  In  another  place  (page  89)  several  ca«» 
of  this  description  are  quoted,  and  in  one,  according  to  the  statement  d 
Christison,  a  man  appears  to  have  been  wrongly  convicted  of  murder  Iqr 
strangulation,  chiefly  because  a  broad  blue  mark  was  found  in  the  front  w 
the  neck  of  the  deceased.  This  was  at  first  attributed  to  violence.  Thcrt 
seems,  however,  to  have  been  little  doubt  that  it  was  due  to  post-moitfi* 
changes  in  the  body. 

Putrefaction,  unless  advanced  to  the  last  stage,  cannot  entirely  deetiof 
marks  of  violence  when  attended  by  physical  injury  to  parts,  such  i* 
abrasions  or  lacerations  of  the  skin,  laceration  or  crushing  of  the  muscle* 
with  fracture  of  the  trachea  or  larynx,  protrusion  of  the  tongue,  accom- 
panied by  marks  of  indentation  or  laceration  by  the  teeth.  In  such  cafie8» 
a  safe  medical  opinion  may  be  formed  in  spite  of  the  decomposed  state  (i 
parts ;  but  it  is  otherwise  with  superficial  marks  unattended  with  mechaiu- 
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injury.  These  are  precisely  the  appearances  which  occasion  mistakes, 
they  may  be  really  doe  to  post-mortem  changes,  and  not  to  violence, 
is  tame  that  life  may  be  destroyed  by  a  slight  degree  of  mechanical 
ware,  and  the  injury  thas  occasioned  may  be  masked  or  obliterated  by 
krefaction.  There  is,  however,  this  conclnsion  to  be  drawn :  it  is  far 
iet  that  a  few  cases  of  real  homicidal  violence  should  thns  escape 
ignition,  than  that  we  should  incnr  the  serious  risk  of  involving  an 
looeni  person  in  a  charge  which  on  conviction  might  lead  to  capital 
nishment.  Murder  by  strangulation  is  murder  in  its  worst  and  most 
gravated  form.  The  act  itself  implies  malice  and  deliberate  design, 
the  body  is  not  decomposed,  we  may  act  safely :  if  decomposition  has 
mnced  to  a  great  degree,  whether  generally  or  locally,  it  would  be 
safe  to  base  an  opinion  on  superficial  discolourations. 

3.  Putrefaction  in  Water. — The  process  here  takes  place  more  slowly 
in  in  the  atmosphere,  owing  to  the  low  temperature,  and  the  free  access  of 
being  cut  o£E.  The  skin  covering  the  palms  of  the  hands  and  the  soles 
Ihe  feet  is  found  thickened,  white,  and  sodden  from  imbibition,  when  the 
ly  has  remained  several  days  in  water.  Owing  to  this  cause,  ecchymoses, 
alting  from  violence  during  life,  are  not  always  apparent  in  a  body 
ently  removed  from  water ;  it  is  only  when  the  skin  has  lost  the  greater 
i  of  the  water  by  evaporation  that  ecchymoses  and  other  marks  of 
lence  begin  to  show  themselves.  The  influence  of  air  upon  the  skin  of 
ody,  which  has  been  for  some  days  submerged,  is  chiefly  seen,  after  its 
loval  from  water,  in  the  face  and  chest.  In  a  few  hours,  if  the  tempera- 
e  of  the  atmosphere  be  moderately  high,  the  face  will  commonly  be 
nd  bloated,  and  either  livid  or  black.  The  features  are  so  distorted, 
t  they  cannot  be  recognized  by  those  who  knew  the  person  during  life. 
d  change  chiefly  consists  in  the  skin  becoming  first  of  a  livid  brown 
rar,  and  afterwards  passing  to  a  deep  green.  According  to  Briand, 
en  putrefaction  takes  place  in  bodies  which  have  been  lying  in  water, 
I  discolouration  of  the  skin  is  first  seen  in  the  face  and  lower  part  of  the 
JL  It  then  spreads  successively  over  the  shoulders,  chest,  and  legs.  In 
lies  exposed  to  air,  the  discolouration  is  first  seen  in  the  abdomen,  and 
snoe  spreads  to  the  chest,  neck,  face,  and  upper  and  lower  limbs.  These 
colourations  are  chiefly  apparent  in  those  parts  which  are  freely  exposed 
the  atmosphere.  They  are  not  commonly  found  on  surfaces  which  have 
en  in  close  contact,  as  in  the  armpits  and  upper  and  lower  limbs,  where 
e  lonner  have  been  closely  appHed  to  the  sides  of  the  body,  and  the  latter 
^re  remained  in  close  proximity  to  each  other.  For  the  same  reason  the 
loolourations  are  not  commonly  met  with  at  the  back  of  the  body,  or  on 
o§e  parts  which  have  been  closely  wrapped  in  clothes. 
ChuBeous  putrefaction  takes  place  in  bodies  immersed  in  water,  as  well  as 
those  which  are  exposed  to  air.  The  abdomen,  chest,  and  cellular  mem- 
ane  beneath  the  skin  are  thereby  distended :  the  body  acquires  buoyancy 
A  rises  to  the  surface.  It  requires  but  a  very  slight  expansion  of  tho 
^y  of  the  abdomen  for  this  effect  to  follow,  since  the  human  body  is 
ty  slightly  heavier  than  its  bulk  of  water.  The  position  in  which  a  dead 
unan  body  floats  is  commonly  with  the  abdomen  or  back  on  the  surface, 
id  the  head  with  the  upper  and  lower  extremities  depending.  The  bodies 
females,  it  is  said,  are  more  commonly  found  floating  with  the  abdomen 
•wards.  The  period  of  time  required  for  a  body  to  rise  to  the  surface, 
nn  gaseous  putrefaction,  must  depend  on  many  circumstances.  It  is 
Ued  to  happen  usually  from  the  third  to  the  fifth  day  after  death  from 
bmersion.  The  gases  may  be  then  liberated  and  the  body  will  sink ; 
^  may  be  again  generated  and  it  will  rise..    The  facts  connected  with 
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the  bnojancy  of  the  dead  body  became  of  great  importanoe  in  the  trial  of 
Spencer  Coxcper  (1699),  for  the  alleged  murder  of  a  woman.  (See  Drowi- 
INQ.)  If  the  dead  body  has  been  submerged  for  some  weeks  or  months,  or 
has  remained  long  exposed  before  inspection,  the  sldn  will  be  fonnd  of  a 
deep  blue,  black,  or  green  colour,  the  muscles  soft  and  discoloured,  or  the 
fatty  parts  may  have  been  converted  into  adipocere.  Ultimately  the  wA 
parts  will  be  washed  from  the  bones  and  the  skeleton  separated. 

The  changes  from  putrefaction,  even  when  comparatively  slight,  miy, 
as  Casper  justly  remarks,  seriously  affect  the  value  of  mescal  evidenca 
The  blood  becomes  decomposed,  acquires  a  darker  colour,  and  prodnoa 
congestions  in  the  brain,  lungs,  right  side  of  the  heart,  and  other  parte  of 
the  body,  so  as  to  render  it  difficult  to  form  a  conclusion  on  death  frat 
apoplexy  or  asphyxia. 

The  researches  on  dro^vning  made  by  Casper  and  Kanzler  show  iliai 
putrefaction  of  the  bodies  of  the  drowned  generally  commences  at  tlie 
upper  part  and  extends  downwards.     Thus,  after  a  few  dajrs,  while  tlie 
lower  part  of  the  body  may  be  in  a  tolerably  fresh  condition,  the  bn^ 
head,  neck,  and  upper  part  of  the  chest  may  present  a  reddish  colour  paa- 
ing  into  patches  of  a  blueish-green,  first  seen  on  the  temples,  ears,  uA 
nape  of  the  neck,  thence  spreading  to  the  face,  and  afterwards  to  tbi 
throat  and  chest.     These  changes  may  be  observed  in  summer,  when  a 
body  has  I'emained  in  water  from  eight  to  twelve  days,  and  in  winter  fori 
still  longer  period.     The  head  of  a  drowned  person  is  sometimes  vaA 
discoloured  hx)m  putrefaction,  when  the  rest  of  the  body  is  in  its  ordinvj 
condition.     Casper  considers  that  this  inverted  order  of  the  putrefictifl 
process  may  be  taken  as  a  strong  indication  of  death  from  drowning ;  M 
while  it  may  be  admitted  that  attention  should  be  given  to  this  <ma» 
stance,  it  yet  remains   to  be  seen   whether  a  dead   body  thrown  iato 
water   (when   death   has  taken  place  from  asphyxia  by  suffocation  (f 
strangulation)  would  not  undergo  decomposition  in  a  precisely  similir 
manner.     It  is  worthy  of  remark  that  the  uterus  resists   dccompoBiUB 
more  than  other  internal  organs.     In  a  case  in  which  the  body  of  a  teilfl^ 
who  had  been  missing  nine  months,  was  found  and  examined,  althougli  iU 
the  other  organs  were  completely  decomposed,  the  uterus  was  firmbi 
structure,  of  a  reddish  colour,  and  its  parts  were  recognizable,  so  tW 
Casper,  who  conducted  the  inspection,  was  able  to  affirm  that  the  femilt 
was  not  pregnant  at  the  time  of  her  death. 

Attempts  have  been  made  by  the  aid  of  baths  of  chlorine,  salt^  wA 
hydi*ochloric  acid,  as  well  as  by  injections  of  chlorine,  zinc  chloride 
and  fen*ic  chloride,  so  to  restore  the  features  of  a  drowned  body  as  ^ 
enable  persons  to  identify  it.  (*  Lancet,*  1863,  I.  p.  551.)  After  tta 
occurrence  of  such  changes  from  putrefaction  in  the  drowned  as  tlKi* 
above  described,  it  would  be  hopeless  to  attempt  to  restore  the  exprefloo* 
of  the  features  of  the  living  man.  It  is  one  thing  to  arrest  or  ppcfcrf 
putrefaction  by  these  agents,  but  another  to  suppose  that  the  chemicil  .^ 
changes  can  be  reversed,  and  the  corpse  put  in  the  position  of  a  bodf 
recently  drowned.  It  may  be  well  to  state  in  this  place  that  great  mistalii 
have  been  frequently  made  by  persons  relying  upon  the  features  as  piorf 
of  identity  in  the  drowned.  A  singular  case  of  this  kind  came  befa*  j 
Wood,  y.-C.,  in  March  1866.  {HolUss  v.  Turner.)  The  plaintiffs  institutJ 
this  suit  in  order  to  establish  the  death  of  one  Wilham  Turner.  Ti» 
person  was  of  restless,  unsettled  habits,  wandering  about  the  countoji 
and  in  a  state  of  great  mental  and  bodily  depression.  On  May  7,  1865| 
he  walked  into  the  house  of  some  people  named  Waller,  at  GuildfoA 
He  was  shivering  with  ague,  covered  with  boils  and  sores,  and  had  a 
fortnight's  unshaven  beaid.    His  sores  were  dressed  with  rags.    On  to 
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ig  day  he  left  the  place,  and  was  never  again  seen  alive.  Ten 
Iter  his  disappearance,  the  body  of  a  man  much  decomposed  was 
a  the  river  Wej,  near  Guildford.  An  inquest  was  held  on  it  the 
ay,  but  it  was  claimed  by  two  men,  named  Etherington,  as  the 
I  their  father,  who  was  missing.  Mrs.  Waller  and  others  saw 
y,  and  stated  their  conviction  that  it  was  the  body  of  Turner.  The 
owever,  was  buried  as  that  of  Philip  Etherington,  a  ragged  piece 
erchief  having  been  previously  removed  from  the  neck*  Some 
afterwards,  Etherington,  sen.,  the  supposed  deceased,  walked 
daughter's  house.  It  was  therefore  clear  that  the  sons  must  have 
oeived  as  to  the  identity  of  their  father.  There  was  no  doubt  that 
3  the  body  of  Turner.  A  fragment  of  an  old  neckerchief,  found 
the  bed  where  this  man  slept  on  May  ?th,  corresponded  exactly 
at  which  was  removed  from  the  neck ;  and  further,  it  was  remem- 
lat  there  were  sores  on  the  body,  which  had  been  dressed.  The 
lancellor  held  that  the  evidence  adduced  was  sufficient  to  identify 
Y  found  in  the  river  Wey  as  that  of  Turner,  and  made  an  order 

rminaiion  of  the  period  of  death  in  the  drowned, — Some  attempts  have 
ade  to  generalize  on  the  phenomena  of  putrefaction  in  water,  in 
3  enable  us  to  say  for  how  long  a  period  a  body  may  have  been 
sd.  No  satisfactory  data,  however,  have  been  obtained  to  guide  us 
inquiry.  The  changes  which  take  place  are  modified  in  their  degree 
>  rapidity  of  their  progress  by  numerous  and  often  inappreciable 
Devergie  believed  that  he  had  obtained  a  certain  series  of 
ers  whereby  he  could  determine  with  sufficient  precision  the  length 

which  a  dead  body  may  have  been  in  the  water,  supposing  the 
ig  to  have  occurred  during  the  winter  season.     Thns,  according  to 

bodies  immersed  fro^n  three  to  fi/oe  days  we  shall  find : — cadaveric 

;  coldness  of  the  surface;  no  contraction  of  the  muscles  under 
ranic  stimulus ;  and  a  white  or  sodden  appearance  of  the  skin  of  the 

From  four  to  eight  days : — pliancy  of  all  parts  of  the  body ;  no 
ir  contractions  under  the  galvanic  stimulus ;  natural  colour  of  the 
a  tide  of  the  palms  of  the  hands  very  white.  From  eight  to  twelve 
-the  whole  of  the  body  flaccid ;  the  cuticle  of  the  back  of  the  hands 
ng  to  whiten ;  the  skin  of  the  face  softened  and  pallid,  differing 
le  skin  of  other  parts  of  the  body.  About  fifteen  days : — the  face 
I  at  bloated  and  covered  with  red  patches ;  a  greenish  tint  in  the 
of  the  sternum ;  the  cuticle  of  the  hands  and  feet  perfectly  white, 
joming  raised  in  folds.     About  a  month : — ^face  of  a  reddish-brown 

eyelids  and  lips  green;  a  reddish-brown  patch  surrounded  by  a 
x)i-der  on  the  fore  part  of  the  chest ;  the  cuticle  of  the  hands  and 
ite,  thickened,  and  corrugated.  About  two  months : — face  brownish- 
d  and  swollen ;  the  hair  becoming  loose ;  the  cuticle  of  the  hands 
t  in  great  part  detached ;  the  nails  still  adherent.  Tuh)  months  and 
— caticle  and  nails  of  the  fingers  detached ;  that  of  the  feet  the  same, 

nails  still  adherent.  In  the  female  there  is  a  reddish  colour  of  the 
ineous  cellular  tissue  in  the  cervical  region,  as  well  as  that  which 
ids  the  windpipe  and  the  organs  contained  in  the  chest;  partial 
ication  of  the  cheeks  and  chin,  superficial  in  the  breasts,  groins,  and 
rt  of  the  thighs.  Three  mxmtlis  and  a  half : — destruction  of  part  of 
Ip,  eyelids,  and  nose ;  partial  saponification  of  the  face,  of  the  upper 

the  neck,  and  groins ;  destruction  of  the  skin  in  different  parts  of 
iy ;  cuticle  of  the  hands  and  feet  as  well  as  the  nails  entirely 
)d.  Four  months  and  a  half: — almost  complete  saponification  of 
y  part  of  the  face,  neck,  groins,  and  fore  part  of  the  thighs ;  the 
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appearance  of  a  calcareons  incrastation  or  deposit  on  the  thighs ;  incipicni 
saponification  of  the  fore  part  of  the  brain ;  opalescent  condition  of  neailj 
the  whole  of  the  skin ;  destruction  and  remoyal  of  the  hairy  scalp ;  the 
bones  of  the  skull  laid  bare  and  beginning  to  become  brittle.  There  an 
no  data  to  give  even  approximate  opinions  for  a  longer  period  than  thii! 
and  it  is  admitted  that  even  these  imperfect  data  are  not  available  foi 
determining  the  period  of  death  in  subjects  drowned  during  spring  lad 
summer. 

There  is  a  common  belief  that  the  dead  human  body  is  soon  destrajd 
by  submersion  in  water ;  but  this  is  not  borne  out  by  experience.  In  ihm 
who  are  drowned  during  winter,  and  whose  bodies  remain  long  below  (Jm 
surface,  or  are  covered  with  mud  so  as  to  prevent  a  free  access  of  wa, 
decomposition  takes  place  slowly.  Mr.  Eager,  of  Onildford,  met  with  aciH^ 
in  which  a  man,  set.  70,  was  missing  from  Jan.  6  to  Feb.  4,  1864.  Hii 
body  was  found  in  a  river,  and  there  was  reason  to  believe  that  he  fell  ii 
and  was  drowned  on  the  day  he  was  last  seen.  The  head,  neck,  and  i 
poHion  of  the  chest,  where  unprotected  by  clothing,  were  thickly  coTend 
with  mud.  When  this  was  removed,  the  features  were  perfectly  reeof- 
nizable,  and  although  twenty-eight  days  had  elapsed  identification  iraa 
easy.  The  only  changes  observed  were  as  follows : — The  cuticle  peeled 
away  from  the  cutis  when  slight  friction  or  pressure  was  made  over  thoM 
parts  which  had  been  covered  with  mud.  The  face  and  neck  were  some- 
what darkened  in  colour,  and  the  front  part  of  the  chest  was  marked  wift 
shght  lines  of  lividity.  There  was  no  tumefaction  whatever  over  any  pni 
of  the  body.  The  thickened  skin  of  the  hands  and  feet  was  corrugatrf 
and  whitened  by  long-continued  maceration,  but  remained  firmly  adhemt 
to  the  tissues  beneath  it.  With  these  exceptions  the  body  presented  no 
appreciable  alteration  of  appearance,  nor  any  departure  from  that  w)aA 
would  be  observed  in  a  recently  dead  body. 

In  1857,  some  parts  of  the  body  of  an  infant  were  found  floating  on  tfe 
surface  of  water  in  a  pit.  There  was  the  skull  with  the  sodden  slan  vpon 
it,  but  the  brain,  eyes,  and  ears  had  disappeared.  The  upper  part  d  ^ 
chest  and  one  arm  were  found.  The  soft  parts  appeared  to  enclose  tlw 
bones,  which  were  quite  loose  and  discoloui^,  but  saturated  with  water. 
Some  of  the  articular  cartilages  were  still  attached,  although  very  mud 
softened  and  easily  separated.  There  were  the  remains  of  a  wooUen  doA 
in  which  the  body  was  probably  wrapped.  It  had  been  kept  at  the  bottflB 
of  the  water  for  some  time  by  a  heavy  stone  found  there,  which  was  ai 
doubt  attached  to  the  body.  Upon  these  facts  the  questions  submitted  U 
the  author,  in  reference  to  a  woman  delivered  of  a  child  eighteen  montki 
pi'eviously  and  suspected  of  murder,  were,  whether  it  was  possible  tliak  i 
human  body  could  remain  so  long  a  time  as  eighteen  months  in  water,  witt* 
out  being  totally  destroyed.  Further,  whether  the  action  of  water  woiM 
not  increase  the  bulk  of  the  body,  so  as  to  make  a  new-bom  child  aroes 
some  weeks  old.  The  answers  to  these  questions  were  : — 1.  That  a  deai 
human  body  Hubmei*ged  is  not  necessarily  destroyed  in  eighteen  montki: 
and  in  reference  to  this  case,  it  appears  probable  from  the  description  thsl 
the  body  had  been  immersed  for  a  longer  peiiod.  2.  That  in  the  early  stagfl 
of  gaseous  putrefaction,  the  body  may  appear  larger  from  general  di» 
tension ;  but  this  stage  had  been  long  passed  in  reference  to  these  remaios 
Although  this  was  probably  a  case  of  infanticide,  there  were  no  data  t( 
determine  whether  the  child  had  been  placed  in  the  water  living  or  dead- 
Mr.  Harris,  of  Redruth,  met  >\'ith  a  remarkable  instance  of  the  effects  o 
water  on  the  human  body  after  submersion  for  the  long  period  of  twenty 
43ix  years.  In  1828,  a  healthy  muscular  man,  est.  24,  fell  into  the  shaft  of  t 
mine,  fifty  fathoms  deep,  of  which  thii-ty  fathoms  consisted  of  water.    Tb 
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ts  to  recover  the  body  were  nnsaccessf al.  The  shaft  was  closed  over, 
BO  it  remained  nntil  April  1854,  when  the  working  of  the  mine  was 
med.  The  skeleton  of  the  missing  miner,  with  portions  of  the  clothes 
ch  he  wore,  was  discovered  in  one  of  the  levels,  in  which  there  was 
er.  The  remains,  as  well  as  the  clothes,  battens,  and  boots  foand  on 
skeleton,  were  identified  by  his  brother.  All  the  soft  parts,  with  the 
option  of  a  small  piece  of  fftt^  sabstance,  were  destroyed,  bat  the  bones 
e  firm  and  well  preserved.  There  was  no  muscle,  tendon,  ligament,  or 
a  cartilage  abont  any  of  them.  They  were  all  detached  from  the  joints, 
y  were  of  a  dirty  brownish  or  almost  black  colour.  The  skull  was  full 
Ik  brown  soft  substance,  which  was  without  smell.  There  was  nothing 
'he  water  calculated  either  to  destroy  the  soft  parts  or  preserve  the 


It  is  not  often  that  any  very  precise  opinion  is  required  of  a  medical 
tiess  respecting  the  probable  period  at  which  death  has  taken  place  from 
wning.  A  question  has,  however,  arisen  respecting  the  time  required 
the  production  of  adipoeere  in  the  drowned,  and  on  this  has  depended 
important  question  relative  to  the  presumption  of  survivorship.  The 
pei^  of  a  gentleman  who  had  committed  suicide  by  drowning,  was 
;ed  under  a  commission,  and  an  action  was  brought  to  recover  it  at  the 
jrwick  Lent  Assizes,  1805,  on  the  ground  that  the  insolvent  was  dead 
iie  time  the  commission  was  issued.  The  following  is  an  outline  of  the 
e: — 

The  deceased,  who  was  in  a  state  of  insolvency,  left  his  home  on 
r.  8rd ;  and  on  Dec.  12th  following,  i.e.  five  weeks  and  four  days 
er  his  departure,  his  body  was  found  floating  in  a  river  near  the  place 
ere  he  resided.  A  commission  of  bankruptcy  had  been  taken  out 
linst  him  a  few  days  after  he  was  first  missed,  and  before  it  was  known 
it  he  had  destroyed  himself.  It  became  therefore  important  to  determine 
ether  he  had  <hK)wned  himself  Tfor  there  was  no  doubt  of  his  having 
omitted  suicide)  before  or  after  tne  date  of  issuing  this  commission.  If 
oonld  be  shown  that  he  was  already  drowned  when  it  was  issued,  the 
nmission  would  be  void  in  law,  and  his  property  could  not  be  seized 
der  it.  The  litigation  then  turned  upon  the  question,  whether  he  had 
ywned  himself  on  the  day  of  his  leaving  his  house,  or  at  some  sub- 
(uent  time.  The  body  was  found  floating  with  the  head  and  feet 
bmerged.  On  being  taken  out,  the  face  was  covered  with  a  muddy  slime. 
M  body  was  discovered  on  a  Wednesday,  and  a  coroner's  inquest  was 
M  <m  the  following  Saturday.  On  the  day  before  the  inquest,  three 
edical  men  examined  the  body  with  a  view  to  ascertain  whether  any 
lange  had  taken  place  in  it,  which  could  justify  an  opinion  as  to  the 
ne  during  which  it  had  been  lying  in  the  water.  The  muscles  of  the 
tttocks  were  found  to  be  converted  into  a  fatty  substance,  very  much  re- 
■lUing  suet  (adipoeere).  The  face  was  completely  disfigured  by  putre- 
etbn.  The  hair  of  the  head  separated  from  the  scalp  by  a  slight  pull. 
he  other  parts  of  the  body  were  firm  and  white,  without  any  putrefactive 
ppearance.  The  clothes  externally  seemed  unchanged  in  any  way ;  but 
M  ahirt  and  neckcloth  were  so  rotten  as  to  be  torn  by  the  slightest  force. 

A  medical  witness  for  the  plaintifEs  stated  it  as  his  opinion  that  the  body 
raid  not  have  been  less  than  six  weeks  submerg^.  Three  or  four  weeks 
xwld  not  have  sufficed  to  produce  the  appearances  met  with;  the  adi- 
ooerous  state  of  the  body  could  not  have  been  brought  about  in  le$8  than 
ix  weeks.  He  admitted  that  he  had  met  with  an  instance  in  which  a 
9dj  taken  from  the  Severn  had  a  spermaceti  appearance  within  a  shorter 
me,  although  the  change  had  not  advanced  so  far  as  in  this  instance, 
nother  witness  said  that  the  parts  of  the  thigh  and  abdomen  were 
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changed  into  a  soapy  fat  or  adipocere.  He  supposed  the  bodj  must  baTO 
been  ander  water  for  more  than  six  weeks ;  he  therefore  thought  th» 
deceased^s  body  must  have  been  in  the  water  during  the  whole  time  thit 
he  was  absent.  If  it  had  been  exposed  to  the  mr  it  would  not  hir» 
presented  the  appearances  met  with.  He  admitted  he  had  said  that  tti 
body  was  in  such  a  state,  that  it  would  be  impossible  to  express  an  opinioiL 
Gibbes  had  been  able  to  procure  a  small  quantity  of  adipocere  inm 
muscle  by  maceration  in  water  for  a  month ;  but  in  general,  it  required  i 
much  longer  period  for  this  transformation  to  take  place.  Upon  tlai 
evidence,  the  jury  were  of  opinion  that  the  deceased  was  not  alive  at  tti 
time  the  commission  was  taken  out,  but  that  he  had  been  dead  for  ill 
whole  period  of  his  absence,  and  the  bankruptcy  was  accordingly  supenedei 

In  medicine,  as  in  law,  there  are  always  two  sides  to  a  specohiifi 
question.  The  case,  prima  facie^  as  we  have  seen,  was  in  favour  of  ib 
plaintiffs.  The  state  of  the  body  supported  this  view,  although  it  might  htit 
been  contended  for  the  defendants  that  a  few  days  more  or  less  would  hsit 
made  no  difference  in  the  results,  and  that  deceased  might  therefore  bnt 
been  alive  when  the  bankruptcy  was  declared.  The  verdict  of  the  jaiyw« 
physiologically  well  founded.  The  general  period  required  for  the  pro- 
duction of  adipocere  in  drowned  bodies,  is  stated  by  most  observers  to  ivj 
from  three  or  four  months  to  a  year.  Its  occurrence  in  a  body  to  tny 
extent,  within  five  weeks  and  four  days,  must  be  regarded  as  an  exo^»ti(» 
to  an  extensive  series  of  observations.  The  witnesses  for  the  plaintiff  wen 
then  justified  in  assigning  the  longest  possible  period,  that  the  dicui' 
stantial  evidence  would  admit,  for  its  production  in  this  instance.  Tk 
facts  of  this  case  show  that  adipocere  may  be  produced  in  the  body  of  % 
drowned  subject  within  a  period  of  six  weeks.  The  defendants  wished  fti 
make  it  appear  that  the  adipocerous  transformation  might  take  place  lA 
much  greater  rapidity,  but  there  were  no  facts  to  render  this  viewprobabli^ 
while  there  were  many  facts  in  support  of  the  contrary  opinion.  Oat 
instance  of  its  early  pi*oduction  is  related  by  Harlan.  He  had  ooeMiaB 
to  macerate  the  cranium  of  a  fat  negro  in  the  summer ;  it  was  pboed 
in  a  barrel  of  water,  and  kept  closely  covered  over.  About  six  ireeb 
afterwards  he  observed  the  head  floating  on  the  surface,  and  rai' 
inclined  on  one  side.  The  portion  of  the  head  which  floated  above  the  lefd 
of  the  water  was  tumefied,  and  on  cutting  into  it,  the  whole  suhstanoi 
down  to  the  bone,  was  found  converted  into  adipocere  :  but  that  portion  dl 
the  head  and  face  which  was  immersed  in  water,  was  in  a  putrescent  eiatoi 

It  may  be  as  well  to  compare  the  facts  of  this  case  with  the  rules  \A 
down  by  Devergie,  for  determining  the  period  during  which  bodies  but 
remained  in  water.     The  deceased  was  an  adult,  and  the  drowning  took.l 
place  during  the  winter  season : — it  is  therefore  a  favourable  case  fi*' 
testing  the  value  of  these  rules.     Devergie  fixes  the  earliest  period  for  te 
production  of  adipocere  at  about  two  months  and  a  half  :  he  tnen  speaks 
its  commencing  in  the  cheeks,  chin,  breast,  groin,  and  fore  part  of  ^ 
thighs.     Here,  however,  in  less  than  six  weeks,  the  adipocerous  change 
had  taken  place  completely  in  the  muscles  of  the  lower  part  of  the  abdomfli 
and  of  the  buttocks.     Devergie  states  that  the  hair  of  the  scalp  beoontfl 
loose  in  about  two  months :  here  it  separated  with  the  slightest  pull  in  sit 
weeks.     The  data  furnished  by  this  medical  jurist,  would  therefore  tend  it 
assign  a  much  longer  period  of  submersion  than  six  weeks,  to  a  bodypio* 
senting  the  characters  observed  in  this  case.     It  is  scarcely  necessaxyio 
remark  that  rules  of  this  kind  must  be  regarded  as  remote  approximatiof* 
to  the  truth. 

When  a  dead  body  is  immersed  in  a  liquid  of  a  preservative  nature,  •• 
in  the  water  of  a  peat-bog,  the  changes  which  take  place  are  of  a  pecalitt 
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ind,  and  thej  render  it  difficult  to  arrive  at  even  an  approximate  con- 
Qsion  respecting  the  period  of  death.  A  male  human  skeleton  was  fonnd 
»r  the  enrfaoe  of  a  peat-moss  or  bog.  All  the  bones  were  detached,  and 
ere  of  deep  chocolate  colour.  The  right  femur  had  been  accidentally 
ictured  obUquely.  The  skin  and  muscles  were  closely  adherent  to  it. 
ley  were  free  from  any  unpleasant  odour,  and  were  completely  tanned, 
le  bonee  were  destitute  of  calcium  phosphate,  and  in  consequence  were  as 
zible  as  cartilage.  It  was  calculated  by  a  comparative  measurement  of 
B  thigh-bone,  that  the  stature  was  five  feet  seven  inches.  The  sex  was 
tennined  as  usual  by  the  roughness  of  the  bones,  and  the  size  and  shape 
ike  pelvis.  There  were  no  means  of  determining  the  cause  of  death, 
le  skull  had  not  been  fractured.  It  was  supposed  that  the  person  had 
an  shot  and  the  body  deposited  in  the  bog  ten  years  previously,  but  it 
ght  have  been  lying  there  fifty  years.  The  removal  of  the  calcium 
osphate  was  a  remarkable  fact ;  it  probably  depended  on  the  action  of 
»  water.  Tannin  was,  no  doubt,  the  agent  by  wnich  the  soft  parts  were 
Bserved. 
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mtity  of  mutilated  Bodies. — ^A  dead  body  partially  putrefied,  may  be 
md  mutilated,  and  parts  of  it  may  be  discovered  in  localities  distant 
each  other.  There  is  less  difficulty  here  in  making  out  identity,  than 
only  bones  are  discovered ;  for  it  is  by  no  means  easy  to  say  whether 
•tain  bones  belonged  to  the  same  skeleton  or  not.  So  long  as  the  soft 
rti  are  attached  to  them,  there  will  be  no  difficulty  in  forming  an  opinion. 
Kwe  who  commit  murder,  and  thus  dispose  of  a  body,  believe  that 
mtity  must  be  entirely  destroyed,  if  they  only  deposit  the  parts  in 
mote  places.  In  this  respect,  however,  they  are  generally  deceived  :  for 
kis£actory  medical  evidence  may  still  be  forthcoming.  In  the  case  of  the 
Oman  Brown,  murdered  by  Qreenacre  in  1837,  the  head,  trunk,  a^d 
nbs  were  scattered  in  widely  distant  parts  of  London.  The  limbs  were 
li  found  until  six  weeks  after  the  trunk,  and  then  at  a  considerable 
itanoe,  and  under  very  different  circumstances.  In  the  examination  of 
e  tmid^,  it  was  observed  that  the  fifth  cervical  vertebra  had  been  sawn 
longh,  leaving  only  about  the  tenth  of  an  inch  of  that  bone.  When  the 
Md  was  found  it  was  observed  that  the  fifth  cervical  vertebra  had  also 
en  sawn  through^  leaving  only  the  posterior  spinous  process.  On  com-^ 
tting  the  head  with  the  trunk  they  fitted  exactly,  even  to  the  continual 
n  of  a  superficial  cut  on  the  skin.  On  afterwards  comparing  the  trunk 
ifth  the  legs,  it  was  ascertained  that  the  cut  surfaces  exactly  corresponded. 
he  thigh-bones  remaining  attached  to  the  trunk,  had  been  sawn  through 
tout  an  inch  below  the  trochanters,  to  about  one-half  of  their  thickness, 
id  then  broken  off.  When  the  limbs  were  discovered  six  weeks  after- 
iids,  the  portions  of  thigh-bones  found  exactly  corresponded  in  the 
larks  produced  by  the  saw  and  in  the  portions  broken.  Not  only  were 
le  paits  of  the  body  thus  proved  to  belong  to  one  and  the  same  woman, 
it  the  individual  was  further  identified  by  the  peculiarity  of  the  absence 
!  a  ntems. 
VOL.  L  '  '  K 
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In  a  case  of  infantioide,  which  was  the  snbiect  of  a  trial  in  1839,  tiu 
arm  of  a  child  was  found  concealed  in  a  dnst-hole  of  the  honse,  while  aft 
about  the  same  period,  a  body  without  an  arm,  and  the  head  of  a  chfld, 
were  found  in  a  ditch  at  some  distance  from  the  house  where  the  accosel 
person  was  living.  The  identity  was,  however,  distinctly  made  out  by  tb 
fact^  that  the  arm  and  scapula  attached  to  it,  fitted  exactly  to  the  tran^ 
and  that  the  incisions  through  the  muscles  and  yessels  completely  oon»> 
gponded. 

On  the  occasion  of  a  murder  perpetrated  at  Brighton  the  head  aal 
subsequently  the  body  of  a  female  were  found  in  different  and  distal 
places.  They  were  identified  as  belonging  to  the  same  indiridual :  fii4 
from  the  fact  that  there  were  four  cervical  yertebrsd  attached  to  tti 
trunk  and  three  to  the  head;  and  secondly,  from  the  dirided  retmk 
and  cartilaginous  rings  of  the  trachea  exactly  corresponding.  The  impQEi^ 
ance  attached  to  this  kind  of  anatomical  evidence,  shows  that  when  I 
portion  of  a  dead  body  is  found,  the  whole  of  the  parts  which  form  ttl 
boundary  of-  the  section,  should  be  attentively  observed  and  acennyf 
described. 

The  case  of  Dr.  Parkman,  for  the  murder  of  whom  Professor  WMf 
was  tried  and  convicted  at  Boston,  U.S.,  in  March  1850,  presents  a remait 
able  instance  of  the  value  of  scientific  evidence,  in  establishing  the  identic 
of  a  mutilated  body.  It  also  proves  that  even  all  the  refinements  of  scieiiei 
will  fail  in  the  attempt  so  to  dispose  of  a  dead  body  in  a  case  of  murder,  M 
to  prevent  its  identification.  On  Nov.  23,  1849,  the  deceased,  Parkntti^ 
was  traced  to  the  laboratory  of  the  prisoner,  and  from  that  date  ki 
was  missing.  A  week  after  his  disappearance,  there  were  found  oonoesk^ 
in  the  vault  of  a  privy  belonging  to  the  prisoner's  laboratory,  a  pelvis  (fli 
hip-bones),  the  right  thigh  (from  the  hip  to  the  knee),  the  left  leg  (ftoa 
the  knee  to  the  ankle)  ; — and  with  them  certain  towels  bearing  the  iniiiiV 
of  the  prisoner,  and  being  such  as  were  used  by  him.  Amon^  ioai 
cinders  and  slag,  connected  with  a  furnace,  were  found  portions  of  hamt, 
apparently  of  the  cranium,  fragments  of  vertebree,  blocks  of  artificiil  teodii 
and  some  gold  which  had  been  melted.  On  the  day  following,  in  a  remAi 
comer  of  the  laboratory,  there  was  found  a  tea-chest  containing,  imbeddeli 
in  a  quantity  of  tan  and  covered  with  minerals,  the  entire  trunk  of  ah 
body,  with  the  left  thigh  from  the  hip  to  the  knee.  When  the  parts 
placed  in  apposition  with  the  portions  previously  found,  they  correspondlt 
so  that  they  were  obviously  parts  of  the  same  body.  This  observatMm  thlf; 
applied  to  the  remains  of  bones  (cranium  and  vertebree)  found  in  the  iltt 
01  the  furnace.  There  was  no  duplicate  portion.  All  the  fragments  fMj 
so  as  to  form  part  of  the  same  human  skeleton.  The  portions  thus  taut 
resembled  in  every  particular  the  body  of  Parkman,  and  in  no  siB^ 
particular  were  they  dissimilar  from  the  body  of  the  deceased.  There 
missing  from  these  remains,  when  they  were  placed  in  apposition,  the 
the  arms  with  the  hands,  both  feet,  and  the  right  leg  from  the  kiM 
the  ankle. 

The  parts  found  (which  are  light  in  the  engraving  fig,  1), 
examined  by  several  medical  men.  They  deposed  that  they  were  ^^^^ 
remains,  parts  of  one  and  the  same  male  human  body ;  that  they  w 
not  undergone  dissection  for  anatomical  purposes,  and  had  not  been  flit^ 
mitted  to  any  process  of  preservation.  Further,  that  they  had  been  ff^ 
and  hacked  in  different  directions  without  any  reference  to  their  anatomifll 
relations,  and  evidently  by  a  person  only  partially  acquainted  with  4^ 
structure  of  the  body.  The  chest  was  still  covered  with  the  muscles  mt 
skin.  It  was  noticed,  that  under  the  left  nipple,  between  the  siztli  vi 
seventh  ribs,  there  was   an  opening  which  penetrated  into  the  osfi^ 
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)ie  opening  wm  slightJ^  ragged,  and  aboat  one  and  a  half  inobM  in 

OBtL 

It  seems  that  Parkman  was  sixtf  years  of  age,  and  his  statare  waa 
TO  feet  eleven  inches.      The  portions  of  the  ji^, 

odj  thna  restored,  irere  those  of  a  person 
ctween  fifty  and  sixty  years  of  age ;  and  with 
eipect  to  statnre,  the  portions  fonnd,  extending 
ram  the  seventh  cervical  vertebra  to  the  onter 
akle  (malleoliu)  measnred  57^  inches.  The 
iatance  from  the  sole  of  the  foot  to  the  onter 
uUeoIns,  measnred  in  another  sabject  of  the 
■aie  age,  was  3  inches ;  and  the  distance  from 
b  top  of  the  head  to  the  base  of  the  sixth 
irrical  vertebra  waa  10  inches.  Adding  these 
msBrernentB  to  the  raisBing  porfcionH,  the  total 
ngth  of  the  body  foand  wonid  be  5  feet  lOj^ 
cues,  being  within  half  an  inch  of  the  Btataro 
'  Parkman.  There  wore  marks  of  identity 
nat  the  teeth  and  jawB  which  left  no  doubt 
at  the  remains  were  those  of  the  miBstng 
ML  An  attempt  had  been  made  to  destroy 
»  skin  and  flesh  of  the  chest,  by  the  nae  of 
■tnmg  eolation  of  potash,  bnt  this  had  failed, 
he  defence  of  the  prisoner  rested  npon  the  fact 
ut  the  charge  was  based  entirely  on  circnm- 
[•ntial  evidence,  that  the  identity  of  the  re- 
nins had  not  been  satisfactorily  made  ont,  and 
litt  no  oanse  of  death  had  been  proved.  The 
my,  however,  retnmed  a  verdict  of  guilty,  and  '^'inT,*'^^^"''  ""•'"  'T^^- 
k«  prisoner    was    subsequently  executed    (see  bp»«* 

Bw.  of  the  Trial  of  Prof.  Webster,'  by  Dr.  Stone,  Boston,  1850). 

A  singular  case  involving  somewhat  similar  questions  occarred  in 
indou  in  Oct.  1857,  when  the  remains  of  a  human  being  were  fonnd 
lahag  on  one  of  the  bnttresses  of  Waterloo  Bridge.  It  appeared  that 
^  had  been  accidentally  deposited  there  the  night  previonaly — the 
■Wtion  of  the  person  who  carried  them  being,  no  doubt,  to  lower  them 
>to  the  riTcr,  bnt  by  accident  they  lodged  on  one  of  the  buttresses  of  the 
^BigB.  A  nnmber  of  articles  of  clothing  were  in  the  bag  with  the  remains. 
rhese  remains  were  submitted  to  the  examination  of  the  Divisional 
BomoD  of  Police  and  the  anther. 

They  fonnd  them  to  consist  of  parts  of  a  human  body,  and  obviously  of 
k  nme  body ;  as,  when  allowance  was  made  for  the  missing  portions,  Uiey 
kinitted  of  an  accurate  adjustment  to  each  other.  There  were  twenty- 
tbee  portions  of  the  body  discovered,  consisting  chiefly  of  bones  with  flesh 
•dkering  to  them.  The  flesh  had  been  roughly  cnt  from  the  bones, 
■Wtrently  with  a  view  to  remove  as  much  of  it  as  possible,  and  to  destroy 
Be  identity  of  the  body.  The  parts  had  been  cot  and  sawn  into  small 
'■OKths,  probably  to  rednoe  their  bnik  and  to  allow  them  to  be  packed 
*iuin  a  smsU  space.  The  trunk,  including  part  of  the  chest  and  spine, 
^been  cnt  into  eight  pieces  ;  the  upper  limbs  had  been  cnt  or  sawn  into 
■ii  ud  the  lower  limbs  into  nine  pieces.  The  hip  and  elbow-joints  were 
<■  iitoongly  flexed  condition.  The  missing  portions  (which  are  marked 
l>lick  in  the  engravings  fig.  2  and  3)  were  the  head,  with  the  greater  part 
tf  the  spine,  namely  fourteen  ont  of  twenty-four  vertebrts  (seven  cervical 
udieres  upper  dorsal),  the  hands,  ike  feet,  and  some  portions  of  the  loft 
■ide  of  the  cheat.    It  wiU  be  observed  that  these  wero  also  the  parte  which 
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were  missing  in  the  ease  of  Parkman.  In  Hci,  a  mnrderer  intending  to 
destroy  personal  identity,  wonld  in  general  most  effectually  sncceed  in  la 
object  by  removing  the  head,  feet,  and  hands.  The  whole  of  the  yisoenol 
the  chest  and  abdomen  had  also  been  removed.  The  twenty-three  fn^ 
ments  fonnd  weighed  only  eighteen  pounds.     This  is  abont  one-eighth  p«l 


Fig.  a. 


Flg-S. 


Waterloo  Bridge  renudiw  ratorad.    Trout  and  back  Tiew  of  the  Skeleton.    Dotted  lines 

bonea  were  cot  or  lawn.    Mlaaing  parte  blttdL 

of  the  averaffe  weight  of  the  adult  body.  The  questions  which 
solution  in  this  case  were  the  following  : — 1.  The  sex,  age,  and  statiin 
the  deceased;  2.  The  presence  of  any  physiological  or  patho; 
peculiarities  in  reference  to  personal  identity;  8.  The  presence  d 
wounds  or  marks  of  violence,  with  reference  to  the  probable  cause  of  * 
4.  The  general  condition  of  the  remains,  with  a  view  to  determine  f 
they  were  parts  of  a  dissected  body,  and  whether  they  had  undergone 
chemical  process  for  the  purpose  of  preservation ;  5.  The  length  of 
period  which  had  probably  elapsed  since  the  death  of  the  deceased. 
details  of  this  examination  will  be  found  elsewhere  (*  Med.  Gas.'  Oct 
1857,  p.  445).  There  was  no  difficulty  in  determining  the  sex  of 
deceased,  as  a  portion  of  the  sexual  organs,  which  had  been  mutilated  (irf 
dissected),  still  remained  attached  to  the  pelvis.  The  long  bones  were* 
their  full  state  of  development.  The  stature  was  determined  by  takingte 
length  of  the  portions  found,  and  adding  a  certain  number  of  inches  iit 
the  missinpf  skull,  cervical  vertebne  and  feet.  The  bones  had  been  flM 
through  near  the  joints  with  a  fine  bone-saw,  such  as  is  used  by  boo0» 
boilers.  On  the  left  side  of  the  chest,  between  the  third  and  fourth  ite 
there  was  a  stab  which  had  penetrated  the  cavity,  and  which,  if  inflk^ 
on  a  living  person,  would  have  been  in  a  direction  to  enter  the  heart.  At 
edges  of  this  wound  were  everted  and  wide  apart,  and  the  muscles  aroaA 
were  infiltrated  with  blood.      It  had  those  ohanetoristioB 
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oal  inJQrj.  These  are  precisely  the  appearances  which  occasion  mistakes, 
as  they  may  be  really  due  to  post-mortem  changes,  and  not  to  violence. 
It  is  true  that  hfe  may  be  destroyed  by^  a  slight  degree  of  mechanical 
[owsnre,  and  the  injury  thus  occasioned  may  be  masked  or  obHterated  by 
patrefaction.  There  is,  however,  this  conclusion  to  be  drawn :  it  is  far 
better  that  a  few  cases  of  real  homicidal  violence  should  thus  escape 
recognition,  than  that  we  should  incur  the  serious  risk  of  involving  an 
Innocent  person  in  a  charge  which  on  conviction  might  lead  to  capital 
punishment.  Murder  by  strangulation  is  murder  in  its  worst  and  most 
iffgravated  form.  The  act  itself  implies  malice  and  deliberate  design. 
aitiB  body  is  not  decomposed,  we  may  act  safely :  if  decomposition  has 
idranced  to  a  great  degree,  whether  generally  or  locally,  it  would  be 
usafe  to  base  an  opinion  on  superficial  discolourations. 

3.  Putrefaction  in  Watee. — The  process  here  takes  place  more  slowly 
ban  in  the  atmosphere,  owing  to  the  low  temperature,  and  the  free  access  of 
ir  being  cut  ofE.  The  skin  covering  the  palms  of  the  hands  and  the  soles 
f  ^e  feet  is  found  thickened,  white,  and  sodden  from  imbibition,  when  the 
odj  has  remained  several  days  in  water.  Owing  to  this  cause,  ecchymoses, 
BBolting  from  violence  during  life,  are  not  always  apparent  in  a  body 
eoently  removed  from  water ;  it  is  only  when  the  skin  has  lost  the  greater 
■art  of  the  water  by  evaporation  that  ecchymoses  and  other  marks  of 
idenoe  begin  to  show  themselves.  The  influence  of  air  upon  the  skin  of 
b  body,  which  has  been  for  some  days  submerged,  is  chiefly  seen,  after  its 
emoral  from  water,  in  the  face  and  chest.  In  a  few  hours,  if  the  tempera- 
nie  of  the  atmosphere  be  moderately  high,  the  face  wUl  commonly  be 
bond  bloated,  and  either  livid  or  black.  The  features  are  so  distorted, 
ihftt  they  cannot  be  recognized  by  those  who  knew  the  person  during  life, 
rhe  change  chiefly  consists  in  the  skin  becoming  first  of  a  livid  brown 
Bokmr,  and  afterwards  passing  to  a  deep  green.  According  to  Briand, 
when  putrefaction  takes  place  in  bodies  which  have  been  lying  in  water, 
the  discolouration  of  the  skin  is  first  seen  in  the  face  and  lower  part  of  the 
neck.  It  then  spreads  successively  over  the  shoulders,  chest,  and  legs.  In 
bodies  exposed  to  air,  the  discolouration  is  first  seen  in  the  abdomen,  and 
thenoe  spreads  to  the  chest,  neck,  face,  and  upper  and  lower  limbs.  These 
^colourations  are  chiefly  apparent  in  those  parts  which  are  freely  exposed 
to  the  atmosphere.  They  are  not  commonly  found  on  surfaces  which  have 
hen  in  close  contact,  as  in  the  armpits  and  upper  and  lower  limbs,  where 
the  former  have  been  closely  applied  to  the  sides  of  the  body,  and  the  latter 
b?e  remained  in  close  proximi^  to  each  other.  For  the  same  reason  the 
dnoolourations  are  not  commonly  met  with  at  the  back  of  the  body,  or  on 
ftoee  parts  which  have  been  closely  wrapped  in  clothes. 

Gaseous  putrefaction  takes  place  in  bodies  immersed  in  water,  as  well  as 
^  those  which  are  exposed  to  air.  The  abdomen,  chest,  and  cellular  mem- 
We  beneath  the  skin  are  thereby  distended :  the  body  acquires  buoyancy 
•Dd  rises  to  the  surface.  It  requires  but  a  very  slight  expansion  of  tho 
^▼ity  of  the  abdomen  for  this  effect  to  follow,  since  the  human  body  is 
^  slightly  heavier  than  its  bulk  of  water.  The  position  in  which  a  dead 
"^ian  body  floats  is  commonly  with  the  abdomen  or  back  on  the  surface, 
^  the  head  with  the  upper  and  lower  extremities  depending.  The  bodies 
^females,  it  is  said,  are  more  commonly  found  floating  with  the  abdomen 
V'^ards.  The  period  of  time  required  for  a  body  to  rise  to  the  surface, 
"^  gaseous  putrefaction,  must  depend  on  many  circumstances.  It  is 
't^ted  to  happen  usually  from  the  third  to  the  fifth  day  after  death  from 
•^bmersion.  The  gases  may  be  then  liberated  and  the  body  wiU  sink ; 
ft«y  may  be  again  generated  and  it  will  rise.     The  facts  connected  with 
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of  an  oTer-ooat  mast  have  been  inflicted  witli  gfreat  force,  as  it  wa 
to  extend  through  corresponding  parts  of  the  nnder-ooat  and  wi 
All  these  articles  of  dress  had  stains  of  blood  on  the  inside,  and  cli 
the  left  side  of  the  body,  in  the  parts  corresponding  to  the  stab  on 
side  of  the  chest.  The  cutting  and  tearing  of  the  dress  maj  hay 
from  the  removal  of  the  clothes  while  the  body  was  in  a  state  of 
in  a  constrained  attitode.  The  state  of  the  clothes  was  oonsistc 
their  having  been  worn  bj  the  deceased  when  he  was  subjected  to 
which  led  to  his  death. 

From  inquiries  made  bj  the  police,  there  was  reason  to  believe 
remains  were  thoi^  of  a  Swedish  sailor  from  a  vessel  then  in  the  ri 
is  believed  that  he  met  with  his  death  by  stabbing,  and  that  after 
concealment,  his  body,  cut  up  and  mangled  in  the  manner  descril 
disposed  of  by  throwing  it  into  the  river.     The  head  and  other 
parfcs  had  probably  been  thus  got  rid  of;  and  it  was  only  by  the  ; 
of  the  bag  lodging  on  a  buttress  of  the  bridge,  instead  of  fsdling  : 
river,  that  these  remains  were  foand.     As  the  deceased  was  most  j 
a  foreigner  whose  name  was  not  known,  and  of  whose  personal  apf 
no  description  could  be  given,  there  was  no  clue  to  the  perpetraton 
murder.     In  this  respect  it  resembles  some  murders  of  recent 
which  the  bodies  have  been  discovered  entire. 

In  reference  to  this  case  of  mutilation,  there  is  one  point  which 
a  brief  notice.  When  parts  of  dead  bodies  are  found,  a  sectioi 
public  adopt  the  hypotnesis  that  some  medical  student  has  rest 
this  method  of  disposing  of  parts  of  a  dissected  subject.  Thus 
case  of  Oreenacre,  there  was  a  disposition  to  refer  the  first  portioi 
mutilated  remains  which  were  discovered  to  a  wanton  act  of  th 
The  erroneousness  of  this  view  was  proved  only  by  the  subseqn 
covery  of  the  corresponding  parts  of  the  dead  body  and  the  detc 
the  murderer.  So  in  reference  to  the  case  of  Parkman,  the  m 
remains  were  at  first  described  as  anatomical  preparations.  Such  i 
thesis  is  of  course  favourable  to  the  escape  of  criminals,  and  is  pn 
to  the  course  of  justice.  It  points  out  to  the  assassin  an  easy  m 
deceiving  the  public ;  and  it  shows  that  if  he  only  mutilates  a  oc 
removing  and  destroying  the  head,  hands,  and  feet,  leaving  the  re 
of  the  body  to  be  discovered  accidentally,  he  has  a  far  better  cl 
escaping  detection  and  punishment  than  by  attempting  to  con 
entire  murdered  body.  The  Waterloo  Bridge  case  formed  no  exec 
the  protection  thus  unintentionally  extended  by  public  opinion  t 
act  of  murder.  Any  one  acquainted  with  anatomy  and  the  disse 
bodies  would  at  once  perceive  from  the  description  that  no  portioi 
body  could  have  been  used  for  such  a  purpose.  Medical  studente 
as  part  of  their  anatomical  pursuits,  hack  and  mangle  a  dead  body 
destroy  muscles,  vessels,  nerves,  and  spinal-marrow;  they  have  no 
to  make  away  with  those  parts  by  which  a  body  may  be  ident 
to  boil  and  salt  the  remainder ;  they  do  not  receive  corpses  for  d 
with  their  clothes,  nor  is  there  any  conceivable  reason  why,  if  i 
they  should  produce  cuts  and  stabs  and  stains  of  blood  on  the  insic 
clothes  with  such  accuracy  as  to  correspond  to  the  effects  of 
inflicted  on  a  living  man.  It  was  suggested  that  no  murderer  woi 
secreted  the  clothes  with  the  remains.  It  is  diflScult  to  speculat 
proper  course  which  should  be  pursued  by  men  who  are  fresh  f 
perpetration  of  an  atrocious  crime,  and  who  are  anxious  to  concea 
this  may  be  fairly  said, — the  bag  of  clothes  with  the  remains  was 
over  the  bridge  with  a  view  that  it  should  fall  into  the  watei 
carried  away  by  the  tide :  it  was  owing  to  mere  accident  that  it  wi 


CASE  OF  HABBIET  LAKE.  ]85 

a  the  Bitnadon  described.     The  head  and  other  parts  had  no  donbt  been 
Jreadj  snccessfolly  disposed  of  by  a  similar  proceeding. 

In  1875,  the  remains  of  a  woman,  Harriet  La/ne,  were  conveyed  into 
he  Borongh,  she  having  been  murdered  by  her  paramonr,  Henry  Wain- 
wight,  in  WbitechapeL  On  Sept.  7,  1874,  the  deceased  woman  went 
1  a  cab  to  premises  in  Whitechapel  Road,  and  was  never  again  seen 
Bye.  In  Sept.,  1875,  a  year  later,  the  premises  were  likely  to  pass 
Dm  Wainwright  into  the  hands  of  others ;  and  he  resolved  to  remove  the 
9dy  of  the  woman,  whom  he  had  mnrdered  and  buried,  to  another  hiding- 
laoe  in  Sonthwark.  A  few  days  before,  the  prisoner  employed  his 
pother  to  purchase  for  him  a  spade  and  a  small  chopper  or  axe.  These 
rtides  were  found  on  the  premises  after  the  removal  of  the  body.  The 
lopper  had  on  it  pntrescent  animal  matter,  and  the  spade  clay  mixed 
itn  Hme.  On  the  same  day,  Wainwright  purchased  three  yards  of 
merican  cloth  and  a  quantity  of  cord.  On  Sept.  11,  1875,  a  man, 
aployed  by  Wainwright,  was  arrested  in  the  Borough,  having  in 
B  possession  two  packages,  wrapped  in  similar  American  cloth  and 
cored  with  similar  cord,  containing  human  remains.  On  opening  these, 
T.  Larldn  found  one  parcel  to  contain  the  trunk,  and  the  other  bundle 
te  remaining  portions,  which  collectively  were  the  remains  of  a  human 
male,  about  five  feet  high,  and  about  twenty-five  years  old,  and  those  of 
thin  person.  The  body,  which  was  supposed  to  have  been  dead  about  a 
Mr,  had  been  very  recently  and  most  unscientifically  dissected.  It  was 
a  stinking  and  decomposed  state;  some  parts  were  more  or  less  mummi- 
)d,  whilst  other  parts  were  in  a  condition  tending  to  adipocere.  The  body 
•8,  roughly  speaking,  divided  into  ten  parts,  as  follows : — two  arms ;  two 
mds;  two  legs  and  feet  connected,  the  left  leg  including  part  of  the 
itella;  two  thighs  including  portions  of  the  pelvis  (the  right  thigh 
dnded  the  patella,  the  left  thigh  included  part  of  the  patella);  one  trunk, 
aoept  the  front  of  the  pelvis;  one  head  and  neck.  Though  the  woman 
id  been  dead  a  year,  and  buried  in  a  grave  on  the  premises,  certain 
irts  had  been  well  preserved,  owing  to  the  use  of  chloride  of  lime, 
nployed  with  the  mistaken  view  of  destroying  the  body,  whereas  it  had 
tied  as  a  preservative. 

The  cause  of  death  was  obvious.  There  were  two  bullets  in  her  brain, 
id  a  third  was  found  in  a  hair-pad  at  the  back  of  the  head.  There  was 
cut  extending  from  the  centre  of  the  throat  to  the  angle  of  the  lower 
nr,  which  had  severed  all  the  tissues,  and  which  must  have  been  inflicted 
ith  considerable  force.  There  could  not  be  a  doubt  that  the  woman  had 
sen  deprived  of  life  by  pistol-shots.  There  was  reason  also  to  think  that 
be  first  shot  was  just  behind  the  right  ear,  and  the  bullet  was  found  to  have 
iosed  an  extravasation  of  blood  three  inches  in  circumference.  Another 
ttllet  was  found  in  the  brain ;  there  was  a  cut  in  the  throat,  the  other 
nllet  having  probably  been  fired  when  life  was  ebbing ;  and  another  had 
iattened  against  a  mass  of  hair-pins,  which  had  no  doubt  prevented  it 
|Oiiig  into  the  head.  Probably  the  murderer  came  up  from  behind,  and 
ii«d  the  first  shot  from  the  back  of  the  head ;  and  that,  finding  the  first 
iut  ineffectual,  he  had  brought  the  pistol  round  and  fired  it  just  behind 
he  right  ear ;  and  then,  not  certain  that  it  would  answer  the  purpose  of 
Itttroying  life,  the  third  shot  was  fired.  The  cut  in  the  throat  was  of  old 
lite,  and  must  have  been  inflicted  either  immediately  before  or  immedi- 
Mj  after  death.  As  the  principal  arteries  of  the  neck  were  divided,  it 
^ffiid  have  been  sufficient  of  itself  to  cause  death.  Probably  this  wound 
vi8  inflicted  after  the  pistol-shots  had  been  fired. 

In  this  case  the  identification  of  the  remains  was  based  partly  on 
iiedieal  faetS|  and  partly  on  the  discovery  of  certain  articles  of  dress  in  the 
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grave  from  which  the  body  had  been  removed.  The  featntes  w&x^  ^ 
recognizable.  The  body  had  been  cut  into  ten  pieces  and  mnch  inATi^J^, 
It  was  decomposed ;  but,  as  a  quantity  of  chloride  of  lime  had  been  ua^d  ^ 
the  burial  of  it,  putrefaction  had  been  in  some  degree  retarded,  't^ 
relatives  could  only  speak  generally  to  the  slender  form  and  stature  of  ^ 
body,  and  the  smallness  of  the  Lands  and  feet,  as  points  in  which  ^ 
resembled  that  of  Harriet  Lane.  The  light  auburn  colour  of  the  hair,  ibf 
absence  of  a  tooth  in  the  upper  jaw  on  the  right  side,  and  the  presence  d 
a  scar  or  cicatrix  from  a  bum  received  many  years  before,  and  still  remaii* 
ing  on  the  right  leg  below  the  knee,  were  also  circumstances  wliidi 
strengthened  their  opinion.  Some  buttons  and  other  articles  of  dna 
found  in  the  grave,  such  as  those  which  were  actually  worn  l)j  tka 
deceased  on  the  evening  of  her  death  were  identi6ed  by  her  rela4dve8.  Tk 
direct  proofs  of  identity  were :  1.  The  age.  The  age  of  the  deceased  im 
twenty- four.  Judging  by  the  wisdom  teeth,  three  of  which  had  append, 
this  corresponded  with  the  age  assigned  to  the  body.  2.  Stature.  It  mi 
inferred,  but  by  no  means  directly  proved,  that  the  deceased  was  five  hd 
and  a  quarter  of  an  inch  in  height.  The  remains,  when  put  togetha^ 
represented  a  stature  of  four  feet  eleven  and  one-eighth  inches.  Tlui 
makes  about  an  inch  difference,  which  was  accounted  for  by  one  of  tti 
medical  witnesses,  as  a  result  of  the  shrinking  of  the  intervertebral  sob* 
stance,  hence  the  defective  length  of  an  inch  was  consistent  with  Ik 
remains  being  those  of  a  person  of  the  height  of  the  deceased.  3.  Tki 
colour  of  the  hair.  This  is  stated  to  have  been  slightly  different ;  bat  tki 
difference  was  consistent  with  the  hair  of  the  remains  having  been  buriei 
for  a  year  in  the  earth,  and  exposed  to  the  action  of  chloride  of  lime.  Bit 
there  are  indeed  so  many  women  in  the  world  with  hair  of  a  similar  shada 
of  colour,  that  no  great  reliance  can  be  placed  on  a  resemblance  of  this  kini 
in  a  disputed  case  of  identity.  4.  The  scar.  There  was  a  scar  or  dcatiil 
from  a  bum  in  the  right  leg,  below  the  knee.  On  removing  the  adipooen 
and  other  matter  on  the  body,  which  concealed  such  superficial  nuurks.  it 
was  found  in  a  part  indicated  by  the  father  of  the  deceased  woman.  Tk 
scar  was  distinctly  puckered^  and  presented  all  the  usual  marks  of  a  sell 
produced  by  a  bum  from  a  red-hot  poker.  5.  The  state  of  tfie  uienu,  Tk 
missing  woman  had  had  two  children  by  Wainwright,  the  last  having  beet 
bom  about  nine  months  previous  to  her  disappearance.  From  tliar 
examination  of  the  womb,  the  medical  witnesses  for  the  Crown,  MefiA 
Bond  and  Larkin,  came  to  the  conclusion  that  the  woman  whose  remaiM 
were  discovered  had  borne  a  child.  On  the  other  hand.  Dr.  Meadows,  wki 
appeared  as  an  obstetric  witness  for  the  defence,  stated  that,  in  his  opiniflii 
the  woman  of  those  remains  had  never  borne  a  child ;  an  opinion  which  li 
qualified  by  stating  that  he  believed  it  to  be  impossible  to  decide  tUi 
question  in  any  case  with  absolute  certainty.  If  this  witness  had  been  abb 
to  testify  positively  that  the  indications  of  child-birth  were  certain,  and 
could  never  be  mistaken  for  an  animpregnated  state  of  the  uterus,  bii 
evidence  would  have  gone  far  to  show  that  this  could  not  have  been  tin 
body  of  Harriet  Lane.  The  womb  was  described  by  Bond  as  nmoh 
decomposed ;  the  cavity  large,  but  the  walls  thin ;  the  os  transverse  aad 
broad,  and  the  neck  projecting  very  little  into  the  vagina.  Larkin  sud 
that  the  general  appearance  of  the  uterus  was  most  inconsistent  niA 
virginity,  which  fact,  also,  was  to  a  gre&t  extent  borne  out  by  the  l^pea^ 
ance  of  the  skin  of  the  lower  part  of  the  abdomen.  This  showed  here  aad 
there  amidst-  the  decomposition  one  or  two  white  lines  in  the  hypogastat 
region,  and  other  marks  of  a  darker  colour,  near  to  and  in  the  ingnini) 
region,  apparently  the  remains  of  the  peculiar  violet  lines  which,  together 
with  the  above*mentioned  lifiem  atbicatUet^  are  pecoliarlj  characteristic 
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to^ken  in  oonjunction  witli  other  evidence,  of  delivery  having  taken 
ibce  a;t  aome  more  or  less  remote  period ;  and  what  seemed  to  bear  ont 
^  idesL  more  strongly  was  the  fact,  that  the  decomposition  had  progressed 
"Mw  rapidly  with  the  little  raised  portions  of  integament  between  the 
Bcitrii-like  lines  than  at  any  other  part  of  the  whole  tmnk,  or  npper  part 
of  the  thighs,  where  the  sniJace  of  the  skin  was  even.  The  dimensions  of 
■fi  ¥omb  were  in  every  way  enlarged  ;  its  measurements  were — extreme 
^h  3  inches ;  width  at  fimdns  2|-  inches ;  cervix,  npper  part  If  inches, 
^erp&ri  H  inches ;  thickness  f  inch ;  length  of  cavity  2^  inches,  breadth 
^een  Fallopian  tubes  1^  inches,  centre  1  inch,  lower  orifice  ^  inch,  thick- 
is  of  cervix  J  inch,  width  ^  inch.  The  weight  of  the  womb  was  12 
dmis.  It  was  so  flaccid  that  the  most  trivial  manipulation  sufficed  to 
r  its  shape. 

[n  1879,  in  the  case  of  Mrs,  Thomas^  who  was  murdered  at  Richmond 
Kate  Webster^  the  identification  of  the  body  was  made,  spite  of  its 
x^tion,  the  boiling  of  portions  of  it  in  a  copper,  and  the  entire  absence 
le  head,  which  was  never  discovered. 

Hhe  identity  of  the  bodies  of  soldiers  and  sailors  has  been  sometimes 
blished  by  the  existence  of  marks  on  the  skin,  such  as  anchors,  stars, 
als,  dsc,  indelibly  impressed  in  the  structure  by  colouring  matter, 
presence  of  mothers*  madcs^nsBvi),  or  of  scars  from  wounds  or  injuries 
Lved  many  years  previously,  and  situated  in  *  particular  parts  of  the 
r,  have  also  proved  the  means  of  identification.  Cicatrices  from 
ding,  cupping,  or  from  vaccination,  should  be  noticed  at  these  examina- 
9 ;  also  whether  there  are  any  scars  or  depressions  in  the  skin  indica- 
of  small-pox. 

[t  is  not  often  that  a  question  arises  whether  a  portion  of  a  body  found 
bukt  of  a  human  being  or  of  an  animal.  In  1838  that  which  was  at 
supposed  to  be  a  human  hand  was  found  in  a  dust-bin  in  the  City, 
"as  aUeged  that  a  murder  had  been  perpetrated,  and  an  inquiry  took 
«  at  the  Mansion  House  in  reference  to  the  supposed  atrocious  crime. 
16  doubts  were  raised  whether  the  relic  produced  was  really  the  hand 
i  human  being.  In  order  to  have  these  doubts  removed,  it  was  sent  to 
Thomas's  Hospital  for  the  inspection  of  Solly  and  other  medical  men, 
m  it  proved  to  be  the  fin  or  paddle  of  a  turtle. 

Exhumation  of  Skeletons. — It  occasionally  happens  that  medical  investi- 
lons  are  required  to  be  made  so  long  after  interment,  that  all  the  soft 
Is  of  the  body  are  destroyed,  and  nothing  but  the  entire  skeleton  or  a 
bones  may  be  discovered.  In  either  case  numerous  important  questions 
f  arise  affecting  identity  as  well  as  the  mode  of  death.  Indications 
nurder  or  violent  death  may  be  obtained  long  after  the  entire  destruc- 
i  of  the  soft  parts.  Briand  relates  the  case  of  a  woman,  whose  body 
I  disinterred  after  eleven  years'  burial.  It  was  believed  and  alleged 
t  she  had  been  murdered,  and  her  body  afterwards  buried  by  her 
rderers.  This  was  found  completely  reduced  to  a  skeleton,  but  never- 
less  the  third,  fourth,  fifth,  and  sixth  cervical  vertebwe  were  still 
d  together  by  a  dark-coloured  mass  derived  from  the  decomposition 
the  fleshy  parts  of  the  neck ;  and  this  mass  was  still  surrounded  by 
vral  folds  of  a  cord,  which  had  been  employed  as  the  means  of  strangu- 
lon.  Proof  was  thereby  obtained  of  the  mode  in  which  the  murder  had 
m  perpetrated.  It  was  also  possible  to  determine  the  length  and 
our  of  the  hair,  the  state  of  the  teeth,  and  the  form  and  length  of  the 
068.  A  ring  was  found  on  the  bones  of  one  finger,  which  left  no  doubt 
latever  of  the  identity  of  the  deceased. 

In  1829,  a  man  named  OuSrin  was  condemned  at  the  assizes  at  Yer- 
Iles  for  the  murder  of  his  brother.    The  murder  had  been  perpetrated 
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on  Aug.  21, 1825,  and  the  body  had  been  bnried  in  the  comer  of  a  cb 
cellar.  The  exhumation  of  the  remains  took  place  three  years  a 
interment,  and  it  was  ascertained  by  inspection  that  the  deceased 
been  destroyed  by  blows  on  the  craninm  with  a  braising  instmmen 
large  surface,  and  the  identity  of  the  deceased  was  clearly  made  om 
the  disposition  of  the  teeth,  the  malformation  of  the  vertebral  colunm, 
the  curved  form  of  the  bones  of  the  legs.  All  these  facts  were  depose 
by  witnesses. 

The  case  of  Eugene  Aram,  although  of  old  date,  also  fumisha 
instance  of  the  necessity  for  closely  examining  skeletons  when  it  is  suspe 
that  the  individuals  have  died  from  murderous  violence.  This  man 
spired  with  another  to  murder  a  person  named  Clarke.  The  deoe 
suddenly  disappeared  in  Feb.  1745,  and  his  absence  could  not  be  accou 
for.  In  1758,  i.e.  thirteen  years  after  his  disappearance,  some  bones  y 
accidentally  discovered  in  a  cave  near  the  town  where  he  lived.  An 
accomplice  was  arrested  on  suspicion ;  and,  losing  his  presence  of  m 
when  charged  with  the  murder,  he  denied  that  those  were  the  bones, 
mentioned  the  spot  where  the  bones  of  Clarke  were  buried.  A  skel 
was  there  found,  and  the  traces  of  a  fracture  and  indentation  of  a  temj 
bone  were  plainly  perceptible.  The  manner  in  which  the  murder 
committed  was  confessed  by  the  accomplice,  and  the  medical  evid 
corroborated  this  confession.  Aram,  who  was  a  man  of  some  abi 
argued  in  his  defence  that  it  was  impossible  to  identify  a  skeleton  i 
the  lapse  of  thirteen  years ;  that  the  fracture  of  the  skuU  and  the  piet 
bone  beaten  inwards  proved  nothing ;  that  it  might  have  lain  long  ii 
cave  where  it  was  found,  which  had  been  a  hermitage,  and  therefo 
likely  place  of  sepulture  in  ancient  times ;  and  that  ihe  violence  to 
skull  might  have  been  produced  in  times  of  disorder,  when  in  seard 
for  treasure,  the  graves  and  coffins  of  the  dead  were  violated.  He 
positively  denied  the  conclusions  as  to  the  sex  of  the  skeleton ;  bat 
objection  was  entirely  set  aside  by  the  medical  evidence.  In  spite  of 
ingenuity  of  this  defence,  the  facts  were  too  strong  against  him,  anc 
was  convicted  and  executed. 

Aram*s  defence  throws  some  light  upon  the  questions  of  doubt  w 
are  apt  to  arise  when  evidence  is  given  from  the  examination  of  exhv 
bones.  Thus,  for  example,  we  find  three  points  strongly  urged,  invol 
the  consideration  of  the  time  required  for  the  destruction  of  the  sleek 
and  therefore  of  its  identity  :  of  the  form,  situation,  and  appearance 
fracture  of  a  bone,  so  as  to  enable  a  medical  witness  to  determine  wbf 
it  be  of  recent  or  of  old  standing,  and  whether  it  was  likely  to  ha?ei 
caused  by  accident  previously  to  or  during  the  exhumation,  or  had  ti 
from  the  direct  application  of  violence  to  the  skull  during  life.  Last 
clear  determination  of  the  sex  may  be  required  from  an  examination  ol 
bones.  This,  of  course,  is  material  to  identity,  and  therefore  one  of 
first  circumstances  to  which  a  medical  witness  should  direct  his  attenti 

Perfect  has  reported  a  case  which  shows  the  importance  of  att 
ing  to  sex  in  exhumed  skeletons.  Two  brothers  lived  together  in  a  1 
in  the  neighbourhood  of  London.  The  younger  of  the  two  was  disK 
and  irregular  in  his  habits,  so  that  they  lived  unhappily.  One  win 
night,  when  the  ground  was  covered  with  snow,  the  younger  bro 
absconded  from  the  house  by  letting  himself  down  from  his  chsi 
window;  and  when  he  was  missing  the  ensuing  morning,  his  footsteps^ 
dearly  traced  in  the  snow  to  a  considerable  distance,  but  there  wer 
footsteps  of  any  other  person.  Time  passed  on,  and  nothing  was 
afterwards  heard  of  the  missing  brother.  The  elder  brother  left  the  fi 
And  it  paaaed  into  the  hands  of  a  stranger.    During  the  pirogieBf  of  i 
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lieratioiiB  in  the  grounds  snrronnding  the  bouse,  a  skeleton  was  dng  ap. 
t  was  immediatelj  conjectured  that  the  one  brother  had  mnrdered  the 
ther;  an  investigation  was  called  for,  and  an  inqnest  was  held, 
effect,  who  was  not  summoned  as  a  witness,  requested  permission  to 
amine  the  bones.  Having  disposed  them  in  their  natural  order,  he  found 
lat  they  represented  a  person  of  short  stature ;  and  from  the  obliteration 
I  the  sutures  of  the  skull,  and  the  worn  state  of  the  crowns  of  the  teeth, 
9  inferred  that  they  must  have  belonged  to  an  aged  person.  On  examin* 
ig  the  bones  of  the  pelvis,  it  was  perceptible  that  thej  had  belonged  to  a 
wude.  When  this  fact  was  communicated  to  the  jury,  the  two  medical 
«n,  who  had  given  their  opinions  from  a  hasty  examination,  were  sent  for, 
id  one  of  them  immediately  corroborated  the  statement  that  the  skeleton 
id  belonged  to  a  female.  The  proceedings  were  of  course  at  an  end,  and 
heavy  suspicion,  amounting  to  a  charge  of  fratricide,  was  thus  removed 
am  an  innocent  man.  On  further  inquiry,  it  was  ascertained  that  the 
nee  had  been  removed  from  an  old  gravel-pit,  where  gipsies  had  been 
Msastomed  to  assemble  and  occasionally  bury  their  dead. 

From  the  examination  of  many  reported  cases  in  which  medical  evi- 
mce  has  been  required  on  these  occasions,  it  appears  that  the  circum- 
BDces  to  which  inquiries  have  been  especially  directed  are  the  following : — 

1.  Whether  the  bones  are  those  of  a  human  being,  or  of  some  animal. 

K  of  a  human  being,  whether  of  a  male  or  a  female.  Having  thus 
r  established  their  identity  as  part  of  a  human  skeleton,  some  subordi- 
lie  questions  may  arise  respecting  them.  8.  The  length  of  the  period 
uing  which  they  have  probably  remained  in  the  ground.  4.  The 
robable  age  of  the  individual  to  whom  they  belonged.  If  the  upper  and 
iwer  jaws  be  found,  we  shall  derive  much  assistance  in  solving  this  ques- 
im  by  an  examination  of  the  teeth.  5.  The  probable  stature  of  the 
idividual  when  living.  6.  The  race  to  which  he  belonged  :  for,  from  the 
nxed  nature  of  our  population,  even  this  may  become  a  material  question 
I  relation  to  the  guilt  or  innocence  of  an  accused  person.  We  are  then 
oond  to  examine  the  bones  for  certain  special  characters,  the  observation 
i  which  may  be  necessary  to  throw  a  light  upon  the  general  evidence ; 
rhile  inattention  to  them,  or  a  misinterpretation  of  them  at  the  time  of 
lamination,  may  lead  to  the  defeat  of  justice,  and  to  the  censure  of  the 
•edical  witness.  7.  It  should  be  determined  whether  solitary  bones  belong 
0  ^e  right  or  left  side  of  the  body,  and  whether  they  form  parts  of  one,  or 
i  more  than  one  skeleton.  8.  Whether  they  have  sustained  any  mechanical 
■jury  during  life,  i.e,  whether  at  any  antecedent  period  they  have  or  have 
loiheen  fractured ;  and  if  a  fracture  has  existed,  whether  this  has  occurred 
bring  life  or  by  accident  during  the  exhumation :  if  during  life,  whether 
i  be  recent  or  of  old  standing.  9.  The  presence  or  absence  of  personal 
bformities,  the  presence  or  absence  of  supernumerary  fingers  or  toes,  of 
i  curvature  of  the  spine,  of  a  curvature  of  the  bones  from  moUities  ossium, 
»  of  anchylosis  (union)  of  one  or  more  joints.  10.  Murderers  sometimes 
ittempt  to  make  away  with  their  victims  by  burning  the  bodies ;  it  should 
Hisrefore  bo  determined  whether  the  bones  have  or  have  not  undergone 
oAanation.  This  especially  applies  to  cases  of  infanticide.  Sometimes 
bit  a  very  small  portion  of  the  foetal  skeleton  can  be  procured  for  the 
bnnation  of  a  medical  opinion. 

Other  points  of  circumstantial  evidence  also  demand  attention — the 

CDiion  of  the  bones  when  discovered  in  the  ground,  whether  lying  at  full 
g:th  or  grrouped  together  confusedly.  In  bodies  which  have  undergone 
Chnatian  burial,  the  skeleton  is  found  lying  at  full  length,  usually  with  the 
b<ad  to  the  west  and  the  feet  to  the  east,  and  one  skeleton  may  be  found 
below  aaother.    By  an  attention  to  these  points,  the  locality  has  been  at 
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once  identified  as  tlie  site  of  a  bnrial-gronnd,  where  bones  have  been  di 
covered  daring  excavations  for  the  foundation  of  new  buildings.  Tb 
inference  is  confirmed  when  the  bones  of  persons  of  all  ages  and  both  sex 
are  fonnd  in  or  near  the  same  spot.  In  1866,  a  remarkable  discoTBi 
was  made  at  Milcote,  near  StratEord-on-Avon.  Within  two  feet  fro 
the  surface  of  the  soil  upwards  of  two  hundred  human  skeletons  we 
found.  They  were  placed  closely  side  by  side  upon  their  backs,  with  tlu 
feet  to  the  east  and  their  heads  to  the  west,  and  all  were  well  presenn 
There  were  young  and  old,  and  skeletons  of  both  sexes,  the  bones  presentu 
no  marks  of  injury  from  weapons.  This  was  no  doubt  the  site  of  i 
ancient  but  long-forgotten  burial-ground.  In  pre-historic  times,  the  bo 
was  consigned  to  a  stone  chest  in  a  sitting  posture,  with  the  arms  clasp 
about  the  knees.  Thus,  in  these  ancient  graves,  the  skeleton  has  bo 
discovered  with  the  thigh-bones  folded  on  the  chest.  It  is  not  unusaal 
find  human  mixed  with  animal  bones.  The  author  procured  from  a  de 
grave  in  an  old  cemetery  the  bones  of  a  horse  mixed  with  the  bones  of  a  mi 
human  skeleton.  Occasionally,  in  ancient  times,  this  animal  was  killed  ai 
buried  with  his  deceased  owner :  and  probably  the  disinterment  of  the 
bones  in  old  burial-grounds  has  g^ven  rise  to  the  fables  of  giants.  In  o 
cemetery  in  the  vicinity  of  London,  the  bones  of  the  horse  were  frequent 
found,  when  the  excavations  were  carried  on  to  a  great  depth.  The  bon 
of  the  ox  have  also  been  met  with  in  graves  mixed  with  human  boa 
The  author  had  sent  to  him  the  upper  part  of  the  thigh-bone  of  an  ox,  whi 
was  dug  out  of  a  deep  grave  in  a  country  churchyard  :  it  was  forward 
to  him  as  an  unusnally  developed  thigh-bone  of  a  human  being. 

Identity  is  sometimes  strikingly  made  out  by  the  presence  or  absen 
of  the  teeth,  by  their  form,  position,  worn  appearance,  and  the  nnml 
that  may  be  deficient :  and  if  absent,  whether  removed  recently  or  ks 
before  death.  The  examination  of  the  teeth  often  aids  considerably  in  t 
determination  of  the  age  of  a  skeleton.  The  discovery  of  certain  artid 
of  clothing,  known  to  have  belonged  to  a  missing  person,  in  associati 
with  the  bones  of  a  skeleton,  will  sometimes  remove  any  doubts  that  m 
arise  on  the  subject  of  identity  (see  case  of  Lane,  p.  135).  Metal  batta 
brooches,  or  rings,  are  imperishable,  and  should  be  sought  for  by  sifting 
washing  the  earth.  In  Beg,  v.  Flatti  (Derby  Lent  Ass.  1847),  the  prison 
was  charged  with  the  murder  of  a  man  named  Collis.  The  deceased  b 
not  been  seen  alive  since  Dec.  7th,  1845.  On  Aug.  28th,  1846,  some  nu 
in  cleaning  out  a  cesspool  in  the  neighbourhood,  found  some  human  boi 
with  certain  articles  of  dress,  which  were  supposed  to  be  those  of  t 
missing  man.  Besides  the  ribs,  there  were  two  thigh-bones,  and  two  k 
bones.  The  flesh  readily  came  off  the  bones  and  feU  into  the  soil.  Wi 
these  remains,  there  was  the  ordinary  dress  of  a  man — namely,  coat,  It 
trousers,  and  neckerchief,  including  two  garters,  one  red  and  one  wbi 
These  were  still  around  the  bones  of  the  legs.  Walker  stated  that 
had  examined  the  bones,  and  found  them  to  be  those  of  a  male  ham 
being,  from  twenty-three  to  thirty  years  of  age.  All  the  bones  wi 
complete  excepting  a  few  belonging  to  the  neck,  and  three  ribs.  ( 
examining  the  skull,  he  found  a  deep  fracture  in  the  region  of  t 
forehead  five  inches  in  extent.  There  was  another  fracture  over  \ 
left  eyebrow,  and  a  third  across  the  base  of  the  skull.  The^e  fractal 
in  his  opinion,  were  inflicted  on  the  body  while  living.  The  otl 
bones,  which  appeared  to  have  been  separated  by  the  yielding  of  the  lii 
ments  as  a  result  of  putrefaction,  presented  no  marks  of  violence.  T 
injuries  to  the  skull  were  produced  by  some  cutting  or  sharp-edged  insti 
ment.  They  were  sufficient  to  cause  death,  which  might  have  taken  pk 
either  immediately  or  alter  some  time.    The  clothes  were  identified  as  the 
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'om  bj  the  deceased  at  the  time  of  liis  disappearance,  and  the  white  and 
sd  garters  fonnd  ronnd  the  leg-bones  were  identified  hj  a  woman  who 
lade  them,  and  gave  them  to  the  deceased. 

The  prisoner  was  connected  with  the  act  of  mnrder  by  a  chain  of  circnm- 
imnces.  On  Dec.  7th,  he  was  seen  with  a  hammer  in  his  hand  quarrelling 
ith  the  deceased.  At  a  later  period,  he  was  seen  with  two  men  pushing 
ke  deceased,  who  appeared  to  be  in  a  stupefied  state,  into  his  shop.  On  the 
ig^t  following  he  was  seen  in  company  with  two  men  carrying  a  heavy 
ihstance  in  a  sack,  in  the  direction  of  the  cesspool  in  which  the  skeleton 
'as  afterwards  found.  The  prisoner  had  made  false  statements  respecting 
le  transactions  between  himself  and  deceased,  and  the  watch  and  boots  of 
le  deceased  were  traced  to  his  possession.  The  deceased  had  been  seen 
ith  the  watch  up  to  within  half  an  hour  of  his  disappearance.  For  the 
sfence  it  was  contended  that  there  was  not  sufficient  proof  in  law 
lat  the  remains  found  were  really  those  of  the  missing  man.  The 
ading  of  some  portions  of  the  clothes  of  the  man  in  the  cesspool  was 
9i  sufficient  to  prove  the  corpus  delicti — ^the  murder.  There  must  be 
ontave  evidence  that  the  remains  were  those  of  Collis.  Patteson,  J.,  over- 
ded  the  objection,  observing  that  the  identity  of  the  remains  was  alto- 
Bther  a  question  for  the  jury.  It  was  further  contended  for  the  defence, 
Mi  there  must  not  only  be  dear  proof  that  the  remains  were  those  of  the 
weased,  but  it  must  be  proved  that  the  deceased  had  died  by  the  act  of 
le  prisoner,  and  not  m>m  any  accidental  cause.  The  prisoner  was 
mvicted. 

But  for  the  discovery  of  the  clothes,  more  particularly  of  the  two 
ifferent  coloured  garters  round  the  leg-bones,  the  identity  in  this  case 
mid  not  have  been  satisfactorily  established.  The  suggestion  that  the 
neased  might  have  fallen  into  the  cesspool  by  some  accident,  was  nega- 
ted by  the  fact  that  had  this  occurred,  the  watch  and  boots  would  have 
found  with  the  remains,  whereas  these  articles  were  traced  to  the 
ion  of  the  prisoner.  It  is  worthy  of  note  that  in  this  case  the 
Bid  human  body,  in  clothes,  was  reduced  nearly  to  the  state  of  a  skeleton 
iftkin  the  short  period  of  nine  months.  This  most  be  ascribed  to  the 
ifluence  of  the  putrescent  animal  matters  by  which  it  was  surrounded. 
liat  the  bones  had  not  been  for  a  longer  period  in  the  place  where  they 
«re  found,  was  proved  by  the  fact  that  the  cesspool  had  been  cleared  out 
ily  a  short  time  before  the  disappearance  of  the  deceased. 

In  July  1863,  the  bones  of  a  child  were  found  in  a  nursery-ground  at 
ilington,  under  suspicious  circumstances.  It  appeared  that  a  girl  named 
KgtJ>eih  HufUer,  aged  eight  years,  had  been  missing  from  the  neighbour- 
lood  since  March  80th,  1862,  and  it  was  important  to  establish,  if  possible, 
kai  these  were  the  bones  of  a  female  child  of  the  age  of  the  deceased. 
Jnftfl  the  skull  was  found  it  was  supposed  that  the  bones  were  those  of  a 
log,  but  their  human  character  appears  to  have  been  ultimately  established 
7  the  discovery  of  the  skull  with  some  hair,  and  also  of  the  lower  jaw. 
fte  medical  witness  at  the  inquest  assigned  the  age  at  from  eight  to  ten 
■Mrs,  but  could  not  well  define  the  sex,  as  at  this  early  period  the  sexual 
liierences  on  the  pelvis  are  not  well  marked.  The  articles  of  clothing 
oud  with  the  body  served,  however,  to  establish  the  sex,  as  well  as  the 
dentity  of  the  bones  with  those  of  the  missing  child.  The  remains  had 
he  appearance  of  having  been  longer  in  the  earth  than  sixteen  months,  but 
fc  nems  they  were  only  superficisJly  covered,  and  this  might  account  for 
her^d  destruction  of  the  bones  and  soft  parts.  It  is  probable  that  the 
lones  of  young  persons  decay  more  rapidly  than  those  of  adults.  Gases 
Bvohring  medico-legal  questions  on  the  exhumation  of  skeletons  after 
irioiui  periods  of  interment  will  be  found  in  the  '  Ann.  d'Hyg./  1834, 1, 
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117;    1886,  1,  2U;  and  1845,1,379.     See  ako  Friedieich,  *Uel)er  die 
Knochen  in  foren.  Bezieh.'    Ansbach,  1853. 

Human  and  Animal  bones. — ^The  greatest  ignorance  prevails  among  ib 
public  on  this  snbject.     The  bones  of  horses,  cows,  dogs,  and  sheep  mfin* 
qnently  mistaken  for  those  of  human  beings.     In  an  antiquarian  ooQectifli 
of  relics  obtained  from  a  neighbouring  Roman  castrum,  the  antiuff  m^ 
some  years  since,  the  tibia  of  a  dog  carefully  labelled  and  rdigioair 
preserved  as  a  bone  of  an  ancient  Roman*     The  same  collection  contMiil 
fragments  of  bones  of  various  animals,  carnivorous  and  herbivoroni,  di 
marked  as  human  relics.   This  collection  belonged  to  an  antiquary  who  kl 
preferred  adopting  his  own  view  of  the  nature  of  the  relics,  to  taking  tii 
opinion  of  any  one  acquainted  with  anatomy.     In  a  church  in  the  na/k 
of  England  two  bones  from  oxen  were  shown  as  the  thigh-bones  o!  8L 
Lawrence.     They  were  of  ancient  date  and  greatly  prised  by  the  sexteli 
Even  well-informed  men  may  be  easily  mistaken  on  such  subjects.    BelnOi 
the   celebrated   traveller,  broaght   ^m   Egypt,  with   his  sarcophsgi,  • 
number  of  bones  taken  from  the  interior  of  the  pyramids,  which  he  pii* 
nounccd  to  be  the  bones  of  King  Cephrenes,  and  of  some  of  the  Shef&ai. 
kiners.     Clift  examined  them   after  they  had  been   submitted  to  paikil' 
exhibition,  and  he  found  that  they  were  the  bones  of  oxen.     The 
relics  of  saints,  as  they  are  collected  and  preserved  in  glass  and  ciyrtd 
cases  in  Roman  Catholic  countries,  often  present  anomalies  which  wodi' 
surprise  an  anatomist.     Supernumerary  ribs  and  vertebrsB  are  not 
common,  and  intermixed  with  them  bones  which  certainly  never  appertaiMl] 
to  a  human  being.     In  the  medico-legal  returns  for  India  1868-9,  it  il 
stated  that  on  one  occasion  as  evidence  of  an  important  murder  some 
brought  from  a  distance  of  thirty  miles  with  the  usual  formalitieB  ul 
precautions  as  to  identity,  proved  on  examination  to  be  those  of  a  baflocibii 
and  on  another  occasion  the  remains  turned  out  to  be  those  of  a  goii^| 
These  facts  show  the  importance  of  entrusting  the  examination  of  boMf  J 
in  all  judicial  inquiries,  to  well-educated  medical  men.     The  lower 
of  society  are  ever  ready  to  snspect  mnrder  when  bones  are  exhumed;  ul 
it  will  not  always  be  easy  to  satisfy  them  that  the  bones  exhumed  eorilj 
not  have  belonged  to  a  human  being. 

The  lamentable  effects  of  popular  ignorance  on  this  subject  wcore  dk^ 
played  in  a  case  that  occarred  at  Damascns  in  1840,  which  at  the 
excited   great   public   notice.     A  Roman  Catholic  priest,  with  his 
suddenly  disappeared  in  the  early  part  of  that  year,  and  a  strong  sngpioMi] 
arose  that  they  had  been  murdered.     Certain  Jews  were  charged  wilti 
having  murdered  the  father  and  son  for  horrible  purposes.     The  i 
in  the  quarter  of  the  town  in  which  they  lived  was  examined,  and 
bones  were  there  found.     These  were  pronounced   by   the  persons  ifit; 
discovered  them  to  be  human  bones;   and  the  discovery  was  oonsidflMi: 
to  confirm  the  suspicion  of  murder  which  had  arisen.     Several  of  At-i 
accused  Jews  died  under  the  tortures  to  which  they  were  subjected,   ft- 
seems  that  the  state  of  anatomy  was  at  that  time  so  low  in  Syria,  M 
there  was  no  one  in  the  country  competent  to  solve  the  question  whote 
these  were  really  animal  or  human  bones.     Some  persons  who  inspeelrf 
them,  pronounced  that  they  must  have  been  lying  in  the  sewer  for  a  gnd 
length  of  time,  and  that  they  had  belonged  to  an  animaL     A  propooiifli 
was   then   made  that  the  bones  should  be  forwarded   to   the  PanM 
Academy  of  Medicine,  for  their  decision.     It  was  subsequently  proved  tkd 
they  were  animal  remains.     Such  a  case  is  not  likely  to  occur  in  Englaai 
for  there  are  few  professional  men  who  would  not  be  at  once  aUa  ^ 
pronounce  an  opinion  even  from  the  examination  of  a  fragments 

It  will  be,  m  most  cases,  easier  to  say  whether  a  particular  bone  hm 
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ned  part  of  a  human  skeleton  or  not,  than  to  determine  to  what  animal 
naj  have  belonged;  this  is  commonly  aU  that  is  expected  from  a 
&al  witness.  A  moderate,  acquaintance  with  osteology  will  enable 
■^  to  give  an  affirmative  or  negative  opinion  :  but  where  part  only  of  the 
tftof  a  bone — as  of  the  humerus,  radius,  tibia,  or  fibala — is  produced, 
lie  caation  is  required  in  forming  a  judgment.  It  will  not  be  necessary 
tiiis  place  to  describe  all  the  peculiarities  of  human  bones,  but  rather  to 
nt  ont  certain  well*marked  differences  which  are  observed  to  exist 
^ween  the  bones  of  man  and  animals. 

Vith  respect  to  the  skull,  the  foramen  magnum  in  all  animals,  except 
ape  tribe,  is  placed  very  far  back,  and  has  its  posterior  edge  turned 
^ards.  In  the  ape  tribe,  and  especially  in  the  ourang-outang,  it  is 
"er  to  the  centre  of  the  base  of  the  cranium  than  in  any  other  animal, 
is  more  nearly  on  a  level  with  the  plane  of  the  base  of  the  skull, 
animals,  including  the  ourang-outang  and  ape  tribe,  have  two  bones 
le  face,  in  addition  to  those  found  in  man.  These  are  situated  between 
luperior  maxillary  bones,  and  are  called  intermaxillary  bones,  or,  from 
'  holding  the  incisor  teeth,  the  ossa  incisoria.  The  suture  which 
rates  them  from  the  maxillary  bones  becomes  obliterated  in  some  of 
i  animals  at  an  early  period ;  but  still  traces  of  it  may  be  seen.  To 
k  of  the  facial  angle  as  a  mark  of  distinction  is  quite  unnecessary ; 
dical  opinion  can  never  be  required  except  in  those  cases  where  only 
Mne,  or  the  fragment  of  a  bone,  is  presented  for  examination.  The 
r  jaw  in  animals  is  destitute  of  a  protuberance  corresponding  to  the 
;  it  is  also  longer,  in  proportion  to  the  craninm.  The  condyles  of  the 
vary  in  shape  according  to  the  nature  of  the  food, 
"he  trunk  calls  for  no  particular  remark.  The  veriehrcB  are  strikingly 
uguished  by  their  form,  and  by  the  direction  of  their  spinous  and 
iverse  processes.  Their  bodies  are  longer,  and  deeply  grooved  laterally, 
vertical  direction.  The  sacrum  is  generally  narrower  in  proportion 
in  man ;  it  is  wide  in  those  animals  which  occasionally  stand  erect, 
1  the  ape  and  the  bear,  but  it  is  also  in  these  animals  longer.     The 

8  is  in  all  cases  much  elongated,  is  narrower,  and  has  less  of  a  basin- 
appearance,  the  level  of  the  brim  having  a  much  greater  obliquity 

in  man.  The  thorax  of  animals  without  clavicles  is  commonly  com- 
led  at  the  sides,  so  as  to  render  it  much  deeper  from  the  stemnm  to 
ipine.  This  is  especially  observed  in  the  dog,  cat,  bear,  and  in  long- 
ed animals.  The  ribs,  or  fragments  of  ribs,  might  perhaps  be  occasion- 
confounded.  Most  mammalia  possess  more  ribs  than  are  found  in  man, 
lumber  corresponding  to  that  of  the  dorsal  vertebrae.  The  ribs  vary 
h  in  form,  but  in  herbivorous  animals  they  are  generally  broad  and 
z ;  in  the  bear  and  dog  they  are  more  rounded.  The  stemnm  or  chest- 
t  of  the  ourang-outang  somewhat  resembles  that  of  man  ;  it  is  flat  but 
owed,  and  the  division  of  its  pieces  is  more  apparent:  in  all  other 
uJs  it  differs  in  being  considerably  narrower,  more  or  less  of  a  rounded 
I,  and  in  being  evidently  composed  of  many  moveable  pieces.  Most 
Irapeds  want  clavicles:  they  exist  in  the  ape  tribe,  and  very  much 
nble  those  of  man,  so  that  the  clavicle  of  the  ape  might  be  eamly  mis- 
n  for  that  of  a  young  child  :  in  the  dog  and  cat,  there  is  a  clavicular 
)  suspended  in  the  muscles.  The  scapula  or  blade-bone  of  animals, 
tding  the  ourang-outang  and  ape,  is  much  longer  in  proportion,  and  is 

9  equally  divided  by  the  spine,  the  fossa  in&a-spinalis  being  much 
ler  in  proportion  than  in  man.  The  hwmenu,  or  arm-bone,  of  animals, 
iserved  to  become  short  as  the  metacarpus  is  elongated :  in  the  ape 
t,  it  very  closely  resembles  that  of  man.  In  apes  the  bones  of  the 
arm  have  the  same  general  appearance  as  in  man ;  but  the  two  bones 
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are  long  and  slender,  and  the  radios  is  as  long  as  the  nhia.  In  aH 
cami morons  animals,  the  olecranon  is  extended  farther  back,  and  is  mon 
irregular  than  in  man.  The  carpns,  or  wrist,  in  apes,  has  one  bone  man 
than  in  man.  The  size  and  strength  of  the  thumb  are  much  greater  ii 
man  than  in  anj  animal.  Even  in  the  ape  tribe,  although  separate  aal 
opposed  to  the  other  fingers,  the  thumb  is  very  small  and  much  shorts 
than  in  the  human  species.  The  femur,  or  thigh-bone,  in  most  quadrapedi 
is  80  short  that  it  scarcely  projects  beyond  the  abdomen :  it  varies  in  lengA 
accordinsr  to  that  of  the  metatarsus.  The  neck  of  the  thigh-hone  ii 
remarkably  short,  but  the  great  trochanter  rises  considerably  above  Al 
head  of  the  bone  even  in  the  ape  tribe.  In  some  animals,  as  in  the  hon^ ; 
the  trochanter  ends  in  an  unciform  process  projecting  above  the  herf] 
of  the  bone.  In  the  onrang-ontang,  the  thigh-bone  is  straighter  than  ■ 
man,  while  in  the  bear  it  closely  resembles  the  human  bone.  The  honeiiti 
the  leg  in  the  oarang-oatang  are  nearly  as  in  man,  but  the  ^t6ia,  or  l^' 
bone,  is  in  general  considerably  longer  than  the  femur.  In  the  hear  i.i 
preserves  a  proper  proportion.  In  the  ape  tribe,  these  bones  are  nes^J 
of  equal  length.  In  the  dog,  the  fibula  is  placed  behind  the  tibia,  aad;'^ 
attached  to  it  in  its  lower  half.  In  the  horse,  the  fibula  forms 
a  kind  of  splinter  anchylosed  by  age  to  the  upper  part  of  the  tibia, 
ruminants,  the  fibula  is  wanting  :  in  the  pig  it  is  anchylosed  to 
tibia  throughout  its  whole  length.  In  apes,  while  the  great  toe  is 
than  the  rest,  the  smaller  toes  are  much  longer  than  in  man.  In  noiie< 
the  mammalia,  except  man,  does  the  foot  rest  completely  on  the 
The  OS  calcis  generally  wants  the  tuberosity  of  the  heel ;  but  this 
in  the  ape  tribe,  although  to  a  less  extent  than  in  man. 

Such  are  the  most  prominent  differences  a^g^ed  by  anatomisti 
the  bones  of  animals,  and  based  on  the  observations  of  skeletons.    Bi 
not  improbable,  however,  that  in  some  cases  assistance  may  be  derived 
the  use  of  the  microscope.     This  instrument  may  be  especially  servi( 
in  those  cases  of  difficulty  in  which  an  opinion  may  be  required  from 
minute  fragments  of  bone.     The  Haversian  canals  and  bone-cells  (lacnM] 
exist  in  all  classes  of  animals  which  have  a  bony  skeleton ;  and  it  has 
shown  that  the  bone-cells  differ  in  size  in  the  four  great  classes  of  anii 
They  are  smallest  in  birds,  and  largest  in  reptiles :  in  the  mammalia 
occupy  an  intermediate  position.     In  fish,  they  are  entirely  different 
appearance  from  those  existing  in  the  other  three  classes.     These 
cells   are   said  to  be  of  the  same  size  in  the  same  class ;   thus, 
mammalia,  they  are  no  larger  in  the  bones  of  a  horse,  than  they  are  ii 
those  of   a  mouse.      In   human  bones,  the   cells   are  sometimes 
triang^ar  in  outline,  at  other  times  they  have  more  of  a  linear  or  el< 
shape.     Their  number  is  in  an  inverse  proportion  to  the  Haversian 
in  bone.     It  is  desirable  that  further  observations  should  be  made  on  tUi^ 
subject ;  and  that  differences  in  the  microscopical  structure  of  bone  shosli 
be  sought  for  in  the  human  subject,  and  in  the  various  orders  of  mammaliib^ 
Qnekett   ascertained  that  the   cells   of  bone  bore  a  certain  relation,  d 
point  of  size,  to  that  of  the  blood-discs  of  an  animal ;  thus,  for  in8tui(% 
the  blood-discs  were   fonnd   to  be  largest  in  reptiles,  smallest  in  lisdi 
and  mammalia,  while  in  fishes  they  were  of  an  intermediate  size :  aal 
he    farther    discovered    that    the    bone-cells    followed    the    same   Itw. 
(*Med.  Gaz.,'  Dec.  11,  1846.)      It  has  happened  on   several  occasioiir 
in  cases  of  infanticide,  that  great  difficulty  has  been  experienced  in  i^a* 
tifying  small  portions  of  bone,  when  the  skeleton  has  been  found  partiftlff 
consumed  by  fire. 

When  it  has  been  proved  that  the  bones  are  not  those  of  a  homaa 
being,  this  branch  of  inquiry  is  at  an  end. 
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Ddermincdion  of  Sex  in  skeletons. — The  determiiiation  of  the  sex  from 
n  examination  of  the  skeleton  or  of  certain  detached  bones,  can  be  made 
ulj  in  subjects  which  have  passed  the  age  of  puberty ;  for  sexual  difPer- 
nces  in  the  skeletons  are  scarcely  apparent  until  adult  age  has  been 
cached.  The  author  has,  however,  seen  the  well-marked  sexual  differ- 
Does  of  the  pelvis  in  the  skeleton  of  a  boy  of  eleven.  The  skeleton  of  the 
Bsnale  is  smaller  and  more  slender  than  that  of  the  male.  Tbo  full-grown 
one  of  a  female  is  distinguished  from  that  of  a  male  by  its  ridges,  depres* 
ions,  and  processes  being  less  marked, — the  shaft  of  a  long  bone  is  smoother 
nd  more  polished,  while  the  articular  surfaces  are  flatter.  The  skull 
f  the  female  is  more  contracted  in  front,  and  forms  a  longer  oval  from 
niore  backwards.  The  chest,  which  is  naturally  shorter,  smaller,  and  less 
■ominent  than  in  the  male,  is  rather  wider  about  the  fourth  rib :  it  then 
ontracts  somewhat  below,  so  that  while  the  general  shape  of  the  chest 
pproaches  to  an  oval  in  the  female,  it  is  conical  in  the  male  skeleton, 
smg  wider  at  the  base  or  lower  part.  The  form  of  this  cavity  is  often 
attened  laterally  to  a  considerable  extent,  owing  to  the  pressure  of  the 
bftys  worn  by  women.  This  altered  condition  of  the  ribs  by  pressure  may 
■rre  to  indicate  the  sex.  The  sternum  or  chest-bone,  is  shorter,  termi- 
■lang  opposite  the  fourth  pair  of  ribs,  but  its  upper  portion  is  larger  than 
n  the  male;  in  the  latter  it  terminates  opposite  the  fifth  pair  of  ribs. 
!ke  ribs  are  shorter,  more  slender,  and  less  arched,  and  take  a  more 
Mrisontal  course  in  the  female ;  their  upper  and  lower  borders  are  sharper, 
fke  false  ribs  are  proportionately  larger ;  and  the  cartilaginous  portions 
§  the  true  ribs  are  longer  than  in  the  male.  The  shoulders  are  lower, 
nd  the  scapulo-humeral  articulations  nearer  to  each  other.  The  clavicles 
me  more  slender,  more  round,  and  pass  in  a  straighter  direction  to  join 
he  acromion  processes.  In  the  male  they  have  somewhat  the  form  of  the 
hific  8 :  they  are  flatter,  larger,  and  run  more  directly  backwards.  The 
■Bale  scapula  is  thinner,  smaller,  flatter,  and  has  sharper  angles  than  that 
C  the  male.  The  bodies  of  the  vertebrsd  are  smaller,  the  hole  for  the 
final  marrow  and  the  foramina  are  larger ;  and  the  lumbar  vertebras  have 
pnier  length  than  in  the  male. 

The  upper  limbs  are  shorter,  the  carpus  smaller,  and  the  metacarpus  and 
Aalanges  are  more  slender  in  the  female  than  in  the  male.  The  thigh- 
hHiea  have  a  greater  curvature  forwards  at  the  upper  part,  and  below,  are 
Imed  more  obliquely  inwards.  tThe  neck  of  the  thigh-bone  in  the  female 
fasms  nearly  a  right  angle  with  the  shaft,  whereby  the  trochanter  major  is 
inmght  more  nearly  on  a  level  with  the  head  of  the  bone.  In  the  male 
Ae  neck  of  the  femur  is  inclined  obliquely  upwards,  and  the  trochanter 
feMjor  IB  below  the  level  of  the  head.  In  the  female  the  internal  con- 
Mes  are  lan?er ;  and  the  bones  of  the  leg  are  more  slender  and  those  of  the 
Kii  are  smaller  than  in  the  male. 

The  greatest  difference  is  observed  in  the  pelvis,  and  it  is  by  an 
■nmination  of  this  portion  of  the  adult  skeleton,  when  it  can  be  obtained, 
ihat  the  sex  may  be  most  satisfactorily  made  out.  In  the  female  the  ossa 
BS  are  flatter  and  more  everted,  giving  to  the  whole  pelvis  a  greater 
■ipadty ;  the  os  sacrum  is  broader,  and  turned  more  backwards ;  the  os 
Meeygis  more  slender,  moveable,  and  turned  more  backwards,  the  space 
krtween  the  ossa  pubis  larger,  and  the  cartilage  of  the  symphysis  broader. 
She  angle  formed  by  the  rami  of  the  ossa  pubis  with  the  symphysis  is 
Bnrer.  In  a  well-formed  male  skeleton  the  author  found  the  angle  to  be 
3l*,  while  in  a  well- formed  female  skeleton  the  angle  was  equal  to  ^O"".  The 
^■berosities  of  the  ossa  ischii  are  flatter  and  at  a  greater  distance  from  each 
^iflier.  The  brim  of  the  pelvis  is  wider  and  of  an  oval  form,  corresponding 
'^vviQi  the  head  of  a  child,  and  the  longest  diameter  extending  between  the 
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ilia  or  transyersely.  In  the  male  the  brim  is  more  circnlar,  and  the 
fi^reatest  diameter  is  between  the  pelvis  and  sacram.  The  foramina  ovalii 
in  the  female  are  wider,  and  approach  more  to  a  triangular  form  than  in 
the  male,  one  sharp  angle  being  at  the  junction  of  the  pubis  with  the 
ischium ;  the  acetabula  are  farther  distant  from  each  other.  The  pelvis  of 
the  female  loses  some  of  its  well-marked  sexual  characters  in  advanoed  liCsi 

It  will  be  understood  that  these  differences  are  for  the  most  part  relatiTe; 
and  some  are  so  slight  that  thej  can  scarcely  be  regarded  as  characterisiie 
of  the  sexes.  Ghreat  difficulty  in  forming  an  opinion  will  exist  in  thon 
oases  where  only  a  fra^rment  of  a  bone  can  be  procured ;  but  a  medieil 
witness  is  not  expected  to  work  out  impossibilities :  if  he  has  a  suffideot 
portion  of  a  skeleton  before  him,  he  may  be  able  to  determine  the  ibs, 
otherwise  it  would  be  advisable  to  state  that  the  remains  produced  did  not 
enable  him  to  answer  the  question,  and  that  the  bone  or  a  fragment  mi^ 
have  belonged  either  to  a  male  or  a  female.  In  a  contested  case  of  pie^ 
sumption  of  survivorship  which  occurred  some  years  since,  it  bectme 
necessary  to  determine  the  relative  weights  of  the  adult  male  and  fenuJe 
skeletons.  A  perfect  male  skeleton  was  found  to  weigh  ten  pounds  nx 
ounces ;  and  a  perfect  female  skeleton  eight  pounds  thirteen  ounces.  The 
bones  were  completely  dry.  It  may  be  observed  that  bone  is  the  heavieit 
part  of  the  human  body :  its  specific  gravity  is  2*01. 

Date  of  interment — One  of  the  first  questions  asked  on  the  disintermeni 
of  bones,  relates  to  the  length  of  time  during  which  they  may  have  r^ 
mained  buried  in  the  ground.     The  period  at  which  the  bones  begin  to 
undergo  decomposition,  will  depend  upon  that  at  which  the  soft  parts  liATe 
entirely  disappeared.     The  common  opinion  is,  that  the   soft  parts  an 
destroyed  in  ordinary  graves  in  about  ten  years.     Bemt,  however,  mentions 
a  case  seen  by  Navier,  in  which  some  fleshy  part«  of  the  body  remained 
after  an  interment  of  twenty-one  years.     The  changes  in  the  bones  an 
observed  to  commence  by  the  loss  of  animal  matter,  so  that  they  become 
lighter ;  externally  they  acquire  a  dark  incrustation  when  in  contact  with 
the  earth.     This  dark  incrustation  is  sometimes  confined  to  the  surface; 
but  in  some  very  ancient  bones,  the  osseous  shell  is  of  a  dark-brown  coloar 
throughout,  like  old  oak.     The  animal  matter  is  never  entirely  lost;  it 
exists  in  bones  which  have  been  buried  for  many  centuries,  and  may  be 
made  evident  by  digesting  them  in  hydrochloric  acid.     Even  in  sawing 
them,  the  heat  developed  by  friction  brings  out  a  peculiar  animal  odour. 
The  shaft  of  a  long  bone  becomes,  after  long  burial  in  a  dry  soil,  light  and 
very  brittle  ;  it  may  be  easily  broken,  and  cut  or  scraped  with  a  knife.    It 
appears  to  be  impossible  to  assign,  with  any  approach  to  precision,  the 
period  required  for  the  production  of  these  changes ;  they  vary  with  the 
age  of  the  subject,  taking  place  more  rapidly  in  the  skeletons  of  the  young: 
they  vary  also  with  the  nature  of  the  soil  in  which  the  bones  are  burieoli 
according  to  whether  this  is  dry  or  humid,  sandy,  cretaceous,  or  clayey. 
Some  have  alleged  that  the  bones  of  a  person  buried  in  an  ordinary  coffin 
are  entirely  destroyed,  with  the  exception  of  the  skull  and  thigh-boneSi 
ivithin  a  period  of  thirty  years ;  but  there  are  cases  on  record,  where  flie 
skull  and  long  bones,  and  even  the  perfect  skeleton,  have  been  found,  ii 
ordinary  graves,  quite  perfect  after  a  much  longer  period  than  thirty  yean* 
In  general,  the  lower  jaw  of  adults  is  preserved  for  a  great  length  of  time^ 
and  with  it  the  teeth,  which   from   the   hardness  of   the   enamel  resist 
decomposition  longer  than  any  other  parts  of  the  body.     The  ultimate 
destruction  of  the  bone  is  effected  by  the  complete  disintegration  of  its 
earthy  parts,  the  calcium  phosphate  and  carbonate  falling  into  and  mixing 
with  the  earth  around.     Bones  owe  their  preservation  to  the  large  propor* 
tion  of  mineral  matter  contained  in  them.     This  is  greater  in  the  aduU 
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Goi  in  the  cltild.  Yon  Bibra  found  the  following  proportions  of  mineral 
liter  per  cent,  in  recent  bones  of  different  ages  : — In  a  woman  (eet.  62), 
1^:  ma  man  (©t.  25),  6897:  in  a  child  (est.  5),  67-80:  in  a  child  of 
ro  months,  65*32 :  in  a  fcetns  of  seven  months,  65*19  :  and  in  a  fodtns 
siz  months,  59*62.     The  proportions  in  the  bones  of  animals,  are  similar 

•  those  of  the  hnman  adnlt. 

On  the  discovery  of  a  bone,  or  of  a  skeleton,  the  question  maj  be:  Can 
have  been  buried  for  a  longer  period  than  fifteen  or  twenty  years? 
ii8|Hcion  may  arise  that  they  were  the  bones  of  a  person  alleged  to  have 
sen  murdered,  and  who  had  disappeared  about  that  period.  In  some 
IMS  this  question  may  admit  of  a  ready  answer.  If  it  were  the  long  bone 
;  an  adult,  and  it  was  found  to  be  light,  friable,  brittle,  and  easily  scraped 
I  powder,  it  is  probable  that  it  had  been  interred  for  a  much  longer  period 
itn  that  above  mentioned.  We  can  form  only  a  rough  opinion  of  the 
sriod  of  interment  of  bones,  by  the  presence  or  absence  of  the  soft  parts ; 
futtrrow  in  the  interior;  by  the  firmness  and  weight,  or  brittleness,  dry- 
ess,  and  lightness  of  the  bone.  Even  these  remarks  can  scarcely  be  made 
[^ticable  to  bones  preserved  in  durable  coffins  or  vaults  ;  for  in  this  state 
ley  are  to  a  gpreat  extent  removed  from  all  the  common  causes  of  chemical 
iuAge.  Devergie  states  that  the  bones  of  King  Dagobert  were  found  in 
tolerably  perfect  state  at  St.  Denis,  although  they  had  been  buried  in  a 
uh  twelve  hundred  years.  In  the  year  1868  the  skeleton  of  William 
tafns  was  found  in  a  stone  coffin  at  Winchester,  nearly  perfect,  after  780 
eus'  burial.  The  skull  was  in  fragments,  the  vertebraa  were  almost 
omplete ;  parts  of  the  pelvis  and  sacrum  (showing  the  male  characters), 
he  bones  of  the  arms,  the  femoral  bones  and  two  tibisB  were  found.  The 
mrer  jaw  with  nine  teeth,  the  enamel  apparently  unchanged,  was  also 
liMOTered.  There  were  no  clavicles  and  only  six  ribs,  and  the  small  bones 
I  the  hands  and  feet  had  disappeared. 

In  bones  long  buried,  a  portion  of  the  animal  matter  is  lost,  the  bone 
Moomes  light  and  brittle,  and  is  easily  reduced  to  powder.  In  1868,  the 
nthor  examined  a  portion  of  the  scapula  and  rib  of  a  skeleton  which  was 
Ottnd  eighteen  inches  below  the  surface  in  the  sandy  soil  on  the  top  of  a  hill. 
IW  skeleton,  which  was  that  of  a  female,  was  perfect,  excepting  the  lower 
nds  of  the  tibisB  and  feet,  which  were  decomposed.  It  had  the  appearance 
i  having  been  thrust  violently  into  the  ground.  There  were  no  traces 
i  loft  parts.  The  teeth  in  the  upper  jaw,  including  the  wisdom  teeth, 
'ere  perfect  and  regular,  and  the  age  was  considered  to  be  from  twenty- 
biee  to  twenty-eight  years.  No  hair  and  no  articles  of  clothing  were 
Sioorered.  On  analysis  the  bones  were  found  to  contain  72  per  cent,  of 
uneral  matter,  and  the  presence  of  fluorine  was  detected  in  a  small  quantity 
f  bone  reduced  to  powder.  The  date  of  interment  was  assigned  at  from 
%  to  one  hundred  years. 

A  question  which  has  yet  to  be  determined  is  whether,  as  with  the 
3wfl  remains  of  animals,  human  bones  after  long  interment  may  not  contain 

•  larger  proportion  of  calcium  fluoride  than  when  recent.  It  has  been 
wertained  that  the  ancient  bones  of  extinct  animals  contain  a  large  pro* 
option  of  fluoride,  while  in  recent  bones  the  proportion  is  so  small  that 
k  requires  a  large  quantity  of  bone  to  determine  its  presence.  These 
Aedioo-legal  questions  are  likely  to  arise  only  in  those  cases  in  which 
be  bones  have  been  found  under  suspicious  circumstances  in  an  unusual 
Kility,  as  in  the  cellar  or  basement  of  a  house,  or  in  a  garden  :  and 
twin  always  be  proper  to  make  further  exploration  to  see  whether  the 
Wttes  of  different  persons  may  not  be  found  lying  near. 

Ddermination  of  age  in  skeletons, — In  regard  to  the  remains  of  the 
^onng,  the  age  may  be  best  determined  by  an  examination  of  the  jaws 
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and  teeth,  althongli  the  skeletons  of  the  young  are  at  onoe  chairacterii 
by  the  smallness  of  the  bones.  If  the  jaw  of  a  child  can  be  found,  medu 
evidence  may  be  given  of  its  probable  age.  In  a  case  of  aUeged  inlun 
cide,  there  were  found  among  the  exhnmed  bones  of  two  children,  ptt 
of  ihe  jaws,  containing  the  mdiments  of  the  molar  teeth,  which  appei 
abont  the  eighth  or  ninth  month  of  pregnancy.  This  fact  showed,  wlu 
was  rather  important  to  the  inquiry,  that  the  child  to  whom  the  jv 
belonged  must  have  been  bom  at  or  about  the  full  period.  It  may  I 
alleged  that  the  bones  are  those  of  a  child  which  has  been  murdered 
but  the  medical  witness  may  be  able  to  prove,  by  an  examinatioi  ( 
the  jaws,  that  the  bones  must  have  belonged  to  a  child  older  or  yoongi 
than  that  which  is  missing.  There  are  numerous  other  cases  in  wbai 
a  question  of  this  kind  may  become  important.  The  determination  0 
age  by  an  examination  of  the  bones  of  young  persons,  is  by  no  meau  i 
satisfactory  as  by  the  observation  of  the  teeth. 

The  alveolar  cavities  which  contain  the  teeth  are  formed  about  ill 
sixth  month  of  uterine  life.  At  birth  the  rudiments  of  the  whole  0 
the  temporary  teeth,  and  of  the  anterior  permanent  molars,  are  fonni 
in  capsules  within  the  gnma ;  and  about  this  period,  the  fangs  of  ill 
incisors  begin  to  appear.  Great  difference  of  opinion  exists  respecting  ill 
time  at  which  the  temporary  teeth  begin  to  rise  above  the  gums  in  a  <^ 
after  birth.  According  to  Bell,  these  teeth  appear  in  the  followiii 
order : — The  four  central  incisors  in  from  five  to  eight  months ;  the  f/M 
lateral  incisors  in  from  seven  to  ten  months ;  the  four  anterior  molan  i 
from  twelve  to  sixteen  months ;  the  four  cuspids  in  from /ovr^een  to  twmA 
months;  and  the  four  posterior  molars  in  from  eighteen  m^anths  to  three  yeof) 
The  temporary  are  known  from  the  corresponding  permanent  teetii  b, 
their  much  smaller  size,  by  the  absence  of  bicuspids,  by  the  fact  thai  A 
fangs  diverge  at  a  greater  angle  from  the  molars ;  and  there  is  anoHN 
and  remarkable  point  of  difference,  according  to  Saunders,  namd^ 
that  the  enamel  at  the  neck  is  collected  into  a  kind  of  ridge,  instead  c 
terminating,  as  in  the  permanent  set,  evenly  on  the  fang.  This  is  espeoiiD, 
apparent  in  the  incisors  and  cuspids,  but,  as  Saunders  has  remarked,! 
applies  to  all  the  temporary  teeth.  Between  six  and  seven  years  of  iff 
the  jaws  contain  forty-eight  teeth — twenty  of  the  temporary  set  in 
perfect  state,  and  twenty-eight  of  the  permanent  set  more  or  less  develofN 
and  placed  behind  the  temporary  teeth  which  they  are  to  replace.  Acoorc 
ing  to  Saunders,  the  order  in  which  the  permanent  teeth  appear  is  i 
follows : — At  seven  years  of  age,  the  four  anterior  molars  ;  at  eight  yew 
the  four  central  incisors ;  at  nine  years,  the  four  lateral  incisors ;  at  Un 
the  four  anterior  bicuspids ;  at  eleven^  the  four  posterior  bicuspids ;  i 
from  twelve  to  twelve  and  a  half  years,  the  four  cuspids ;  and  at  &ca 
twelve  and  a  half  to  fourteen  years,  the  four  posterior  molars  :  thus  makiB 
the  total  number  of  teeth  in  the  jaw  at  this  period  twenty-eight.  Tl 
wisdom  teeth  seldom  make  their  appearance  before  the  age  of  eighteet 
and  often  not  until  a  much  later  period  in  life.  In  general,  the  teetk  < 
the  lower  jaw  make  their  appearance  before  those  of  the  upper.  Son 
irregularities  may  occur  in  the  periods  at  which  the  teeth  appear ;  but  ti 
description  just  given  is  applicable  to  a  large  majority  oi  cases,  and 
sufficiently  correct  for  practical  purposes. 

In  addition  to  the  examination  of  the  teeth,  medical  jurists  are  accn 
tomed  to  rely  upon  the  progress  of  ossification  in  the  skeleton,  as  fumishii 
evidence  of  age  at  the  early  periods  of  life.  At  one  year,  ossificate 
commences  in  the  lower  extremities  of  the  humerus  and  ulna,  in  the  hea 
of  the  femur  and  humerus,  and  in  the  upper  cartilage  of  the  tibia,  i 
two  years,  ossification  takes  place  in  the  lower  cartilage  of  the  radius,  u 
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the  tibia  and  fibnlaw  At  two  years  and  a  half,  it  takes  place  in  the 
!eater  taberosity  of  the  head  of  the  hnmems,  in  the  patella,  and  in  the 
irer  enda  of  the  four  last  metacarpal  bones ;  at  three  years,  in  the  tro- 
lanters ;  at  four  years,  in  the  second  and  third  cuneiform  bones  of  tho 
■was ;  at  four  and  a  half  years,  in  the  small  tuberosity  of  the  head  of 
m  homems,  and  the  upper  cartilage  of  the  fibula;  at  six  years,  the 
Mcending  ramus  of  the  pubis  meets  the  ascending  ramus  of  the  ischium, 
fe  from  eight  to  nine  years,  the  upper  cartilage  of  the  radius  becomes 
■ified.  At  nine  years,  the  ilium,  ischium,  and  pubis,  meet  in  the  cotyloid 
ifnty  to  form  the  pelvis.  At  ten  years,  ossification  begins  in  the  cartila- 
■0118  end  of  the  olecranon ;  at  twelve,  in  the  pisiform  bone  of  the  carpus  ^ 
fr  thirteen,  the  three  portions  of  the  ossa  innominata  bone  still  admit  of 
gmatioii  into  ilium,  ischium,  and  pubis,  although  nearly  united ;  the  neck 
:  tihe  femur  is  ossified.  At  fifteen,  the  coracoid  process  is  united  to  the 
■pnla ;  and  between  fifteen  and  sixteen,  the  olecranon  to  the  ulna.  From 
§kieen  to  twenty,  the  epiphysis  at  the  upper  end  of  the  thigh-bone  is  joined 
^  the  body  of  the  bone ;  as  well  as  those  belonging  to  the  metacarpus, 
■tetarsnB,  and  phalanges.  At  twenty,  the  upper  and  lower  epiphyses  of 
m  fibula,  as  well  as  the  lower  epiphysis  of  the  thigh-bone,  are  respectively 
■ifted  to  the  bones.  At  twenty-five  years,  the  epiphyses  of  the  sternal  end 
^llie  clavicle,  and  of  the  crista  ilii,  are  united  to  the  bones.  This  account 
fAe  progress  of  ossification  may  be  taken  as  a  representation  of  average 
mlto.  In  the  cavity  of  the  skull  of  young  persons,  the  furrows  produced 
f  the  convolutions  of  the  brain  and  by  the  vessels,  are  commonly  very 
Ihagly  marked  on  the  bones. 

'    When  ossification  is  once  completed,  it  is  difficult  to  determine  the  age 
an  examination  of  the  bones.     That  the  person  has  reached  adtdt  age, 

be  indicated  by  the  union  of  all  the  epiphyses  to  the  bones,  by  the 

firmness  and  solidity  of  the  bones,  with  their  rough  surfaces  for  the 

n  of  muscles,  their  well-marked  processes,  grooves,  and  foramina. 

the  jaws,  we  may  expect  to  find  the  wisdom  teeth ;  while  the  other  teeth 

probably  be  found  much  worn,  although  this  last  sign  is  not  of  any 

b  importance.  The  lower  jaw  forms  a  great  angle,  being  somewhat 
Ian  elliptical  form,  and  is  strongly  contrasted  with  the  semicircular  shape 
i  the  jaw  at  an  early  period  of  life  ;  the  sutures  are  also  closed,  and  are 
itaid  in  some  instances  nearly  obliterated 

The  bones  of  an  old  person  are  generally  lighter  than  those  of  an  adult 
Kflie  same  size,  the  medullary  cavities  of  the  long  bones  being  larger.  The 
lose  that  ivory-looking  character  which  they  have  in  adults,  become 

w  from  the  quantity  of  oil  which  they  contain,  more  earthy,  and  brittle. 

parts  of  the  skeleton  which  are  cartilaa;inous  in  adults,  are  commonly 

or  less  ossified  in  old  age.    The  bones  of  the  cranium  are  thinner;  the 

res  entirely  disappear,  first  on  the  inside,  and  then  on  the  outside  of  the 
The  teeth  have  either  dropped  out,  or  the  crowns  are  worn  away  to 

sockets.  Sometimes  no  trace  of  alveolar  cavities  is  to  be  seen,  the 
^  jr  jaw  being  a  mere  rounded  bone,  with  a  smooth  surface  on  each  side, 
t  remaricable  case  occurred  in  1869,  which  shows  the  necessity  of  using 
ptnme  caution  in  giving  an  opinion  respecting  the  age  of  bones,  and  of 
Bbning  sufficient  latitude  in  years  for  the  bones  of  adults.  In  1851, 
■ttnerous  portions  of  a  mutilated  human  body,  consisting  of  flesh  and 
PBes,  were  found  around  the  suburbs  of  Norwich.  The  portions  of 
Pie  found  belonged  to  one  body,  and  the  pelvis  and  thigh-bone  as  well  as 
■Vortion  of  the  breast  and  skin,  showed  that  it  was  the  body  of  a  woman  of 
Phlt  age.  The  opinion  then  given  from  the  bones  was  that  the  deceased 
l^a  *  young  adult  female*  between  sixteen  and  twenty-six  years  of  age. 
4)out  eightem^  years  after  this  discovery,  a  man  of  the  name  of  Sheward 
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confessed  that  he  had  mardered  his  wife  at  Norwich  in  1851«  that  he  hi 
cat  the  bod  J  to  pieces  and  disposed  of  the  matilated  portions  in  ikt 
snbarba.  It  appeared  farther  that  his  wife  had  really  diaappeared  aboit 
that  time,  and  had  nerer  been  seen  since ;  bat  she  was  a  woman  in  W 
fifty-foarth  year ;  and  withoat  some  strong  corroboration  the  man's  conltt- 
sion  conld  not  be  received  a^inst  himself.  The  facts  all  concarred  to  ihir 
that  the  remains  foond  in  1851  mast  have  been  those  of  the  missing  wii^ 
the  only  circa  Distance  opposed  to  this  view  being  .the  medical  opiBiM 
given  at  tbe  time  that  the  bones  were  those  of  a  woman  eansidenlir 
Yoanger  than  the  deceased.  The  man  was  tried  for  the  murder  (Norvitk 
Lent  Ass.  1869,  Beg.  v.  Sheward),  and  the  medical  witnesses  who  had  sm 
their  opinion  respecting  age  were  cross-examined  on  this  point  Thy 
admitted  that  the  remains  might  have  been  those  of  the  deceased  woHfti. 
Indeed  every  fact  in  the  case  pointed  to  this,  and  the  oonfeesion  of  tti 
prisoner  (sabseqnently  withdrawn)  was  so  far  confirmed,  that  the  priioaK 
was  convicted.  There  coald  be  no  doabt  that  a  mistake  had  been  madsii 
limiting  the  age  to  twenty-six.  The  correctness  of  the  verdict  was  profoi 
by  the  confession  of  the  prisoner  after  conviction.  The  matilation  ini 
been  carried  to  that  extent  that  even  the  ring-finger  had  been  cat  ol^  lift 
portions  of  flesh  had  been  fonnd  which  had  apparently  been  immened  ii 
hot  water.  The  prisoner  stated  in  his  confession  that  he  had  endeavomii 
to  get  rid  of  some  portions  of  the  remains  by  boiling  them.  The  sam 
dition  was  observed  in  the  Waterloo  Bridge  case  (p.  131).  The  stuts  d( 
the  remains  indicated  death  within  a  week  or  ten  days  of  their  discoftijl 
this  was  also  eon6rmed  by  the  prisoner*s  confession.  The  priaoner,  ami 
committing  the  mnrder,  occupied  aboat  a  week  in  disposing  of  the  niii* 
latod  remains.  He  cat  the  long  hair  into  short  portions,  and  acattenli^] 
to  the  winds  as  he  walked  along  the  roads. 

Identity  from  the  teeth. — Observations  carefully  made  on  the  state  of 
jaws  and  teeth  may  have  an  important  bearing  in  cases  of  disputed  i 
tity.     The  loss  of  particular  teeth,  the  presence  of  supernumerary  teeth, 
the  entire  absence  of  teeth  for  a  long  period,  may,  if  noticed  by  the  mediflt 
inspector,  lead  to  the  removal  of  many  difficulties  in  the  identificatioa  4; 
skeletons.     An  instance  of  this  kind  occurred  some  years  aga    It 
a  trial  for  murder  under  circumstances  in  which  the  body  was  never  fiin 
covered,  and  in  which,  as  it  happened,  an  important  question  of  idealU 
arose,  founded  on  the  presence  of  the  incisor  teeth  in  a  female  of  advsneM, 
age.     Tbe  case  was  that  of  Elisabeth  Boss,  who   was  tried  at  the  M- 
Bailey  Sessions  in  Dec.  1831,  for  the  murder  of  a  female  of  the  ssai'  ^ 
of  Caroline  WaUh,  -j 

It  appeared  in  evidence,  that  the  deceased,  Caroline  Walsh,  an  oU  | 
Irishwoman,  had  lieen  repeatedly  solicitod  by  the  prisoner  to  come  aii'  J 
live  with  her  and  her  husband,  but  refused.     By  much  persuasion  on  the-  ,^ 
part  of  the  prisoner,  however,  she  at  last  consented,  and  went  for  tbi  - 
puq)08e  to  the  prisoner's  lodgings  in  Goodman's  Fields  on  the  evening  ^   ■ 
Aug.  19th,  1831,  taking  with  her,  her  bed  and  an  old  basket,  in  which  ihi 
was  accustomed  to  sell  tape  and  other  articles.     From  that  evening  *D 
traces  of  the  deceased  were  lost ;  and  when  the  prisoner  was  required  If 
her    relatives    to  account  for  her  disappearance,   she  prevaricated,  hrt 
finally  asserted  that  deceased  had  gone  out  early  on  the  morning  of  tkt 
day,  and  had  not  returned.     The  testimony  of  the  prisoner's  scm,  who 
was  the  chief  witness   for  the  Crown,  went  to  prove  clearly,  that  tfct 
deceased  had  been  wilfully  suffocated  on  the  evening  of  her  arrival,  bf  hit 
mother  (the  prisoner)  placing  her  hands  over  the  month  of  the  deoesMd 
and  pressing  on  her  chest.     He  deposed  that  on  the  following  morping  he 
saw  the  dead  body  of  the  old  woman  lying  in  the  cellar  of  the  houses  sal 
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on  the  eYening  of  the  same  day,  he  saw  his  mother  leave  the  honse  with 
■omffthiTig  laige  and  heavy  in  a  sack. 

Now  it  happened  most  singnJbrlj  that  on  the  evening  of  Aug.  20th, 
die  day  following  the  alleged  murder,  an  old  woman  of  the  description  of 
Uie  supposed  deceased,  was  fonnd  lying  in  the  street  in  the  immediate 
Bcighbonrhood,  in  a  completely  exhausted  condition,  and  in  a  moist  filthy 
mod  sqiialid  state.  On  being  questioned  she  stated  that  her  name  was 
Qaioline  Welsh,  and  that  she  was  a  native  of  Ireland*  Her  hip  was  found 
ho  be  fractured,  in  consequence  of  which  she  was  conveyed  to  the  London 
Hospital,  where  she  subsequently  died,  and  was  buried.  The  prisoner  Boss, 
Mrlien  apprehended,  asserted  that  this  was  the  female  whom  she  was'accused 
tf  having  murdered.  Hence,  setting  aside  the  direct  contradiction  given 
ho  this  statement  by  the  evidence  of  her  sod,  it  became  highly  important, 
Sar  the  ends  of  justice,  that  the  identity  or  noD-identity  of  the  two  women 
Aoold  be  clearly  established. 

The  extraordinary  resemblanoe  of  names,  and  the  exact  ooincidenee  of 
iaie  and  place,  struck  every  one  in  Court;  but  by  the  examination  of 
fekmt  twenty  witnesses,  the  following  points  of  difference  were  elicited.  It 
■00  proved  that  they  were  both  Irishwomen,  but  Caroline  Walsh  came 
bom  Kilkenny,  Caroline  Welsh  from  Waterford.  The  former  (the 
■Deged  murdered  person)  was  eighty-four  years  of  age,  tall,  of  a  sallow 
Bonplexion,  with  g^rey  hair,  and  had  (an  extraordinary  circumstance  for  her 
pma)  very  perfect  incisor  teeth.  The  latter,  Caroline  Welsh  (who  died  in 
Ike  London  Hospital)  was  about  sixty  years  of  age,  tall  of  stature,  dark 
B»  a  mulatto,  but  had  no  front  teeth ;  in  addition  to  which  it  was  deposed 
tf  a  medical  witness  that  the  alveolar  cavities  corresponding  to  them  had 
mm  obUteraied  for  a  oatmderable  time.  The  witness  brought  the  skull  and 
^m  into  Court — ^for  the  body  had  been  purposely  exhumed  for  this 
pntmination — but  the  judge.  Lord  Denman,  would  not  allow  it  to  be 
poduced,  and  said  he  would  be  satisfied  with  the  witness's  statement 
■■pecting  the  condition  of  the  jaws. 

*  Other  circumstantial  points  of  difference  were  deposed  to — as,  for 
pie,  Caroline  Walsh  was  healthy,  cleanly,  and  neat  in  her  person,  and 
feet  were  perfectly  sound.  Caroline  Welsh  was  considerably 
'  ted ;  she  was  in  a  dirty  and  filthy  condition ;  her  hip  was  broken, 

feet  were  covered  with  bunions  and  excrescences,  and  one  toe  over- 
Jnped  another.  The  dress  of  the  two  women  was  somewhat  similar. 
vmt  of  Caroline  Walsh  was  proved  to  have  been  sold  by  the  prisoner  Boss 
Id  different  persons;  and  almost  every  article  was  reproduced  in  Court, 
•■d  sworn  to  by  witnesses.  The  clothes  of  Caroline  Welsh  were  proved  to 
hsve  been  burnt  by  order  of  the  parish  authorities.  Both  of  these 
%oinen  had  similar  baskets  in  their  possession ;  that  of  Caroline  Walsh  had 
■0  hd  or  cover,  while  that  found  on  Caroline  Welsh  had  a  cover.  Lastly, 
tte  body  of  the  latter  was  taken  up  from  the  burial-ground  of  the  London 
Hospital  for  the  purpose  of  identification,  and  it  was  sworn  by  two  of  the 
grsnd-daughters  of  Caroline  Walsh  not  to  be  the  body  of  their  grand- 
mother. 

This  is  a  singular  case  of  disputed  identity.  We  have  a  coincidence  of 
Mme,  time,  place,  age,  occupation,  and  circumstances,  so  extraordinary 
&it  but  for  two  circumstances  it  is  probable  the  prisoner  would  have 
Mci^wd  on  the  presumption  of  a  mistake,  the  body  of  the  deceased  not 
Ittvmg  been  found  although  all  the  dissecting-rooms  in  London  were 
Npeatedly  searched  for  it.  These  circumstances  were — 1st.  That  the 
mativeB  of  the  deceased  swore  tha^  the  exhumed  body  was  not  that  of  the 
Hissing  woman ;  and  2nd,  the  medical  proof  of  the  entire  obliteration  of 
flie  alveolar  cavities  in  the  jaw  of  the  exhumed  body,  proving  that  the 
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incisor  teeth  must  haye  been  lost  long  before  death,  while  i 
witnesses  testified  to  the  presence  of  these  teeth,  as  a  striking  peci 
in  the  missing  old  woman.  Even  had  the  features  of  the  exhume 
been  obliterated  by  putrefaction,  the  non-identitj  would  have  been 
lished  bj  this  medical  fact.     The  prisoner  was  convicted. 

In  1864,  a  man  named  Weekly  Ball  was  charged  with  the  mn 
a  woman  named  Lydia  AUee,  with  whom  he  had  cohabited.  It  i 
that,  while  in  the  last  stage  of  pregnancy,  she  had  suddenly  disa] 
on  July  22nd,  1850,  and  was  never  seen  again.  It  was  nunoured  1 
had  been  murdered,  and  the  prisoner,  who,  it  was  aUeged,  had  a 
motive  for  getting  rid  of  her,  was  suspected  of  the  act ;  but  no  leg) 
could  be  obtained  against  him,  and  the  matter  dropped.  On  Feb.  3r 
as  a  labourer  was  digging  in  a  lane,  by  the  siae  of  a  ditch  n 
village  of  Ringstcad,  in  Northamptonshire,  were  deceased  and  the 
had  lived,  he  found  a  human  skull  and  ultimately  a  skeleton,  lying 
length  with  its  face  downwards.  The  medical  evidence  at  the  maj 
inquiry  was  to  the  following  effect : — The  skeleton  was  lying  in  i 
about  twenty  inches  below  the  surface  of  the  ground  in  a  swan 
The  feet  were  close  together,  the  heels  touching  each  other.  Fro 
facts  Mr.  Leete  expressed  an  opinion  that  the  body  must  have  beei 
naked.  The  skeleton,  when  laid  out,  was  that  of  a  middle-aged 
about  five  feet  two  inches  in  height.  The  bones  were  complete,  ez 
the  right  thigh-bone  and  skull,  which  were  broken  in  their  i 
He  considered  that  the  skeleton  had  been  in  the  earth  from  t^ 
twenty  years.  The  missing  woman  was  far  advanced  in  pregnai 
no  fcetcU  hones  were  found.  In  reference  to  this,  the  surgeon  stated 
bones  of  a  fobtus  contained  more  animal  matter,  and  might  ha 
decomposed,  although  he  declined  to  swear  that  within  the  p 
fourteen  years  they  would  have  entirely  disappeared.  No  hair  wa 
although  sought  for,  and  no  traces  of  clothes  of  any  kind  could 
covered ;  but  there  was  a  singular  fact  connected  with  the  lower 
which  it  was  supposed  the  skeleton  could  be  identified  as  that 
missing  Lydia  Atlee.  A  witness  stated  that  a  fortnight  before  the 
was  missing,  he  drew  on  the  left  side  the  first  molar  tooth  fi 
lower  jaw.  When  the  exhumed  jaw  was  shown  to  him,  thi 
was  al:«ent,  and  he  affirmed  that  that  was  the  place  where  he  d 
tooth.  He  thus  appeared  clearly  to  identify  the  skeleton  as  thai 
missing  woman.  The  evidence  of  other  witnesses  was  adduced  ' 
that  on  the  evening  of  July  22nd,  1 850,  the  accused  and  Lydia  At 
seen  to  go  together  into  an  orchard  at  the  back  of  the  accused's 
They  were  overheard  quarrelling,  and  the  woman's  voice  was  id 
muttering  the  words,  *  I  believe  you  mean  killing  me  to-nig 
appeared  that  the  skelet'On  was  found  buried  about  a  mile  fn 
orchard.  Mark  ham  said  in  reference  to  the  pregnancy  of  the  w< 
it  was  a  nine  months*  foetus,  some  of  the  festal  bones  ouglit  to  ha 
found  with  the  skeleton;  the  hair  might  have  disappeared  in 
years.  With  regard  to  the  lower  jaw,  he  observed  that  if  the  to 
extracted,  it  could  not  have  been  removed  long  before  death.  Th 
was  partly  filled  up,  a  fact  which  might  however  be  explained 
tooth  having  been  extracted  without  one  or  all  of  its  fangs. 

Although  the  identity  of  the  skeleton,  as  that  of  the  missing 
was  thus  left  a  little  uncertain,  the  accused  was  committed  for  : 
In  the  meantime  the  ground  was  again  searched  for  foetal  bones,  : 
result  was  that,  about  eighteen  inches  deeper  in  the  earth,  the  ske 
a  full-grown  man  was  found,  foot  to  foot  with  that  of  the  female  fi 
above.     That  of  the  man  was  lying  on  its  back«  and  the  bones  appe 
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*^Te  been  much  longer  in  the  ground.  On  this  discovery,  it  was  suggested 
''ut  the  spot  might  have  been  a  gipsy's  burial-place,  in  which  one  body 
^^  laid  in  a  grave  over  another  without  the  ordinary  clothing.  That  the 
^Ocnsed  should  select  a  spot  a  mile  away  from  his  dwelling  for  burying  the 
^y  of  a  woman  whom,  he  had  recently  murdered,  and  that  he  should 
ken  place  the  body  at  full  length,  over  another  dead  body  just  below  it, 
'V  most  improbable.  The  entire  absence  of  the  ^cetal  bones  was  another 
let  adverse  to  the  alleged  identity.  The  author  was  assured  by  an 
ninent  dentist  who  examined  the  lower  jaw,  that  the  tooth,  supposed  to 
ive  been  drawn  a  fortnight  before  death,  is  one  of  the  most  common 
8kh  to  be  absent  in  the  jaws  of  middle-aged  persons,  and  further,  that 
might  have  been  removed  from  the  jaw  for  tikree  or  more  months  before 
Ath.     There  was  nothing  by  which  a  more  recent  date  couid  be  fixed, 

part  of  the  cavity  had  been  filled  up  by  the  usual  osseous  structure. 
i  the  assizes,  the  accused  was  discharged  on  bail. 

Questions  of  identity  may  turn,  not  only  on  the  number  and  nature  of 
e  natural  teeth,  but  also  on  the  presence  of  artificial  teeth,  with  the 
Bchanical  appliances  for  securing  them.  On  the  trial  of  Webster  for 
e  murder  of  Parkman,  the  evidence  given  by  a  dentist.  Keep,  estab- 
lied   the  identity  of  the  mutilated  remains  of  the  deceased,  in  spite 

an  attempt  which  had  been  made  to  destroy  the  jaws  by  tire  (p.  130). 
B  deposed  that  about  four  years  previously,  he  had  made  and  fitted 
r  Parkman  sets  of  artificial  teeth  in  blocks  for  each  jaw.  He  saw 
irkman  with  these  teeth  in  his  head,  for  the  last  time,  about  a  fort- 
fl^fat  before  his  disappearance.  He  then  put  a  new  spring  to  the  teeth, 
a  recognized  the  artificial  teeth,  taken  from  a  furnace,  by  certain 
leoHarities  about  them,  and  also  by  their  fitting  the  original  plates  and 
imlds,  which  he  retained  in  his  possession.  The  gold  plates  attached  to 
ma  had  been  melted  in  an  assay  furnace,  in  an  attempt  to  destroy  the 
sad  of  the  deceased,  but  the  greater  part  of  this  gold  was  recovered,  and 
m  artificial  teeth,  to  which  the  gold  plates  had  been  fastened,  had  acquired 
pink  colour  from  a  portion  of  the  finely  divided  metallic  gold,  showing 
mt  they  had  been  submitted  to  a  high  temperature,  but  had  not  undergone 
■ion,  although  minute  particles  of  gold  were  fused  into  them.  The  left 
de  of  the  lower  jaw  presented  a  great  natural  irregularity.  The  block 
Responded  to  this,  and  thus  placed  the  identity  of  the  jaws  beyond 
■pute.  ('Report  of  Trial  of  Prof.  Webster,'  Boston,  1850,  p.  60.) 
lental  peculiarities  frequently  serve  to  assist  identification.  In  the 
Kedico-legal  Returns  for  India'  (1868-9),  it  is  stated  that  a  wife  was 
ble  to  swear  to  the  identity  of  her  husband's  skull,  shown  to  her  in  open 
onrt,  from  a  peculiarity  of  the  incisor  teeth  of  the  upper  jaw,  brought  to 
Dtice  by  the  civil  surgeon.  It  seems  that  these  cases  of  identity  from 
Bues  are  very  common  in  India.  The  records  of  1869  contain  nineteen 
sports  upon  boues  and  fragments.  The  character  of  the  fragments  were 
trj  various — a  skull  and  a  few  bones  picked  out  of  a  river,  pond,  or  well, 
r  gathered  out  of  a  jungle.  In  one  of  these  cases  an  imperfect  skeletouy 
B^ed  to  belong  to  a  man  murdered  eighteen  days  before,  was  brought 
NT  examination,  and  fonhd  to  be  the  remains  of  a  woman. 

The  importance  of  the  teeth  as  a  means  of  identification  of  deceased 
enons  was  well  shown  in  the  case  of  the  late  French  Prince  Imperial,  in 
B79.  The  body  had  been  so  much  disfigured  by  his  assailants  that  identi- 
Bation  would  have  been  extremely  difficult  but  that  the  prince  had  had 
^Qr  small  cavities  in  the  first  molar  teeth  filled  with  gold,  and  had  met 
ith  a  slight  accident  from  a  blow  on  the  front  teeth,  which  had  made 
necessary  to  file  them  a  little,  in  order  to  smooth  the  enamel.  These 
nstituted  signs  which  are  unalterable  even  by  ages,  and  they  afforded 
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an  anerring  means  of  identification,  which,  in  this  instance,  was  of  greii 
valne. 

Bones  and  teeth  which  have  been  long  baried  may,  by  peroolatioiKii 
water  throngh  the  soil,  become  impregnated  with  ferric  oxide,  c&knni 
sulphate,  or  magneeinm  and  calcinm  carbonates.  They  are  heavy,  d  i 
dark  brown  coloar,  and  generally  contain  much  lime  and  iron,  with  oiciui 
flaoride.  In  some  bones,  disinterred  near  one  of  the  plaster  qaaniei  oi 
Paris,  Lassaigne  foand,  besides  66*7  of  the  nsnal  mineral  oonstitseil^ 
2'3  per  cent,  of  calciam  salphate,  with  traces  of  ferric  oxide.  Other  boM| 
of  soldiers  killed  in  1814,  and  buried  near  the  same  spot,  yielded  56'!  d 
calcium  phosphate  and  carbonate,  0*5  of  sulphate,  and  8*2  per  oenid 
argillaceous  sand.  These  bones  had  been  buried  for  a  period  of  ihh^ 
three  years.  They  contained  15  per  cent,  of  animal  matter  and  20  d 
water.  Those  taken  from  the  plaster  qaarry  contained  the  same  quanti^ 
of  water,  but  only  11  per  cent,  of  organic  matter,  ('  Ann.  de  Ghim.'  1847 
p.  759.) 

Determination  of  stature, — The  average  statare  of  Englishmen  is  froi 
five  feet  six  to  five  feet  nine  inches,  or,  according  to  Beddoe,  fi?e  ImI 
seven  inches;  about  foar  out  of  one  handred  are  calculated  to  hsTVl 
stature  of  from  six  feet  to  six  feet  three  inches.  In  determining  the  sUtm 
from  the  measurement  of  the  entire  skeleton,  it  is  usual  to  add  fromfl 
inch  to  an  inch  and  a  half  for  the  thickness  of  the  soft  parts.  When  tk 
bones  are  entirely  disarticulated,  they  should  be  laid  out  in  their  nstDii 
order,  and  an  estimate  made.  Medical  jurists  have  endeavoured  to  deter 
mine  the  stature  of  a  skeleton  from  the  measurement  of  one  or  more  ol  th 
long  bones — as,  for  example,  of  the  femur,  tibia,  fibula,  humerus,  rsdiu 
and  ulna ;  but  the  rules  for  this  mode  of  calculation  are  unsatisfactoiy 
and,  as  Devergie  has  shown  from  the  tables,  they  are  liable  to  lead  t 
an  error  of  five  inches  at  the  least.  The  fact  is,  there  does  not  appal 
to  be  any  uniform  relation  between  the  length  of  these  individual  boM 
and  the  stature  of  a  person.  In  tall  persons  it  is  observed  that  the  boM 
of  the  lower  limbs  are  proportionably  longer  than  those  of  the  upper 
but  we  are  liable  to  meet  with  all  kinds  of  anomalies,  and  the  best  thi 
can  be  said  of  this  mode  of  measurement  is,  that  it  can  never  be  profS 
wrong :  for  in  general  there  can  be  no  witness  to  speak  to  the  statnre  o 
the  person  while  living,  in  cases  in  which  a  medical  investigation  of  tU 
kind  is  directed  to  be  made.  We  advance  very  little  to  a  solution  of  tU 
question,  even  by  deducing  the  average  length  of  a  long  bone  from  th 
measurement  of  a  large  number  of  similar  bones.  The  differences  in  ih 
length  of  the  bones  will  be  great  according  to  whether  the  measurement  i 
made  from  the  edge  of  one  articular  surface  to  the  other,  or  whether  tk 
processes  are  included  or  excluded,  such  as  the  styloid  process  of  theuhi 
and  the  inner  malleolus  of  the  tibia. 

On  next  page  are  drawn  up  the  measurements  of  three  adult  male  AA 
tons,  which  were  taken  as  accurately  as  possible  by  the  repeated  examinalMi 
of  the  numerous  skeletons  in  the  museum  of  Guy's  Hospital.  Nos.  1  taoi* 
comprise  nearly  the  average  stature  of  Englishmen;  No.  3  represents  tti 
skeleton  of  a  ia\\  man.  The  height  here  is  the  hkre  measurement  of  tti 
bones  with  the  soles  of  the  feet  resting  on  the  ground ;  an  addition  of  ^ 
least  an  inch  should  be  made  for  the  soft  parts.  The  lengths  of  the  tibi 
and  6bula  were  taken  between  the  articular  surfaces.  From  end  to  m 
the  fibula  is  a  remarkably  long  bone.  The  author  has  found  it  in  adnlts  M 
be  in  many  cases  as  long  as  fifteen  inches. 
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Advli  Male  Skeletons, 


No.1. 
Ft.    In. 


nre  (sole  on 
te  ground) 
unravse  m6A* 
nnifiot  firom 
ctremity     of 
iddlemigera    5 
iiir 

ft  }  between  ( 
lift)  art rarl  ( 


6} 

171 

151 
ISJ 


No.  2. 
Ft.    In. 


lOi 
18 
14f 
14 


No.  3. 
FL    In. 


5     6j     5      9       6     0 


6 


1 

m 

15* 


HumeniB     • 
Badius 
Ulna    . 
Claviole 
Hand    from 

puB,  joining  the 

radius 


No.1. 
Ft.   In. 
12 
9 
10 


No.  4 
Ft.    In. 
12 

101 
6 


^ 


No.  9. 
Ft.    In. 

13^ 


'It 

10| 
6 


6» 


The  subjoined  table  contains  the  measurement  of  two  female  skeletons ; 
one  of  an  adolt,  the  other  of  an  aged  woman. 


Adult 

Fenuile. 

Ft. 

In. 

me . 

•               • 

5 

H 

isrerise 

lenglh 

5 

21 

or  . 

.        * 

16 

ft    . 

.        . 

12f 

ik 

.        • 

I2I 

Ui 


Female  Skeletons, 

Aged 
Female. , 
Ft.  In. 

5 

5       i 

16 

12* 
12* 

lU 


Adult 

Aged 

Female. 

Female. 

Ft. 

In. 

Ft.    In. 

BadiuB 

• 

8       . 

7* 

Ulna     . 

•                * 

9       . 

8{ 

Clavicle 

•               • 

5*     . 

5 

Hand    from 

the 

wrist 

•        • 

6*     . 

6* 

These  are  the  measurements  of  the  bones  of  the  arm  of  a  well- formed 


ier. 


oenifl 

lot 

I 

icle 

i  from  wriftt 


Arm  of  a  Soldier. 

Inchei. 
12* 

9* 

10* 

6 

71 


Total  length  of  arm 

29*x2=59 
Clavicles  12 
Sternum  1* 

Stature  about  6  feet. 


India*. 
29* 


The  following  are  full-length  measurements  of  perfect  but  detached 
u  of  a  male  skeleton  used  for  anatomical  demonstration  : — 


Detached  Bones  of  a  Male  Skeleton. 


or 

I 

la 


Inches. 
18 
15* 
15 


Humerus 
Ulna     . 
Hadius  . 


Inebei. 
12| 
10* 

H 


In  the  course  of  these  investigations  an  attempt  was  made  to  determine 
ther  there  was  any  correspondence  between  the  transverse  length  of  tlie 
eton,  measured  from  the  extreme  ends  of  the  phalanges  of  the  middle 
era,  the  arms  being  maintained  in  a  horizontal  position.  It  will  be  seen 
;  both  in  the  male  and  female  there  is  a  very  near  approximation  in  these 
snrements.  We  have  only  the  bones  of  the  arm  of  a  male  adult ;  we 
\  by  doubling  its  length,  and  adding  twelve  inches  for  the  two  clavicles, 
an  inch  and  a  half  for  the  sternum,  determine  approxiraatively  the 
nre.  Thus,  by  applying  this  rule  to  the  arm  of  the  soldier,  of  which 
measurements  have  been  just  given,  we  should  have  a  stature  of  six 
.  This  method  of  taking  a  whole  extremity,  although  only  approxi- 
>e,  18  likely  to  lead  to  less  error  than  that  of  determining  the  stature 
the  measurement  of  a  solitary  bone.  In  the  disinterment  of  the  remains 
ViUiam  Rnfus  (p.  147),  an  attempt  was  made  to  determine  the  stature 
^  king.  The  tibias  were  16^  inches  long,  the  thigh-bones  were  19 
^  and  the  spine  was  26  inches  in  length.    Comparing  these  measure- 
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meiits  with  tbose  above  given,  the  inference  is,  that  Rnf  as  was  a  tall  maOf 
nearly  if  not  quite  six  feet  in  height. 

Below  are  two  measarements,  the  one  of  a  male  skeleton  between  ten  and 
eleven  years  of  age,  the  other  of  a  mature  child  at  the  end  of  nine  moM 
ntero- gestation.  The  dried  cartilages  at  the  ends  of  the  long  bones  are  oat 
included  in  the  measurement  of  the  latter,  because  thej  are  never  foandin 
graves ;  we  have  merely  the  osseous  portions  to  examine. 


Stature 

Femur 

TibU  . 

Fibula 

HumeruB 

Badiua 


Male  Skeleton 

nAturally 

articulAted. 

Ft.    Id. 


3 


10 
111 

9| 

9i 
6 


Mature 

Child  at 

9  montha. 

In. 

.   191 

.     3 

.     21 

.     2i 

•    H 

.     2 


Male  Skeleton 
natnrally 
articalated. 
Ft.     In. 
Ulna    ...  6}    . 

Clavicle  4      . 

Hand  fhvm  wrist .  5 

Anna  each 
Measurement  across  the  ohest . 


Matai 

ChlUS 


8 


B6c1ard  remarks  on  the  stature  of  the  body,  as  determined  by  the  dimen- 
sions of  the  skeleton,  that  it  is  about  five  feet  four  inches  for  an  adult  mik 
and  about  five  feet  for  an  adult  female ;  but  it  is  subject  to  great  variatki, 
not  merely  in  the  various  races  of  men,  but  in  individuals  of  the  same  not 
and  nation.  The  extremes,  however,  are  comprised  within  certain  limita 
Thns  dwarfs  (as  adults)  are  rarely  less  than  one-half  of  the  average  statnnn 
while  giants  are  seldom  more  than  one-half  above  the  average. 

Determination  of  age  from  stature. — In  attempting  to  determine  theag^of 
a  skeleton  from  the  measurement  of  the  bones,  it  must  be  remembered  tint 
there  is  a  great  difference  in  the  rapidity  of  growth,  not  merely  in  children 
of  the  same  sex,  but  in  children  of  different  sexes.  Sometimes  a  child  wiD 
be  much  under  the  average  stature  before  puberty,  but  will  rapidly  grow 
after  having  passed  this  period :  hence  the  subjoined  table,  taken  imtk 
Sue,  is  scarcely  available  for  practical  purposes.  We  must,  at  any  nte^ 
allow  of  the  possible  existence  of  great  deviations.  Here  is  the  table,  some* 
what  modified  by  additional  observations. 


AOB. 

STATCnS. 

Aos. 

Statom. 

Ft.    Ft.    In. 

Ft.   Ft  to. 

At  one  year     . 

.     2to2      3 

At  fourteen  to  sixteen     . 

.    4to5 

„  three  yean 

3 

„  twenty  to  twenty-five 

.    5to5    6 

„  teu  to  twelve 

4 

The  full  statirre,  however,  according  to  some  recent  observations,  is  rarelj 
attained  until  the  age  of  from  twenty-five  to  twenty-seven  years.  Thil 
table  refers  to  the  stature  of  living  persons ;  it  will  be  somewhat  less  for 
the  skeleton. 

M.  de  S.  Luca  brought  before  the  Academy  of  Sciences  the  results  of  bil 
researches  on  the  relative  length  and  weight  of  the  bones  which  constitute 
the  human  skeleton.  (*  Cosmos,'  Oct.  2,  1863,  p.  386.)  He  demonstrated 
the  existence  of  relative  proportions  among  parts  of  the  body  which  kid 
not  previously  been  suspected.  His  view  is,  that  in  the  construction  of 
animals  there  is  among  the  various  organs  a  uniform  relation  of  weigH 
length,  and  surface.  The  average  stature  of  an  adult  man  is,  according  to 
him,  five  foet  three  inches  (1  metre,  60  centimetres),  that  of  an  adult  womin 
one-twentieth  less,  i.e.  five  feet.  The  head  forms  one-eighth  part  of  tho 
total  height  of  the  body  :  this  is  divided  into  two  equal  parts  immedistclf 
below  the  eyes,  while  the  nostrils  are  midway  between  the  eyes  and  chin. 
In  a  vertical  section  of  the  body,  the  pubis  is  a  central  point  between  the 
two  extremes.  When  the  arms  are  raised  vertically  above  the  h^d,  the 
umbilicus  or  navel,  which  is  one  m^tre  (39*37  inches)  from  the  sole  of  the 
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foot,  iken  becomes  the  centre  of  the  length.  It  may  be  further  remarked 
that  the  height  of  a  man  corresponds  to  the  distance  which  separates  the 
extremities  of  the  two  hands,  when  the  arms  are  extended  in  a  horizontal 
line  from  the  body.  The  arm  may  be  divided  into  five  parts,  the  hand 
representing  one  part,  while  two  others  are  occupied  by  the  forearm,  and 
the  remaining  two  parts  by  the  upper  arm,  the  elbow  being  the  boundary 
of  these  divisions.  Whatever  the  length  of  the  hand,  five  times  that  length 
will  represent  the  total  length  of  the  arm,  so  that  if  the  hand  is  133  milli- 
metres (5*22  inches)  the  arm  will  be  666  millimetres  (26*13  inches)  in 
length.  In  reference  to  the  hand,  the  carpal  and  metacarpal  bones  repre- 
sent one-half  of  its  length.  The  first  phalanx  of  the  middle  finger  is  equal 
to  one-fourth  of  the  hand,  and  the  two  last  phalanges  of  this  finger,  taken 
together,  are  exactly  equal  to  the  length  of  the  first  phalanx.  The  last 
phalanx  is  itself  naturally  divided  by  the  nail  into  two  equal  parts.  The 
sole  of  the  foot  is  a  third  longer  than  the  palm  of  the  hand,  but  the  back 
of  the  foot  or  instep  is  of  the  same  length.  The  observations  made  on 
the  weight  of  the  bones  showed : — 1.  That  the  bones  of  the  right  side  of 
the  body  were  heavier  than  those  of  the  left.  2.  The  weight  of  the  bones 
*bo7e  the  navel  is  equal  to  the  weight  of  those  which  are  below  that  point. 

3.  The  weight  of  the  bones  of  the  hand  is  equal  to  the  fifth  part  of  the  weight 
of  the  bones  of  the  arm.     There  is  the  same  relation  here  as  in  length. 

4.  The  total  weight  of  the  hand  may  be  divided  into  five  equal  parts,  one 
represented  by  the  carpal,  two  by  the  metacarpal  bones,  and  two  by  the  bones 
of  the  fingers.  The  first  phalanx  is  equal  to  two-thirds  of  the  weight  of  the 
entire  finger,  the  other  third  being  represented  by  the  two  remaining 
phiJanges.  5.  The  bones  of  the  hand  are  equal  to  half  the  weight  of  the 
oones  of  the  foot.  6.  In  the  foot  there  are  similar  relations.  The  weight 
of  the  tarsal  is  double  that  of  the  metatarsal  bones,  and  the  weight  of  the 
toes  is  divided  into  three  parts,  two  for  the  first  phalanges  and  one  for  the 
'two  small  phalanges. 

Difference  of  race. — There  are  certain  differences  in  the  skeleton,  accord- 

^xig  to  whether  it  belongs  to  an  individual  of  the  Caucasian,  Mongolian,  or 

^egro  race.     The  differences  chiefly  relate  to  the  proportion  which  the 

slnill  bears  to  the  face,  and  the  relative  lengths  of  the  upper  and  lower 

^extremities.     In  the  Caucasian  the  skull  is  rounded,  the  forehead  raised, 

^nd  the  facial  portion  small  in  proportion  to  it.     In  the  Mongolian,  the 

"*>pper  and  lower  extremities  are  small,  the  cranium  more  of  a  square  form, 

"the  forehead  inclined,  and  the  face  large  and  flattened ;  the  malar  bones 

^ng  especially  prominent.     In  the  Negro  the  proportions  of  the  skeleton 

*pe  smaller  in  the  lumbar  and  pelvic  regions ;  the  upper  extremities  are 

long  in  proportion  to  the  body,  and  the  forearm  and  leg  are  large  in  pro- 

lK)rtiou  to  the  arm  and  thigh ;  the  hands  are  small,  the  feet  wide  and  flat, 

^nd  the  heel  bones  project  much  backwards.      The  skull  is  narrow  and 

^ongated,  the  forehead  small  and  compressed,  the  malar  bones  and  jaws 

jffojwHj,  and  the  teeth  are  placed  obliquely,  so  as  to  form  a  considerable 

juigle  at  their  point  of  union.     The  most  marked    characteristics  exist 

jflihe  configuration  of  the  skull;  but  the  skull  of  Ho  Loo  (a  Chinese), 

in  the  museum  of  Gny's  Hospital,  scarcely  possesses  the  characters  assigned 

^  the  Mongolian ;  it  closely  resembles  the  skull  of  the  Caucasian.     That 

of  the  Negro  may  be  more  clearly  identified.     The  skull  of  the  Hindoo  is  a 

iniztare  of  the  Negro  and  Caucasian.     It  would  be  difficult,  if  not  impos- 

^le,  to  pronounce  an  opinion  of  the  race  to  which  the  skeleton  belonged, 

^m  a  few  detached  bones  or  parts  of  bones. 

IdentUy  from  fractures. — With  regard  to  other  circumstances  connected 
^th  the  skeleton,  it  will  be  proper  to  observe  whether  the  bones  belong  to 
^6  game  or  different  individuals,  to  the  right  or  the  left  side  of  the  body; 
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and  these  qnestions  may  be  determined  in  many  case«  by  the  mere  inspeiy 
tion  of  fragments.  The  existence  or  non-existence  of  fraxiwrm^  and  tks 
progress  which  may  have  been  made  towards  ossiGc  xmion  may  also  beooM 
an  important  snbject  of  inquiry.  The  body  of  Dr.  Livingstone  was  idratifirf 
by  means  of  an  old  fractnre  of  the  humerus.  In  general  the  past  existoei 
of  a  fracture  is  easily  determined  in  an  exhumed  bone,  by  the  appeanuM 
of  a  knot  or  ridge,  or  in  some  cases  a  thick  deposit  of  bone  where  unia 
has  taken  place  badly.  In  a  fractured  bone  which  has  xmited  in  a  cnrfri 
form,  it  will  be  observed,  on  making  a  section,  that  the  shell  is  oonsidenblf 
thicker  on  that  side  which  has  had  to  bear  the  greatest  weight  or  pressma 
All  these  facts,  trivial  as  they  may  appear,  may  in  reality  be  material  iii 
case  of  disputed  identity ;  and  unless  carefully  observed  at  the  time,  valuibb 
evidence  may  be  lost.   . 

An  English  gentleman  residing  in  India,  1833,  was  charged  with  ^ 
murder  of  a  native,  Jfder  Khan,  The  evidence  against  the  prisoner  waiil 
a  twofold  character: — I,  that  which  preceded  death;  and  2,  that  wluA 
followed  it.  With  regard  to  the  Brst,  it  will  be  only  necessary  to  refer  ii 
it  briefly.  There  was  great  discrepancy  in  the  statements  of  the  wituwl 
as  to  the  manner  in  which  the  deceased  was  alleged  to  have  been  destroysi 
It  was  shown  that  the  deceased  had  received  a  beating  at  the  hands  of  te 
accused,  but  it  was  not  proved  that  the  man  had  died  in  consequenee  d 
the  beating.  There  was  no  effusion  of  blood ;  there  were  no  marks  d  \ 
violence  of  any  kind  upon  the  body  before  or  after  death,  unless,  indei^ 
we  except  a  burning  of  the  skin  of  the  legs,  which  was  alleged  to  kftfi 
been  produced  by  burnt  paper  or  straw,  but  the  evidence  respecting  tfak 
was  anything  but  coherent  and  conclusive.  Be  that  as  it  may,  howemtfe 
there  was  no  evidence  to  prove  that  the  alleged  burning  was  the  cause  d 
the  man*s  death.  Two  of  the  men  (natives)  who  said  they  carried  ihi 
dead  body  to  be  buried  at  midnight,  testified  to  the  presence  of  marks  d 
burning,  but  contradicted  each  other  respecting  the  appearance  of  tfci 
legs ;  one  swearing  that  they  were  covered  with  plasters,  the  other  tbii 
the  wounds  and  bums  were  not  covered.  The  latter  witness  prevaricste^  \ 
and,  when  asked  how  he  knew  that  the  legs  were  burnt,  replied  that  hi  1 
judged  so  from  their  being  white,  ^ 

The  testimony  respecting  the  degree  and  effects  of  the  violence  apfJiel 
to  the  deceased  during  life  being  so  inconclusive,  it  was  left  to  the  jmj  ii 
decide  whether  a  quantity  of  human  bones  produced  were  those  of  thi 
deceased,  as  it  wsa  alleged  by  the  witnesses  for  the  prosecution,  or  whethtf  : 
they  belonged  to  the  skeleton  of  some  other  person.  According  to  the 
depositions,  they  were  found  in  the  following  manner.  Three  months  «ft» 
the  burial,  one  of  the  witnesses  who  had  assisted  in  burying  the  decewel 
after  some  search,  discovered,  as  he  supposed,  the  grave,  on  the  verge  d  , 
the  bank  of  the  river  Damoodah.  The  body,  it  seems,  had  been  hanti 
pretty  deeply  in  the  sand,  above  the  common  water-mark,  at  the  distance  d 
sixty  or  eighty  yards  from  the  bed  of  the  river,  at  a  place  which  the  wateil 
had  never  reached,  or  could  reach  only  on  extraordinary  occasions.  Tbt 
bones  were  uncovered,  but  not  removed,  until  five  days  afterwards.  It  doel 
not  seem  to  have  been  clearly  made  out  whether  other  bodies  were  ef* 
interred  in  that  spot  or  not,  nor  was  the  grave  properly  identified  as  that  d 
the  deceased.  The  bones  were  subsequently  examined  by  a  medaoi 
officer,  who  stated  in  his  evidence  that  twelve  of  the  vertebrae,  six  of  thi 
ribs,  and  the  sacrum  were  wanting ;  that  the  whole  of  the  bones  fooad 
were  clean  and  dry,  and  free  from  periosteum,  ligaments,  and  cartilage; 
that  one  rib  was  broken,  and  apparently  had  an  osseous  callus  (new  bone] 
formed  upon  and  around  the  fractured  ends.  The  witness  gave  it  as  hii 
opinion  that  the  fracture  must  have  occurred  at  least  aev«i  or  eight  daji 
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lefore  death;  he  had  nerer  heard  of  an  instance  of  ezhnmed  bones 
leing  deprived  of  soft  parts  and  ligaments  by  natnral  decomposition  in 
hree  months.  He  should  not  expect  the  cartilages  and  ligaments  to  be 
cparated  from  the  bones  within  a  year  of  the  interment.  He  considered 
If  therefore,  extremely  improbable  that  these  were  the  bones  of  the 
leoeaaed,  or  of  any  person  who  had  died  within  three  months  from  the 
iae  of  examination. 

From  this  evidence  several  considerations  suggest  themselves ;  as,  for 
sample,  the  identity  of  all  the  bones  as  those  of  one  individual,  the  age 
d  the  person,  the  natore  of  the  bony  excrescence  or  callus  fonnd  on  the 
■oken  rib,  the  time  necessary  for  the  formation  of  new  bone  in  order 
o  settle  the  period  at  which  the  fracture  took  place,  the  time  required 
ior  the  total  spontaneous  destruction  of  the  muscles,  tendons,  ligaments, 
lad  viscera;  also  the  time  required  for  the  spontaneous  separation  of 
i»  sacrum  from  the  other  bones  in  a  man  of  the  age  of  fifty  or  sixty. 
Many  of  these  points,  important  as  they  were,  were  altogether  passed 
Vfcr.  The  witness  gave  it  as  his  opinion,  that  they  were  the  bones  of  a 
mtle  subject ;  but  of  this,  he  said,  he  could  not  be  quite  certain,  as  the 
ncmm  was  wanting.  No  opinion  was  asked  or  given  as  to  the  supposed 
■pe  of  the  person  to  whom  the  bones  belonged.  Only  one  bone  was  pro- 
iwed  in  Court,  vis.  the  broken  rib,  with  the  deposit  of  callus  (new  bone) 
ift  its  extremity.  From  the  state  of  this  callus  there  could  be  no  doubt, 
■ipposing  the  bone  to  have  belonged  to  the  deceased,  that  the  fracture 
mut  have  been  produced  about  eight  or  ten  days  before  death  ;  therefore 
■i  some  time  previous  to  the  violence  employed  by  the  prisoner.     The 

-identity  of  the  bones  as  those  of  the  deceased  seems,  however,  to  have 
clearly  established  by  the  condition  in  which  they  were  discovered, 
in  a  tropical  climate  the  period  that  must  elapse  before  the  total 
iwi<  I  iiction  of  the  soft  parts  of  the  body  ii^  a  grave,  so  that  nothing  but 
As  hare  bones  shall  remain,  must  be  considerably  greater  than  three 
Mmths.  In  one  instance,  in  which  a  body  was  exhumed  four  months 
after  death,  the  soft  parts  were  still  present. 

Another  curious  feature  was  the  separation  of  the  sacrum  from  the 
Ixmes  of  the  pelvis.  The  junction  of  these  bones  by  ligaments  and  fibro- 
<uti]age  is  perhaps  one  of  the  strongest  in  the  body.  In  the  skeletons 
ii  the  young  these  bones  are  rather  difficult  of  separation ;  but  in  the 
4iki,  in  whom  anchylosis  (or  bony  union)  in  general  takes  place  to  a 
fnater  or  less  extent,  the  difficulty  of  separating  them  becomes  incom- 
fttably  greater.  It  may  readily  be  conceived,  then,  that  the  entire  separa- 
tion of  this  bone  by  decomposition,  would  require,  even  in  a  hot  climate, 
i  TBry  long  period  in  a  body  interred  in  the  ground — probably  from 
ftiee  to  ten  years.  Now,  when  we  consider  that  the  deceased  had  not  been 
kiied  above  three  months,  it  is  clear,  both  from  the  entire  destruction  of 
Ae  soft  parts  and  the  separation  of  the  sacrum,  that  the  bones  discovered 
<ithe  bank  of  the  river  could  not  have  belonged  to  the  deceased,  but  must 
We  been  part  of  the  skeleton  of  a  person  whose  body  had  been  buried  in 
tte  spot  many  years  before.  There  was,  therefore,  a  complete  failure  of 
Entity,  and  the  accused  was  discharged. 

IdentUy  from  disease  or  deformity, — Questions  of  identity  in  relation  to 
ikeletons  may  be  in  some  cases  solved  by  reference  to  certain  special 
lilaracters  of  the  bones.  They  may  have  about  them  indications  of  disease; 
**  rickets,  softening  of  the  bones,  or  syphilis.  There  may  be,  again,  some 
'Qrsonal  peculiarities,  such  as  the  presence  of  supernumerary  fingers  or 
t^es,  which,  if  observed,  may  tend  to  throw  some  light  upon  th^  case.  An 
Instance  of  this  kind  is  mentioned  by  Orfila.  In  the  year  1823,  a  man 
%med  jBontfio,  who  had  been  residing  in  a  small  village  in  the  neighbour- 
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hood  of  Montpellier,  snddenlj  disappeared.  It  was  some  time  afterwaidi 
reported  that  he  had  been  mnrderea  by  a  girl  with  whom  he  had  cohaUted 
and  bj  a  man  of  the  name  of  Dimont,  who  was  known  to  have  been  la 
some  time  her  associate.  It  was  only  in  the  year  1826,  after  the  lapse  d 
more  than  two  years,  that  the  magistrates  were  first  indnced  to  direct  a 
investigation  of  the  case.  A  strict  search  was  ordered,  and  the  remainid 
a  body,  chiefly  the  bones,  were  found  bnried  in  the  garden  of  Dimont,  irh 
had  married  the  girl  nine  months  after  the  disappearance  of  Bonino.  B 
was  of  conrse  essential  to  identify  this  skeleton  as  that  of  the  deceased.  B 
was  well  known  that  he  had  laboured  under  a  singular  personal  deform^ 
in  having  a  sixth  finger  on  the  right  hand,  and  a  sixth  toe  on  the  left  look 
The  bones,  which  were  nearly  all  perfect,  were  carefully  removed  and  pd 
together,  when  it  was  found  that  thbse  belonging  to  the  two  smaller  toi 
of  the  left  foot  were  wanting ;  but  the  metatarsal  bone  of  the  fifth  toe  bil 
a  process  on  the  outer  side,  with  a  small  articulating  surface,  which  m^ 
have  formed  a  supernumerary  joint.  Still,  however,  this  was  considnd 
insufficient  to  establish  the  point,  and  the  attention  of  the  examiners 
then  directed  to  the  right  hand.  The  fifth  bone  of  the  metacarpus 
shorter  and  broader  than  the  one  belonging  to  the  opposite  hand,  while  ill 
digital  extremity  was  divided  into  two  parts,  of  which  one  formed  a  smootf^ 
rounded,  articulating  surface  in  the  axis  of  the  bone;  while  the  oHmq 
which  presented  a  more  flattened  articular  surface,  formed  with  it  an  an^ 
of  about  8°.  On  attempting  to  articulate  the  first  phalanx  of  the  fitoi 
finger,  it  fitted  exactly  the  first  articular  surface,  and  presented  on  il^ 
outer  side  a  distinct  groove,  the  oblique  direction  of  which  coincided  irifl 
the  direction  of  this  second  surface.  This  left  no  doubt  of  the  natnre  d 
the  peculiarity  of  structure;  although  the  phalange  of  the  sixth  fimi 
could  not  be  discovered.  The  left  hand  and  the  right  foot  were  compU 
in  all  their  parts.  Other  corroborating  circumstances  transpired  irifl 
respect  to  the  marks  of  violence  on  the  body,  and  the  two  prisoners  wm 
tri^,  condemned,  and  executed.  (For  other  cases  see  '  Ann.  d'Hyg.'  186| 
2,  114.) 

Deformities  of  the  spine  or  limbs  are  easily  observed,  and  may  foi 
well-marked  points  of  identity.  Briand  mentions  the  following  case.  II 
1825  a  man  named  Guerin  suddenly  disappeared.  Three  years  afterwavl 
an  excavation  was  made  in  the  cellar  of  the  house  where  he  and  his  brodhi 
had  resided,  and  some  human  bones  were  discovered.  Among  other  €■ 
cumstances,  the  medical  men  to  whom  the  examination  of  these  bones 
referred,  remarked  that  the  body  of  the  fifth  lumbar  vertebra  was  dep: 
and  thin  as  it  is  met  with  in  rachitic  individuals,  that  the  pelvis  was 
contracted  on  the  left  than  on  the  right  side,  that  the  tibia  and  fibnlad 
each  leg  presented  a  remarkable  curvature,  greater,  however,  on  the  kl 
than  on  the  right  side,  so  that  the  left  leg  was  half  an  inch  shorter  tifl 
the  right.  There  were  certain  peculiarities  about  the  teeth  of  the  loina 
jaw,  the  canines  forming  a  considerable  projection  in  front  of  the  incisoil 
These  facts,  together  with  other  circumstances,  established  the  identity d 
the  bones,  as  being  those  of  the  person  who  had  been  missing. 

The  bones  of  the  skull  in  children  may  occasionally  present  appearaneN 
arising  from  natural  causes,  but  which  may  simulate  the  effects  of  violenfll 
applied  to  the  head.  The  following  case  of  suspected  child-murder  occanrf 
in  1847.  The  dead  body  of  a  new-bom  child,  wrapped  in  brown  pip* 
and  a  towel,  was  found  in  a  pond.  Mr.  Lord  examined  it  for  the  ooronert 
inquest.  The  head  was  much  decomposed,  and  the  scalp  was  extensiTe^ 
lacerated  and  destroyed  over  the  parietal  bones,  which  readily  separated 
The  brain  was  reduced  to  a  pulp.  The  umbilical  cord,  which  had  an* 
been  tied,  was  cut  obliquely  at  about  six  inches  from  the  navel     Hi 
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which  were  veiy  crepitant,  readily  floated  on  water,  and  bore  np 
'art.  The  body  was  generally  bloodless.  The  point  of  difficulty 
the  case  presented  consisted  in  the  presence  of  two  apertures  on 
rietal  bone.  These  apertures  were  small  and  rounded,  and  it  was 
b  doubtful  whether  they  had  not  been  wilfully  produced  by  some 
iting  instrument  applied  to  the  head.  It  was  remarked  that  one 
re  was  situated  near  the  temporal  ridge,  and  in  this  situation  the 
WBS  entire  and  uninjured.     The  other  was  situated  in  that  part 

bone  which  corresponded  to  the  lacerated  portion  of  the  scalp. 

ascertained  that  no  violence  had  been  used  in  the  removal  of  the 
rom  the  water.  The  bone  was  macerated,  and  carefully  examined 
^  aid  of  a  lens.  It  was  then  perceived  that  the  apertures  were 
r^nlar  at  the  edges,  which  were  remarkably  thin,  evidently  pass- 
to  a  membranous  condition.  The  internal  table  was  also  deficient, 
i,  from  the  interior,  the  bone  was  bevelled  ofF  gradually  from  each 
re.  This  examination  left  no  doubt  that  the  holes  in  the  bone  were 
le  to  any  mechanical  violence  applied  during  Ufe,  but  to  deficient 
Ltion.  These  spaces  had  been  membranous,  and  the  membrane 
^ed  by  decomposition.  The  putrefaction  of  the  scalp,  and  its 
tion,  might  have  been  accelerated  by  a  bruised  condition  of  these 
iuring  a  difficult  labour.  In  examining  a  skull,  disinterred  under 
ous  circumstances,  natural  defects  in  the  bones  must  not  be  mistaken 
?rtures  made  by  deadly  weapons.  These  natural  defects  are  generally 
laracterized.  They  may  be  found  at  all  ages.  Turner  has  described 
^red  some  of  these  cases  of  defective  ossification.  ('  Ed.  Med. 
Aug.  1865,  p.  133.)  These  apertures  from  defect  are  generally 
terized  by  rounded  and  regular  margins.  They  are  not  rough  and 
lar,  like  those  produced  by  the  violent  use  of  weapons, 
e  bones  which  we  are  required  to  examine  may  have  undergone 
iion.  In  several  cases  of  child-murder  which  have  occurred,  an 
)t  has  been  made  to  dispose  of  the  body  by  burning  it.  This  method 
Dosing  of  a  dead  body  is  by  no  means  unnsaal  in  cases  of  alleged 
icide  and  concealment  of  birth.     There  will  be  no  great  difficulty  in 

an  opinion  whether  a  bone  has  or  not  undergone  calcination.  Its 
ter  is  entirely  altered.  Its  shape  may  be  preserved,  but  if  burnt  in 
►en  air,  it  will  be  white ;  if  in  a  close  fire,  it  will  be  black  or  ash- 

The  bone  is  brittle,  easily  pulverisable,  and  dissolves  in  hydro- 
;  acid,  leaving,  if  perfectly  calcined,  only  some  charcoal  but  no 
I  matter. 

the  case  of  The  Queen  v.  Vamey  (Oxford  Lent  Ass.  1837),  it  was 
I  that  the  woman  had  been  pregnant,  and  subsequently  delivered  of 
I.  Its  body  had  been  burnt,  and  only  a  few  remains  of  the  bones  of 
lan  fcBtos  were  found  in  the  ashes  of  a  grate.  The  prisoner  was 
ted  of  concealment  of  birth.  In  a  case  like  this,  in  which  an  attempt 
len  made  to  destroy  the  body  of  a  child  by  burning,  it  will,  of  course, 
essary  to  have  good  evidence  that  the  bones  are  those  of  a  human 
)r  child.  A  small  fragment  only  of  either  end  of  any  well-marked 
dll  suffice  for  identification.  If  the  jaws  be  forthcoming,  the  alveolar 
8  should  be  sought  for,  and  the  number  and  condition  of  the  teeth 
L  The  period  of  uterine  life  which  the  child  had  attained  may  be 
a  some  instances  determined,  as  also  by  the  presence  or  absence  of 
I  oesificatory  points  in  the  bones. 

ihe  body  has  been  burned  to  a  complete  ash  or  powder,  it  vnll  then 
icult  to  identify  the  bones.  Orfila  was  consulted  in  a  case  of  this  kind, 
a  woman  had  burnt  a  child  in  an  oven,  and  its  ashes  had  become 
with  those  of  wood.     He  suggested  that  on  calcining  the  residue 
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with  potash,  the  ashee  of  a  human  foetus  might  be  known  hy  their  yi 
potassium  cyanide,  owing  to  the  nitrogen  which  would  remain  i 
about  them.  The  ashes  of  wood  do  not  yield  the  cyanide  under  b 
circumstances.  (^Ann.  d*Hyg.*  1845,  2,  129.)  The  conclusions  * 
under  such  circumstances  might,  however,  lead  to  a  serious  error 
presence  of  a  flannel  dress,  of  an  old  hat,  shoe,  or  any  nitrogenoa 
stance,  would^  on  incineration,  give  rise  to  precisely  similar  results, 
the  form  of  a  bone  cannot  be  recognized,  all  that  medical  evident 
accomplish  may  be  thus  stated: — The  detection  of  a  large  quant 
calcium  phosphite  in  the  ash  would  indicate  that  bones  were  presen 
thus  distinguish  the  ash  of  bone  from  the  ashes  of  other  substances, 
the  bonee  might  have  belonged  to  an  animal,  and  not  to  a  human : 
There  are  no  means  of  distinguishing  the  ash  of  human  from  tl 
animal  bone,  or  the  ash  of  foetal  from  the  ash  of  adult  bones.  In  th 
of  the  LemoitieSj  mother  and  daughter,  tried  before  the  French  Con 
1859,  the  evidence  went  to  show  that  the  elder  prisoner  (the  mother) 
the  body  of  a  child  of  which  her  daughter  had  been  secretly  deU 
Some  bones  of  a  child  were  recovered,  and  among  others  the  frontal 
The  medical  evidence  was  to  the  effect,  that  the  bones  were  thorn 
child  which  had  reached  about  the  seventh  or  eighth  month.  Upo 
corroboration,  the  jury  convicted  the  elder  prisoner,  and  the  Court  sent 
her  to  twenty  years'  imprisonment. 

In  a  case  of  concealment  of  birth  (Beg,  v.  Berryman,  Guildford 
Ass.  1854),  it  was  proved  by  medical  evidence,  that  the  prisonei 
been  recently  delivered  of  a  child  of  not  less  than  seven  months  n 
age.  She  said  that  she  had  b<imt  the  body  to  conceal  her  shame 
had  buried  the  remains  in  a  garden.  Some  bones  which  had 
calcined  were  there  found  buried  in  ashes ;  and  after  an  examinati 
them,  a  medical  man  stated  that  they  were  the  bones  of  a  child  nine  m 
of  ago ;  but  in  comparing  them  with  the  skulls  of  nine  months*  child] 
Museum  collections,  it  was  admitted  that  the  skull,  of  which  the  part 
been  found  and  restored,  was  larger.  This  admission  threw  some  doD 
the  identity  of  the  bones,  and  the  prisoner  was  discharged. 

In  1863,  a  man  named  Barton^  a  fireman  employed  at  a  cot 
near  Wigan,  was  missing.  From  the  appearance  of  blood  about  the  o 
of  the  steam  furnace,  and  the  discovery  of  a  burned  portion  of  the 
worn  by  the  deceased,  there  was  reason  to  believe  that  the  man  had 
murdered  and  his  body  thrust  into  the  f amace.  Edwards  examine 
ashes  of  the  furnace  and  found: — I.  Portions  of  the  occipital  bonec 
human  skull ;  2.  Base  of  the  skull  and  two  fangs  of  teeth, — a  fang  < 
incisor  and  a  fang  of  a  molar  tooth  ;  3.  Portions  of  the  arches  of  the  d 
vertebrae  ;  4.  A  portion  of  the  lumbar  vertebrae ;  5.  A  portion  of  the  \ 
body,  and  joint  of  the  huraerns;  and  6.  A  portion  of  the  head  and 
of  the  thigh-bone.  These  bones  had  been  heated  to  a  high  temperi 
which  had  destroyed  their  internal  structure,  but  the  external 
was  well  preserved.  They  were  human  bones.  A  chemical  and  m 
Hcopical  examination  of  some  of  the  clinkers  showed  that  there  was  \ 
upon  them,  having  the  character  of  human  blood.  There  was  no  d 
that  these  were  the  remains  of  the  missing  man.  He  was  last  seen  i 
at  eight  in  the  evening,  and  at  four  the  following  morning  nothing  rema 
of  him  but  the  few  bones  above  mentioned. 

In  the  exhumation  of  remains,  portions  of  hair  may  be  found  oi 
about  the  skull,  or  in  the  earth  surrounding  it.  The  hair  shoolc 
separated  by  washing  it  first  in  water,  and  afterwards  in  a  mixtni 
distilled  water  and  acetic  acid.  When  dried  on  paper  the  colour  wil 
obaerved,  and  this  may  be  of  some  value  in  determining  a  questio 
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ity.  Frencli  medical  jurists  lay  great  stress  upon  the  necessity  for 
fnining  whether  the  hair  has  been  artificially  dyed  or  not.  The 
aon  hair-dyes  are  componnda  of  lead,  silver,  or  bismuth ;  and  these 
1b,  when  the  necessity  arises,  may  be  songht  for,  and  easily  found,  by 
isses  similar  to  those  required  for  their  detection  as  poisons  when 
"bed  into  the  tissues.     This  will  be  a  matter  for  future  consideration. 


CHAPTER  9. 

tS  OF  DEATH — SUDDEN  DEATH — SYNCOPE,  ASPHYXIA,  COMA — PRESUMPTION  OF 
BATH — MEDICAL  EVIDENCE  OF  PRIORITY  OF  DEATH  IN  CASES  OF  SEVERAL 
5BS0NS  PERISHING  FROM  A  COMMON  CAUSE — PRESUMPTION  OF  SURVIVORSHIP. 

CAL  jurisprudence  takes  cogpuzance  of  all  violent  causes  of  death,  and 
ly  indirectly  involved  in  those  cases  of  natural  death  which  simulate 
iffeets  of  violence.  Thus  all  causes  which  operate  to  produce  death 
Bnly,  as  by  syncope,  asphyxia,  or  coma,  especially  demand  the  attention 
medical  jurist.  These  may  be  either  natural  or  violent ;  and  the  dis- 
Lon  between  them  is  of  importance,  since  the  guilt  or  innocence  of  a 
>n  charged  with  crime  may  depend  on  a  correct  determination  of  the 

'he  continuance  of  life  depends  upon  the  proper  and  regulated  action 
le  heart,  the  lungs,  and  the  brain ;  and  the  interdependence  of  these 
08  is  such  that  the  arrest  of  the  functions  of  one  of  them,  is  speedily 
wed  by  the  arrest  of  the  others.  Hence  they  have  been  called  the  tripod 
e.  When  the  suspension  of  the  motions  of  the  heart  is  the  primary  cause 
iath,  the  person  is  said  to  die  by  syncope.  The  term  asphyxia  is  applied 
iath  which  begins  by  the  lungs  ;  and  coma  to  that  which  arises  from  a 
lary  disturbance  of  the  functions  of  the  brain.  The  term  apnoea,  at 
time  used  for  asphyxia,  is  now  applied  by  physiologists  in  a  difFerent 
s;  and  deaths  from  coma  usually  terminate  in  either  asphyxia  or 
ope. 

Jtncope  (ovyKoirroi,  signifying  *  to  cut  down  '). — In  order  that  the  action 
le  heart  should  be  maintained,  it  is  necessary,  first,  that  the  blood  snp- 
1  to  it  should  be  in  sufficient  quantity,  and  secondly,  that  this  blood 
lid  be  of  proper  quality.  In  death  from  hcemorrhage  we  have  an  instance 
e6ciency,  and  in  death  from  certain  poisons,  as  well  as  diseases,  an 
tration  of  defect  of  blood  {asthenia).  In  ordinary  syncope  (fainting  or 
ming)  there  is  simply  a  deficiency  in  the  quantity  of  blood  which  passes 
Bgh  the  heart,  although  there  is  no  actual  loss  of  this  fluid  from  the 
lation.  Certain  diseases  which  affect  the  muscular  structure  of  the 
t,  and  its  nervous  apparatus,  as  well  as  the  membranous  valves  and 
l-vessels,  may  also  lead  to  a  sudden  arrest  of  its  functions.  These 
lid  conditions  produce  a  mechanical  impediment  to  the  motions  of  the 
Q  by  which  the  blood  is  propelled,  and  death  by  syncope  is  the  necessary 
i.  One  of  the  most  striking  of  the  phenomena  which  attend  this  mode 
dng  (death  from  heemorrhage  or  anaemia),  is  an  extreme  pallor  of  the 
hands,  and  lips,  and,  indeed,  of  the  body  generally.  The  patient  is  very 
ess,  tossing  the  limbs  about  in  all  directions.  Giddiness  and  nausea  are 
I  complained  of,  and  actual  vomiting  may  occur.  In  many  cases  vision 
tingnished,  everything  appearing  black.  There  is  transient  delirium, 
h  soon  passes  into  insensibility.  The  pulse  becomes  niore  and  more 
:  and  irregular,  until  at  length  it  is  imperceptible.     The  respiratory 
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movements  are  repeated  at  nncertain  intervals,  and  have  a  nghing  oi 
gasping  character.  Towards  the  last  there  are  general  convnlsioBt 
(Fajrge,  on  the  *  Different  Modes  of  Dying,'  Guy's  Hosp.  Rep.  1879,  p.  34Sl] 
In  these  cases  the  heart  is  foand  empty  and  contracted  at  the  aatqNj. 
When,  however,  from  any  caase,  there  is  sadden  stoppage  of  the  heart,  tfit 
right  and  left  cavities  of  this  organ  are  foand  to  contain  blood  in  Ac 
normal  proportion  in  which  that  fluid  is  ordinarily  circulated.  Blood  il 
found  in  the  large  veins  (vense  cavee),  as  well  as  in  the  arterial  tronb. 
There  is  no  congestion  or  accnmolation  of  blood  in  the  lungs  or  tin 
brain. 

Asphyxia  (d  priv.  and  (r<^v^t9  pulse,  signifying  pulselessness).— TUi 
state  is  induced  by  any  cause  which  arrests  the  function  of  respiratiaL 
The  term  apnoea  (from  d  priv.  and  htccj  I  respire)  is  less  appropriate,  andii 
applied  by  physiologists  to  an  exactly  opposite  condition,  that  which  cat 
sists  in  an  excessive  supply  of  oxygen  to  blood,  rendering  respiratoj 
movements  for  the  time  unnecessary.  The  various  forms  of  death  In 
suffocation,  as  in  the  obstruction  of  the  air-passages  from  roechanied 
causes,  in  drowning,  hanging,  and  strangulation,  furnish  illustrations  d 
death  commencing  by  the  lungs,  or  asphyxia.  The  effect  of  cutting  off  aa 
from  the  lungs  is  that  the  blood  is  not  aerated,  and  it  is  therefore  circnlaid 
in  a  state  unfitted  to  support  the  nutrition  of  the  heart  and  brain.  It  M 
neeessanly  distributed  with  the  impurities  derived  from  the  waste  of  tiflSiMi 
and  thus  acts  as  a  poison  to  all  the  organs.  It  is  incapable  of  sustaixuBI 
nerve-force  or  muscular  irritability.  It  stagnates  in  the  capillary  veneh 
of  the  lungs,  produces  a  languid  action  of  the  heart  by  ite  circalatioi 
through  the  muscular  structure  of  this  organ,  and  causes  insensifailH} 
by  its  distribution  through  the  blood-vessels  of  the  brain.  The  lungs  W 
essential  to  the  circulation  by  purifjring  the  blood.  Death  from  asphjxk 
may  be  therefore  regarded  simply  as  death  from  defect  of  blood.  Hi 
observations  of  Brodie  (*  Lect.  on  Pathology,*  66)  and  others  have  deii^ 
proved,  that  in  spite  of  the  impurity  of  the  blood  the  heart  will  ooft 
tinue  to  act  and  the  circulation  be  maintained  after  respiration  has  eft 
tirely  ceased.  This  may  be  proved  by  hanging  or  strangling  an  animal 
and  observing  the  condition  of  the  heart.  As  the  action  of  this  oigai 
continues  after  the  animal  has  ceased  te  breathe,  life  is  not  actnaD] 
extinct :  and  under  favourable  circumstances,  it  may  be  restered,  so  long  tt 
this  action  continues.  Supposing  that  the  suspension  of  respiration  i 
complete,  the  action  of  the  heart  gradually  slackens  and  finally  ceases.  I 
is  at  this  period  of  the  complete  arrest  of  the  motions  of  the  heart  tlia 
asphyxia  passes  inte  death.  The  circulation  of  the  unaerated  blood  throng 
the  brain  appears  te  annihilate  sensibility,  so  that  no  consciousness  or  feeHni 
exists :  the  person  is,  te  all  appearance,  dead.  There  are  many  diseaai 
which  operate  fatally  by  arresting  the  functions  of  the  lungs,  and  thai 
may  be  regarded  as  furnishing  the  natural  causes  of  asphyxia.  Tl 
violent  causes,  including  not  only  the  ordinary  modes  of  suffocation.  In 
the  effects  of  certain  poisons,  are  not  difficult  te  appreciate,  provided  a  tn 
histery  of  the  case  can  be  obtained. 

Michael  Foster  has  shown  how,  in  experiments  on  animals,  it  is  vn 
soon  observed  that  the  expiratery  efforts  become  exaggerated  out  of  i 
proportion  te  the  inspiratory,  and  how  they  quickly  pass  inte  convulsiofl 
This  period  lasts  about  a  minute,  during  which  time  the  pulse  is  increaai 
in  frequency,  and  the  arterial  blood- pressure  rises.  Deep,  slow  breathii 
then  supervenes,  and  the  inspiratory  movements  are  now  more  mark* 
than  the  expiratory,  the  more  jrielding  parts  of  the  chest  wall  receding 
every  inspiration.     The  cardiac  beate  decrease  in  number,  but  rema 
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rcible,  thongli  ihe  arterial  pressnre  falls.  The  respiratory  rhjilim 
loomes  irregnlar,  long  pauses  being  followed  by  qnick  inspirations  with 
ief  interrals.  The  inspirations  next  become  shallow  and  gasping,  the 
oeleratory  mnscles  of  respiration  being  bronght  into  active  play ;  and  at 
it  the  gasps  end  in  a  convulsive  stretching  of  the  whole  body ;  and  with 
tended  limbs  and  a  straightened  trunk,  with  the  head  thrown  back,  the 
imth  widely  open,  the  face  drawn,  and  the  nostrils  dilated,  the  last 
eath  is  taken  in.  There  are  three  distinguishable  stages  in  these  pheno- 
ma  of  asphyxia  which  result  from  a  continued  deficiency  of  air : — 1.  A 
ige  of  dyspnoea,  characterized  by  an  increase  in  the  respiratory  move- 
ents  both  of  inspiration  and  expiration.  2.  A  convulsive  stage,  cha- 
ctenzed  by  the  dominance  of  the  expiratory  efEorts,  and  culminating  in 
Beral  convulsions.  3.  A  stage  of  exhaustion  in  which  lingering  and 
^-drawn  inspirations  gradually  die  out.  When  bronght  about  by 
dden  occlusion  of  the  windpipe,  these  events  run  through  their  course  in 
Dm  three  to  five  minutes.  The  phenomena  of  slow  asphyxia,  where 
0  Bopply  of  air  is  gradually  diminished,  are  fundamentally  the  same,  and 

0  same  stages  are  seen,  but  with  their  development  taking  place  more 
mlj  than  where  there  is  a  sudden  and  total  deprivation  of  air.  The 
mri  continues  to  beat  for  some  seconds  after  all  respiratory  movements 
k?e  ceased,  whether  the  asphyxia  be  rapidly  or  slowly  developed. 

In  animals  the  cardiac  chambers  at  the  moment  of  death  are  all  gorged 
Ui  blood, — the  left  ones  as  well  as  the  right.  When  rigor  mortis  sets  in, 
10  left  auricle  and  ventricle  empty  themselves ;  and  in  ordinary  autopsies 
[the  human  subject,  the  pulmonary  artery,  the  right  cavities  of  the  heart, 
id  the  vensB  cavee  are  found  gorged  with  blood.  The  pulmonary  veins, 
li  left  cavities  of  the  heart,  and  the  aorta,  are  either  empty  or  contain 
Ifc  UtUe  blood.  In  certain  cases  of  asphyxia,  the  right  cavities  of  the 
mi,  as  well  as  the  left,  have  been  found  empty.     When  the  access  of  air 

1  the  lungs  is  suddenly  and  completely  cut  off,  the  circulation  of  the  blood 
I  speedily  arrested;  but  supposing  the  occlusion  of  the  air-passages  to  be 
tttial  or  gradual,  the  circulation  of  the  blood  may  continue  for  a  time, 
id  thus  cause  congestion  of  certain  organs.  Hence  the  appearances  in 
|diyxia  differ  greatly.  A  mixed  condition,  under  the  name  of  syncopal 
iphjxia,  has  been  described  by  some  pathologists.  In  this,  the  cavities  of 
i  heart  are  found  empty« 

Coma. — Besides  a  due  supply  of  aerated  blood,  the  brain  requires  for  the 
nrase  of  its  functions  a  proper  quantity  of  blood,  so  that  either  by  the 
idden  withdrawal  of  this  fluid,  or  by  a  distribution  of  impure  blood,  these 
10  arrested.  A  person  thus  affected  falls  into  a  state  of  complete  insensi- 
Kty  (coma),  so  that  it  is  impossible  to  rouse  him.  The  functions  of  the 
ittt  and  lungs  are  not  always  suddenly  arrested  under  these  circum- 
Inices.  They  appear  to  be  less  dependent  on  the  brain  than  the  brain  is 
|on  them  ;  but  this  is  rather  a  question  of  degree.  A  due  supply  of 
■vous  force  is  required  for  the  action  of  the  mascles,  whether  of  the 
letrt  or  of  the  chest ;  and  when  this  is  withdrawn,  the  heart  ceases  to 
nkate,  and  the  respiratory  muscles  cease  to  act :  circulation  and  respira- 
h  are  thus  arrested  by  the  absence  of  innervation.  This  is  sometimes 
iHcribed  as  death  by  paralysis  of  the  heart  and  lungs.  The  blood  is 
pRAer  aerated  nor  circulated.  Sudden  death  from  apoplexy  is  an  illus- 
of  death  by  the  brain.  Coma  may  also  be  a  result  of  the  intro- 
3on  of  certain  poisons  into  the  blood,  and  of  fractures  of  the  skull 
Hding  to  compression  of  the  brain  or  destruction  of  its  substance.  Death 
ifrinmng  at  the  brain  is,  indeed,  scarcely  to  be  regarded  as  a  mode  of 
fmg,  sinoe  it  may  usually  be  resolved  into  either  death  from  sudden 
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paralyns  of  the  respiratory  centre,  when  death  is  often  absolutely  quiet;  « 
the  coma  ends  in  asphyxia,  when  the  extinction  of  respiration  is  hrov^ 
about  more  slowlj.  In  death  bj  the  brain,  nsnallj-  the  appeamM 
observed  consist  chiefly  in  a  congested  state  of  the  cerelnal  membranes  aai 
substance  of  the  brain.  As,  before  death,  respiration  is  affected,  the  faagi 
are  congested,  and  blood  accumulates  in  the  cavities  of  ihe  heart,  men  a 
the  right  than  on  the  left  side.  The  appearances  described  as  characteririk 
of  the  different  modes  of  death  by  the  heart,  lungs,  and  brain,  are  liafalsic 
▼ariation  by  reason  of  the  intimate  relation  of  Uie  organs,  and  thus  tim 
may  be  a  mixed  condition. 

With  regard  to  the  interruption  of  the  functions  of  the  brain  as  a  md 
of  pressure  by  the  eff asion  of  blood  or  serum,  it  is  to  be  obserred  thtft  i 
yery  small  quantity  of  either  of  these  effused  at  the  base  or  in  the  suhstaaoi 
of  the  medulla  oblongata,  is  sufficient  to  cause  death;  while,  geneitHj 
speaking,  a  larger  quantity  is  required  to  be  effused  in  the  membraiMi^ 
yentricles,  or  substance  of  the  brain  in  order  to  produce  a  fatal  result,  h 
cases  of  chronic  hydrocephalus,  in  which  the  brain  has  resisted  the  piuMUii 
of  a  large  accumulation  of  serum  for  many  years,  a  slight  and  tnMm 
increase  in  the  quantity  at  any  period  of  life  may  lead  to  coma  and  deiA 
by  apoplexy.     This  condition  may  be  mistaken  for  narcotic  poisoning. 

All  causes  of  death,  whether  from  disease  or  yiolence,  are  referable  to  u 
effect  produced  primarily  on  the  heart,  the  lungs,  or  the  brain ;  bat^  M 
has  been  elsewhere  stated,  death  does  not  take  place  until  the  action  of  Ai 
heart  has  entirely  ceased.  The  arrest  of  the  circulation  produces  an  inuM* 
diate  impression  upon  the  functions  of  the  brain  and  lungs ;  while  As 
lungs  and  brain  are  affected  and  can  only  affect  each  o&er  indireoti|r 
through  the  medium  of  the  circulation :  hence,  systemic  death,  or  the  dmi 
of  the  body,  is  resolvable  into  death  by  syncope  or  a  failure  of  the  action  rf 
the  heart,  and  this  depends  in  aU  cases  either  upon  defect  or  deficiaqf 
of  blood. 

The  natural  causes  of  sudden  death  may  be  generally  traced  to  aoas 
injury  or  impediment  to  the  action  of  the  heart,  lungs,  or  brain.  It  woald 
be  foreign  to  the  objects  of  this  work  to  give  a  description  of  theoL  J^ 
violent  causes  are  those  which  demand  the  especial  attention  of  a  medioil 
jurist ;  they  will  be  considered  hereafter.  In  its  relations  to  medicine  vpi 
medical  jurisprudence,  the  subject  of  sudden  death  has  been  treated  d 
by  Herrich  and  Kopp  ('  Der  plotzliche  Tod  aus  inneren  Ursachen,'  Begena- 
burg,  1848) ;  as  well  as  by  Devergie  (*  Ann.  d'Hyg.'  1838,  2, 145). 

The  violent  causes  of  death,  whether  sudden  or  protracted,  which  ohielj 
require  the  skill  of  a  medical  jurist  for  their  elucidation,  are  poisoning! 
wounds,  and  personal  injuries,  such  as  bums  and  scalds,  as  well  as  thuii 
forms  of  death  which  commence  by  the  lungs,  including  drowning,  hang 
ing,  strangulation,  and  suffocation.  In  nearly  all  cases,  the  body  of  tb 
deceased  is  produced,  and  a  medical  opinion  can  be  based  upon  a  oairfv 
examination. 

Presumption  of  death, — Before  proceeding  to  describe  the  violent  oaaM 
of  death  in  their  order,  it  may  be  well  in  closing  this  part  of  our  snbj^ 
to  state  that  the  fact  of  death  may  be  proved  by  presumptive,  as  well  i 
by  direct  evidence.  The  death  of  any  person  once  shown  to  have  bee 
alive,  is  a  matter  of  fact  to  be  determined  by  a  jury ;  and  when  the  bod 
is  not  forthcoming,  as  the  legal  presumption  is  in  favour  of  the  contini 
ance  of  life,  the  onus  of  proving  the  death  lies  on  the  party  who  assert 
it.  (Best  on  *  Presumptions  of  Law  and  Fact.')  When  a  person  go< 
abroad  and  has  not  been  heard  of  for  a  long  time,  the  presumption  of  tl 
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Dontinnanoe  of  life  ceases  at  the  expiration  of  seven  years  from  the  period 
wk  which  he  was  last  heard  of.  The  same  mie  holds  generally  with  respect 
lo  a  person  who  has  gone  away  from  his  nsnal  place  of  resort,  and  of 
vhom  no  account  can  be  given,  but  the  presumption  does  not  extend  to 
tkd  time  of  his  death,  i.e.  whether  he  died  at  the  beginning  or  at  the  end 
rf  any  particular  period  of  the  seven  years.  In  the  case  of  Watson  v. 
Wflandy  which  came  before  the  Court  of  Chancery,  it  was  attempted 
Id  enforce  as  a  presumption,  that  a  female  who  had  left  her  father's 
house  in  1810,  and  had  not  been  heard  of  for  thirty-four  years,  was 
lead.  No  decision  was  come  to,  the  Yice-Chancellor  observing,  from 
Ihe  great  uncertainty  of  the  evidence,  that  if  he  presumed  her  death, 
Ihe  woman  might  walk  into  Court  and  disprove  all.  In  one  case,  ac- 
Hnding  to  Best,  the  Court  of  Queen's  Bench  said,  that  they  could  not 
lanme  judicially  that  a  person  alive  in  the  year  1034  was  not  alive  in 
|jB27.  (Op.  cit.)  Without  adopting  this  extreme  legal  view  of  possible 
longevity,  it  is  obvious  that  Courts  of  Law  may  be  easily  deceived  if 
mm  presumptions  are  admitted  too  readily.  In  Church  v.  Smith  (Exch. 
Dec  1853),  the  question  was  whether  plaintiff  was  then  a  married 
Mman,  or  whether  by  reason  of  the  long  absence  of  her  husband,  his 
imih  might  not  be  legally  presumed,  and  that  she  was,  therefore,  a 
widow,  and  could  sue  in  her  own  right.  According  to  the  statement  of 
her  counsel,  she  was  married  to  a  man  who  had  deserted  her  fourteen 
Mn  ago,  and  she  had  heard  nothing  of  him  during  the  last  twelve  years. 
ib  end  was  put  to  the  case  by  the  appearance,  in  the  witness-box,  of  an 
Hpd  man  who  turned  out  to  be  the  missing  husband.  The  plaintiff, 
perefbre,  not  having  the  power  to  sue  in  her  own  right  as  a  widow,  was 
misuited,  the  Chief  Baron  observing  to  the  jury  that  he  should  have 
becied  them  to  presume  that  the  husband  was  dead,  if,  as  the«  counsel 
iifted,  it  had  been  proved  that  he  had  not  been  heard  of  for  twelve  years ; 
bil  after  his  appearance  in  Court,  he  could  not  ask  them  to  presume  a 
■an  to  be  dead  who  was  actually  living  before  their  eyes.  In  Beg.  v. 
triggi  (Nov.  1856),  a  woman  was  deserted  by  her  husband  four  months 
rflor  marriage,  and  he  had  been  absent  from  her  seven  years.  The  woman 
IMiried  again  in  her  maiden  name  ;  and  on  an  indictment  for  bigamy,  it 
wu  contended  in  her  favour  that  the  husband  had  been  absent  for  the 
fniod  above  mentioned,  and  the  prisoner  had  no  knowledge  of  his  exist- 
■ee.  She  was  convicted,  but  the  conviction  was  quashed  on  appeal.  In 
icise  before  Malins,  V.-C.  (Jan.  1869),  {Be  W,  Beasney),  the  person  whose 
ietth  was  in  question  was  last  seen  in  Aug.  1860.  He  was  then  suffering 
fom  pulmonary  disease,  and  was  much  emaciated.  He  announced  his 
iitention  to  go  to  New  York,  but  to  return  before  October.  He  was  never 
ifterwards  heard  of.  The  petitioner  was  entitled  to  the  principal  of  the 
kgacy  in  the  event  of  the  death  of  W.  Beasney  before  Nov.  7th,  1860, 
M  contended  that  he  must  be  presumed  to  have  died  before  that  day,  as, 
ihhough  in  needy  circumstances,  he  had  not  applied  for  the  dividends 
Bleu  due  to  him,  and  that  when  last  seen  he  was  in  a  precarious  condition 
tf  health.  On  the  other  side  it  was  asserted  that  the  onus  of  proof  was 
%.  the  petitioner,  and  no  proof  of  death  had  been  given.  The  Vice- 
chancellor  decided  in  favour  of  the  petitioner  that  Beasney  died  before 
fov.  7th,  1860,  chiefly  on  the  ground  that  he  had  punctually  applied  for 
nd  received  the  dividends  on  an  annuity  up  to  the  time  of  his  disappear- 
Hoe.  None  had  been  applied  for  since  that  time,  and  ten  years  had  elapsed. 
Great  injustice  would  be  done  unless  some  rule  were  adopted  regarding 
be  disposition  of  the  property  of  those  who  have  been  long  absent,  and 
ot  heard  of  for  many  years.  In  the  case  of  Davy  (Probate  Court,  1858), 
)  was  proved  that  the  testator  was  a  master-mariner.    He  made  his  will 
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on  Dec.  2nd,  1856,  and  sailed  for  Melbourne  from  Soathampion  in  Bee. 
of  that  year.  He  then  made  a  voyage  to  Calcutta,  where  he  arnyei 
in  Oct.  1857,  and  in  the  following  Dec  cleared  from  Calcutta  for  Port 
Louis  in  the  Mauritius.  His  vessel  never  arrived  at  her  d^tination,  ani 
nothing  had  been  heard  of  her  since  that  date.  The  correspondent  cl 
the  owners  of  the  vessel  at  the  Mauritius  had  from  time  to  time  repoiial 
her  non-arrival.  This  was  considered  sufficient  to  establish  a  presumptiol 
of  his  death,  although  not  more  than  two  years  had  elapsed  since  \m 
departure  from  England ;  and  probate  of  the  will  was  granted. 

In  Green  v.  Green  (Vice-Chanc.  Court,  July  1861),  a  question  mi 
raised  whether  a  person  who  had  not  been  heard  of  for  upwards  d 
eighteen  years  must  be  presumed  to  have  died.  The  testator  in  the  cuMi 
who  died  in  Aug.  1838,  by  his  will,  dated  in  April  1838,  gave  an  annuity  rf 
£30  to  his  son,  James  Green,  and  upon  the  death  of  sach  son,  the  testator 
gave  £750  to  the  children  of  Jas.  Green,  and  if  he  should  die  withoii 
leaving  children,  then  the  testator  gave  sach  sum  of  £750  to  the  brothei^ 
and  sisters  of  Jas.  Green  who  shoold  be  living  at  his  (Jas.  Green*s)  deatk 
In  Sept.  184X),  Jas.  Green  left  this  country  for  New  South  Wales,  aai 
he  had  not  been  heard  of  since  Feb.  1st,  1843,  when  he  wrote  a  lettar 
acknowledging  the  receipt  of  the  last  payment  of  the  annuity  of  £tti 
Edward  Green,  one  of  the  brothers  of  Jas.  Green,  died  on  Jan.  25th,  184C^ 
and  the  question  was,  whether  the  absent  Jas.  Green  must  be  presnmei 
to  have  died  before  or  after  his  brother  Ed.  Green.  On  the  foroMr 
presumption  Ed.  Green's  representatives  would  be  entitled  to  a  share  ol 
the  £750 ;  and  on  the  latter  presumption,  they  would  not  be  so  entitled^ 
The  bill  was  filed  by  one  of  the  children  of  the  testator,  who  was  im 
terested  in  the  presumption  that  Jas.  Green  had  died  after  liis  brotliBr 
Edward,  and  in  that  state  of  circumstances,  the  Vice-Chanc  ruled  tM 
the  baixlen  lay  on  the  plaintiff  to  show  that  James  was  alive  at  the  detA 
of  his  brother  Edward.  As  above  stated,  there  was  nothing  to  show  thai  f 
Jas.  Green  had  been  heard  of  since  Feb.  1st,  1843.  A  decree  was  made 
to  the  effect  that  Jas.  Green  must  be  presumed  to  have  died  befoct  ^ 
Ed.  Green,  and  that  the  fund  should  be  distributed  upon  that  presumptioii 

A  remarkable  case  was  tried  in  the  Court  of  Exchequer,  in  Feb.  186S 
(Htoms  and  Drew  v.   The  Bail,  Pass.  Lisur,   Comp.)^  which  involved  •  , 
question  of  the  presumption  of  death  from  circumstantial  evidence;  M 
in  which  it  was  suggested  that  a  fraud   had  been  perpetrated  by  iha 
parties  concerned.     The  action  was  to  recover  fi*om  defendants  the  sim 
of  £250,  on  a  policy  of  insurance  on  the  life  of  one  jP.  D.  Hwtm.    Tkl 
alleged  deceased,  Hioms,  was  a  single  man,  est.  2G.     He  insured  his  lib 
against  accident,  for  the  above-mentioned  sum,  on  Sept  6th,  1856;  vui 
on  Sept.  13th  he  went  to  Brigliton  by  an  evening  train,  taking  a  retoiB 
ticket.     Ho  spent  the  14th  and  15th  with  his  friends,  and  on  the  monuaf 
of  the  latter  day  he  had  a  bath  in  the  sea ;  in  the  evening  he  pariei 
from  his  friends,  at  about  seven  o*clock,  to  go  to  his  lodgings  befoif 
returning  to  London,  expressing  his  intention  of   taking  a  second  hA 
before  doing  so.      He  was  seen  to  go  towards  the  sea,  and  from  thai 
time  up  to  the  date  of  the  action  he  had  not  been  seen  alive.     On  tbi 
day  that  he  was  missing,  a  person  discovered  a  suit  of  clothes  lying  o> 
the  top  of  the  steps  of  a  bathing-machine,  but  no  trace  of  the  owoec 
of  them  could  be  discovered.     The  police  took  possession  of  the  dotheSi 
and  upon  searching  the  pockets  a  purse,  containing  a  return-ticket,  wai 
found,  and  they  were  identified  as  belonging  to  Hiorns.     Advertisements 
were  issued,  and  every  inquiry  made  to  discover  the  missing  man,  but 
without  avail.     On  Oct.  30th,  forty-five  days  after  the  disappearance  d 
Hioms  from  Brighton,  the  naked  body  of  a  man  was  washed  ap  9A 
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17aIton-on-the-Naze,  on  the  Essex  coast,  aboat  150  or  160  miles  from 
Brighton.  The  body,  according  to  the  opinion  of  some  medical  men,  had 
been  in  the  water  some  six  or  seven  weeks,  and  it  was,  of  course,  very 
noch  decomposed,  all  traces  of  the  features  being  destroyed.  An  inqnest 
iras  held,  at  which  the  plaintiff,  G.  B.  Hioms,  attended,  giving  evidence 
kkfti  the  remains  were,  to  the  best  of  his  belief,  those  of  his  brother.  In 
oonseqoence  of  the  complete  dest motion  of  the  features,  according  to  the 
nedical  evidence,  there  was  nothing  whatever  on  which  to  base  a  proof  of 
identity,  and  the  jary  found  that  it  was  the  body  of  a  person  unknown. 
The  defence  to  the  action  was :  that  the  assured  was  still  living  and  within 
ntch  of  his  friends,  awaiting  the  receipt  of  the  money  from  the  Office. 
b  seems  that  the  alleged  deceased  had  been  a  bankrupt  in  1855 ;  and  in 
Bcpt.  1856,  he  effected  several  policies  of  insurance  in  different  Offices, 
isd  made  his  will,  directing  that  the  policies  after  bis  death  should  be 
realized  and  the  money  appropriated  to  the  payment  of  his  debts.  The 
jny  could  not  agree,  and  were- discharged  without  a  verdict.  As  in  this 
BMe  the  body  of  Hioms  was  not  found,  there  was  no  direct  proof  of  death. 
Ike  di8covery»of  the  clothes  was  only  a  circumstance  from  which  a  pre- 
Mmption  might  be  raised  either  way.  Considering  that  the  man's  life 
bd  been  insured  in  this  and  other  Offices  for  only  one  week,  at  the  time 
d  this  mysterious  disappearance,  there  was  strong  reason  for  suspicion. 

In  1878  a  similar  case  occurred  at  Barmouth,  North  Wales.  A  gentle- 
Ban  left  his  hotel  before  breakfast  ostensibly  for  the  purpose  of  bathing. 
Ebwas  missed;  and  his  clothes,  with  his  watch  and  some  money,  were 
bcovered  on  the  shore ;  bnt  the  body  was  not  discovered.  On  the 
iferength  of  these  facts,  an  insurance  on  the  life  of  the  missing  gentleman 
■ts  paid.  Some  months  subsequently  he  was  challenged  by  a  &iend  who 
■et  him  in  South  America.  He  had  been  in  pecuniary  difficulties;  had 
llMonded ;  and  to  avert  suspicion  left  his  clothes  and  other  personal 
Acts  on  the  shore,  having  taken  out  with  him  an  extra  suit  of  clothes. 

In  Sept.  1866,  a  merchant  of  Bordeaux,  named  Vital  Douat,  who  had 
become  bankrupt,  endeavoured,  in  collusion  with  his  wife,  to  defraud  an 
hsarance  Company  of  Paris.  Shortly  before  his  bankruptcy  he  insured 
ha  life  for  100,000  francs.  He  was  subsequently  declared  a  fraudulent 
bnkmpt,  when  he  suddenly  disappeared,  and  about  a  month  afterwards 
Hi  wife  presented  to  the  Ofi&ce  a  certificate  purporting  to  be  a  copy  of  the 
Ngister  of  the  death  and  burial  of  her  husband  in  England,  and  claimed 
fce  amount  for  which  his  life  had  been  insured.  A  full  investigation  in 
iie  country  led  to  the  discovery  that  the  man  had  passed  under  various 
toes ;  had  purchased  a  coffin  ;  procured  a  certificate  from  a  Regi'strar  of 
iWhs,  recording  his  own  death  in  a  circumstantial  manner ;  and  had 
Mowed  to  the  grave  in  a  churchyard  in  Essex,  the  coffin  which  was  sup- 
lied  to  contain  the  body  of  himself,  the  missing  bankrupt.  The  coffin 
[!•  exhumed.  It  contained  only  a  mass  of  lead,  evidently  placed  there  to 
iv©  it  weight.  The  man  fled  the  country,  but  was  subsequently  captured 
»  Antwerp  and  delivered  to  the  French  authorities.  The  possibility  of 
kh  a  case  as  this  occurring,  shows  that  our  system  of  registration  of 
^aths  is  sometimes  fallacious.  It  is  known  that  a  wrong  cause  of  death 
aj  be  assigned  by  an  ignorant  or  interested  person,  but  this  and  some 
her  cases  prove  that  a  living  person  may  register  himself  as  dead,  and  a 
aodalent  use  be  made  of  the  certificate  thus  procured. 

It  is  obvious  that  such  cases  can  be  elucidated  by  medical  evidence  only 
lien  it  is  proved  that  the  missing  party  was  labouring  under  some  serious 
lease,  likely  to  prove  fatal,  for  which  he  may  have  received  medical 
vice ;  an  opinion  might  then  be  required  as  to  the  degree  to  which  the 
leaae  had  advanced|  and  the  probability  of  its  causing  death  within  a 
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certain  period.     No  general  rules  can  be  laid  down  ;  every  caae  mnsi  reit 
npon  the  circumstances  which  accompany  it. 

A  presumption  of  death  may  arise  in  a  question  of  life  assurance,  M 
when,  for  instance,  the  amount  of  a  policy  is  made  payable  on  the  deatb  of 
a  person.  He  may  have  sailed  in  a  ship  which  has  not  been  heard  of  lor 
many  years ;  and  from  circnmstances  it  may  appear  to  have  been  ot» 
taken  by  a  storm  in  which  other  ships  were  lost.  In  such  xaises,  pajmad 
is  commonly  made  under  a  deed  of  indemnity.  If  the  case  be  disputed,  ^ 
presumption  of  death  is  left  as  a  question  for  the  jury.  A  verdict  im 
returned  for  the  plaintiffs  in  an  action  to  recover  a  sum  insured  on  tb 
life  of  a  Mr.  Macleane,  the  evidence  being  that  about  Nov.  28th,  1777,  <ib 
insured  sailed  from  the  Cape  in  a  small  sloop,  and  was  never  heard  d 
afterwards.  Several  vessels  of  a  stronger  build  sailed  at  the  same  tioM^ 
and  they  encountered  a  violent  storm  in  Jan.  1778,  in  which  it  was  SDupoiBl 
the  sloop  was  lost.  It  is  clear  that  unless  a  presumption  of  deatn  wot 
allowed  in  sach  cases,  injastice  would  be  done  to  the  representatives  d 
persons  who  had  insured  their  lives. 

Priority  of  death.  Presumption  of  survivorship. — Let  ufrnow  take  iki 
case  that  several  persons  have  perished  together  from  some  common  caue; 
it  may  be  material  to  determine  which  probably  survived  the  other,  naoi 
property  may  be  claimed  by  different  heirs  through  the  several  deoeaiei 
persons.  According  to  the  civil  law,  when  the  parties  who  perished  to- 
gether were  parent  and  child,  the  latter,  if  under  the  age  of  puberty,  nu 
presumed  to  have  died  first,  but  if  above  this  age,  the  rule  was  revenei 
in  the  case  of  husband  and  wife,  the  presumption  was  in  favour  of  Al 
survivorship  of  the  husband.  These  presumptions  were  based  on  iki 
assumption  that  the  party  deemed  to  have  survived  was,  by  his  supeiior 
strength  and  vigour,  likely  to  have  struggled  longest  against  the  oommoa 
death.  The  law  of  France  is  in  some  measure  based  upon  these  pn» 
visions ;  but  in  England  there  is  no  absolute  rule  on  the  subject  Tli 
question, — Which  of  two  parties  survived  the  other, — is  left  to  be  deter* 
mined  by  a  jury  or  judge,  according  to  the  facts  proved;  such  as  At 
comparative  age,  strength,  and  danger  to  which  they  were  respectinlf 
exposed,  and  any  other  circumstances  capable  of  proof  which  are  calcnlaiel 
to  throw  light  upon  the  case.  It  has,  however,  happened  on  serenl 
occasions,  that  there  have  been  no  such  indicia,  and  the  case  hss  ditt 
generally  terminated  by  a  compromise  of  the  suit.  There  is  a  well-kno^l 
instance  which  is  referred  to  by  most  medico-legal  writers,  that  of  GtMod 
Sianurix,  in  which  the  General,  with  his  second  wife  and  a  daughter  lyl 
former  marriage,  sailed  in  a  vessel  from  Dublin  to  England.  The  uBf' 
with  all  on  board  was  lost  at  sea,  and  no  account  of  the  manner  of  kv 
perishing  was  ever  received.  Several  suits  arose  out  of  this  acddat 
The  maternal  uncle  of  the  daughter  claimed  the  effects  of  the  Genea^ 
under  the  principles  of  the  civil  law.  This  case  was  not  decided :  the  9m 
was  compromised  on  the  recommendation  of  Lord  Mansfield,  who  said  kl 
knew  of  no  legal  principle  on  which  he  could  decide  it.  In  another  CM^ 
Sir  W.  Wynne  said,  that  in  his  judgment,  the  most  rational  presnmptMi 
was  that  all  had  died  together ;  and  that,  therefore,  none  could  tranflw 
rights  to  another.  In  a  third,  where  husband  and  wife  were  drowned,  anii 
claim  was  made  by  the  wife's  relations.  Sir  J.  Nicholl  said  he  assumed  W 
husband  and  wife  perished  at  the  same  moment ;  and  he  therefore  grant*^ 
administration  to  the  representative  of  the  husband,  as  the  person  in  wbo» 
the  property  really  vested  at  the  time  of  the  decease  of  both.  He,  howeffft 
expressly  observed  that  in  giving  this  judgment,,  he  was  not  deciding  tW 
the  husband  actually  survived  the  wife. 

In  a  more  i*ecent  case,  the  property  was  vested  in  a  wife,  and  sli^e  vA 
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ler  hasband  were  drowned  together  without  any  of  the  circnmstances 
"being  known.     A  claim  was  made  bj  the  hnsband*s  heirs,  on  the  presump- 
tion that  he   was  the    survivor.      Sir  H.  Jenner  decided   according  to 
the  principle  that  where  a  party  dies  possessed  of  property,  the  right  to 
thit  property  passes  to  his  next  of  kin,  unless  it  be  shown  to  have  passed 
to  another  by  survivorship.     Here  the  next  of  kin  of  the  husbaud  claimed 
the  property  which  was  vested  in  the  wife ;  that  claim  must  therefore  be 
Bade  out :  it  must  be  shown  by  him  that  the  husband  survived.     In  the 
abeence  of  evidence,  the  parties  must  be  presumed  to  have  died  at  the 
nme  time,  and  the  property  therefore  would  remain  where  it  was  vested, 
mless  there  was  evidence  to  show  that  it  had  been  devested  by  survivor- 
Aip.    (See  also  case  of  Eivoire^  p.  179.) 

Some  years  ago  the  following  question  was.  referred  for  a  medical 

opinion : — whether  it  was  likely,  in  the  drowning  of  persons  of  different 

ages  and  sexes,  in  a  confined  apartment  (the  cabin  of  a  vessel),  that  one 

aboald  have  survived  the  other.     An  officer  in  the  army  died  in  1819, 

leaving  a  wife  and  two  daughters,  bequeathing  property  among  them. 

h  1823,  the  vndow  married  again,  and  by  this  second  marriage  she  had 

aeveral  children :  one  of  these,  a  son,  survived.  One  of  the  daughters  by  the 

int  marriage,  Margaret,  died  in  1825,  before  majority,  intestate,  and  leaving 

only  as  next  of  kin,  her  sister  Johanna  and  her  mother.    In  1834,  the 

tt^er,  her  daughter  Johanna,  and  her  son,  the  last  surviving  child  of  the 

carriage  between  her  and  her  second  husband,  were  drowned  on  the  coast  of 

Xorfolk,  in  the  cabin  of  a  sailing-packet,  while  on  their  way  to  Scotland. 

Hie  vessel  filled  with  water  from  the  skylights  of  the  cabin  during  a  storm. 

A  few  minutes  before  the  catastrophe,  all  in  the  cabin  were  seen  and  spoken 

to^  but  not  one  of  them  was  heard  to  speak  or  was  seen  alive  after  the  cabin 

had  become  filled  with  water,  which  was  said  to  have  happened  instan- 

tttieoosly.     The  deaths  of  the  mother,  daughter,  and  son  were  supposed  to 

have  taken  place  at  one  and  the  same  instant  of  time ;  at  least  it  could  not 

he  proved  by  the  direct  testimony  of  any  person  that  he  saw  any  one  of 

the  three  alive,  or  that  he  heard  the  cry  or  speech  of  any  one  of  these 

three,  after  the  death  of  the  other  or  either  of  them.     It  may  be  mentioned 

ftat  the  mother  was  corpulent,  and,  by  the  ill-treatment  of  her  husband,  a 

lioken-hearted  woman,  about  forty-two  years  of  age ;  the  daughter  was 

t  stout  healthy  girl  of  about  twenty,  and  the  son  about  six  years  of  age. 

Aysical  and  constitutional  strength  were  thus  decidedly  in  favour  of  the 

•irvivorship  of  the  daughter  Johanna,  who  was  in  right  of  considerable 

finds  at  the  time  of  her  death,  and  she  died  intestate.     A  claim  was  made 

fcr  her  property  by  her  nearest  blood  relation,  her  paternal  uncle-german. 

Ber  mother's  second  husband  being  still  alive,  claimed  the  property,  as  the 

tBpresentative   of   his    wife,  or  his    son,    presuming  that  Johanna   died 

helore  them,  and  that  her  property  became  vested  in  them.    The  opinion 

>l  Dr.  Lnshington,  as  counsel,  being  requested  on  this  case,  he  stated  that 

It  to  the  question  of  survivorship,  the  presumption  of  law,  in  the  absence 

of  evidence  to  the  contrary,  was  that  the  mother,  daughter,  and  son  all 

lied  at  the  same  moment.     The  consequence  would  be,  that  none  of  the 

parties  could  transmit  to  the  other.     The  paternal  uncle  would  therefore 

be  entitled  to  Johanna's  property,  on  the  principle  already  applied  in  so 

fHany  cases,  that  the  property  being  vested  in  her,  those  who  desire  to  take 

It  cm  a  presumption,  must  produce  evidence  to  show  that  she  died  before 

4iOBe  persons  through  whom  they  set  up  a  claim. 

In  this  case  there  was  not  the  least  ground,  medically  speaking,  for 
iBSuming  that  one  of  these  persons  survived  the  other.  There  was  no 
hridence  as  to  whether  they  were  in  different  parts  of  the  cabin,  or  whether 
he  water  reached  one  before  the  other ;  and  in  the  absence  of  all  facts  of 
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this  kind,  it  would  be  an  arbitrary  assumption  to  assign  snTYiyoTsliip  i 
one. 

It  has  been  snpposed  that  when  males  and  females,  and  the  jotrng  u 
aged,  are  placed  in  exactly  similar  circumstances  with  reg^ard  to  impendin 
danger,  that  a  male  or  adult  wonld  survive ;  but  on  what  principle  a 
such  an  inference  be  drawn,  when  many  inappreciable  circumstances  mi 
have  really  led  to  the  prior  death  of  the  male  adult  ?  A  case  which  w 
decided  in  America  some  years  since  is  calculated  to  show  that  a  fixi 
arbitrary  principle,  like  that  of  the  Roman  law,  with  regard  to  the  deft 
of  husband  and  wife,  must  operate  unjustly. 

There  is  no  doubt  that  the  rules  which  influence  English  Courts  < 
these  occasions  are  based  on  equitable  principles.  A  right  to  property  on 
acquired  is  not  permitted  to  be  taken  away  upon  a  mere  presumption ;  tl 
right  may  be  averted  by  the  production  of  satisfactory  evidence,  medical 
general,  but  until  this  is  brought  forward,  the  property  is  considered  to' 
vested  in  the  holder  and  his  heirs.  Presumptions  founded  on  age,  se 
or  the  relative  strength  of  persons  are  rather  to  be  regarded  as  assumptio 
inadmissible,  except  when  most  strongly  supported  by  direct  evidence. 

Under  these  circumstances  it  is  scarcely  necessary  to  refer  to  the  ml 
which  have  been  laid  down  by  some  medico-legal  writers,  in  reference 
the  priority  of  death  among  persons  who  perish  by  a  common  cause, 
by  fire,  starvation,  suffocation,  drowning,  cold,  or  collisions  on  railwaj 
Devergie  asserts  that  a  female  will  survive  a  male  adult  when  both  a 
equally  exposed  to  suffocation  from  carbonic  acid ;  but  no  sufficient  naml 
of  cases  have  been  observed  to  allow  a  fair  medical  inference  on  tl 
point  to  be  drawn ;  and  very  strong  evidence  would  be  required  by  i 
English  jadge  to  satisfy  him  that  such  an  opinion  was  universally  correi 
As  little  can  it  be  presumed  that  the  young  perish  from  suffocation  befo 
the  old.  These  events  are  commonly  treated  as  involving  circumstanc 
which  are  from  their  nature  unascertainable  ;  and  they  are  therefore  da 
with  according  to  fixed  legal,  and  not  according  to  variable  medical  ml 
There  are  probably  no  two  cases  of  death  from  a  common  cause,  in  whi 
all  the  circumstances  will  be  alike ;  hence  any  general  medical  rule  i 
assigning  survivorship  to  one  in  preference  to  another,  is  inapplicable. 

The  case  of  Underwood  v.  Wing  (Rolls  Court,  July,  1854),  invol? 
a  singular  question  of  survivorship.  The  opinions  of  Sir  J.  Paget,  Brintc 
and  the  author,  were  requested  on  one  of  the  questions  at  issue  in  this  Cft 
namely,  whether,  under  an  apparently  simultaneous  death  from  drowni 
as  a  result  of  shipwreck,  the  husband  survived  the  wife  or  the  wife  t 
husband  for  even  the  shortest  conceivable  period  of  time.  The  following 
an  outline  of  the  facts : — 

Mr.  Underwood,  sBt.  43,  and  his  wife  est.  40,  had  a  daughter  aged  1 
and  two  sons  of  the  respective  ages  of  15  and  13.  The  husband  ai 
wife  were  entitled  to  some  property,  and  being  about  to  go  to  Ax 
tralia,  with  their  children,  they  respectively  made  their  wills,  the  o 
giving  to  the  other  absolutely,  the  whole  of  their  respective  properties,  ai 
by  each  such  will,  they  declared,  that  if  the  one  to  whom  the  same  w 
given  should  die  in  the  lifetime  of  the  donor^  the  property  should  go  and 
divided  among  their  three  children  on  their  attaining  majority ;  and  tb 
in  case  all  their  said  children  died  under  21,  they  then  directed  that  th( 
property  should  go  to  their  mutual  friend,  Mr.  Wing,  the  defendai 
Underwood  was  a  tall,  powerful  man  with  a  full  and  broad  chest,  of  i 
height  of  six  feet  and  one  inch  ;  he  weighed  about  twelve  stone.  His  wi 
was  a  little  woman  of  rather  delicate  habit,  not  exceeding  five  feet  t\ 
inches  in  height,  and  weighing  between  eight  and  nine  stone.  The 
together  with  their  three  children,  sailed  from  London  on  Oct.  13th|  18S 


PBIOBITT  OF  DEATH.     SURVIVOBSHIP.  173 

hj  the  ship  '  Dalhoosie/  and  were  wrecked  off  Beacbj  Head.      Ev^ery 

person  on  board,  with  the  exception  of  one  seaman  named  Bead,  perished. 

Head  stated  that  the  ship  fonndered  early  on  the  morning  of  Oct.  19th, 

and  went  over  on  her  beam- ends,  and  so  floated  for  about  twenty  minutes, 

and  then  went  down.     Shortly  after  she   so  went  over,  Underwood,  his 

wife,  and  their  two  boys  were   pulled  out  of  the   cabin   window  on   to 

the  side  of  the   ship.  Underwood  having  nothing  on   but  his  coat  and 

troQsers,   his  wife  and  the   two   boys  being  in   their  night-clothes.     In 

the  excitement  of  the  moment,  Underwood  clasped  his  wife  in  his  arms, 

and  the    boys  clung  to   their  mother :    while  in   that  position  a  heavy 

wave  swept   the   four  from  the  side   of    the  ship  into  the  sea,  and  as 

the  sailor  says,  he  never  saw  them  afterwards,  so  he  presumes  they  all 

went  down  together.      The  daughter  was  seen  alive  on  the  deck  shortly 

afterwards,  and  she  was  lashed  hy  him  to  a  spar  and  set  adrift  on  the 

sea.    It  further  appeared  from  the  evidence  of   Read,  the  only  witness 

of  the  facts,  that  he  saw  the  daughter  alive  in  the  sea,  after  the  spar  of 

timber  had  been  cast  adrift,  and  long  after  the  father,  mother,  and  sons 

had  been  swept  overboard.     Upon  the  question  of  survivorship,  as  to  Mr. 

or  Mrs.  Underwood  or  of  the  two  sons,  a  great  body  of  evidence  was 

addaced.     Wooton  and  Hancock  were  examined,  and  they  deposed  that 

in.  their  opinion  the  deaths  of  all  the  four,  t.e.  the  father  and  mother  and 

^^vo  sons,  had  been  simtdtaneous.     Other  surgeons  had  been  examined, 

^vrho  gave  it  as  their  opinion  that  Underwood,  who  was  a  strong  man,  and 

It  good  swimmer,  must  have  survived  his  wife  and  children  in  the  waves, 

iknd  that  a  man  accustomed  to  swim  would  have  it  in  his  power  to  preserve 

kig  breath  longer  than  a  woman  or  boys  so  young  as  his  two  sons.     Others 

tlionght  that  whilst  the  woman  and  her  sons  died  of  asphyxia,  the  man, 

kcing  strong  and  muscular,  might  have  died  before  them  from  an  attack 

of  apoplexy. 

The  Master  of  the  Rolls  held  that  the  weight  of  evidence  as  to  Mr.  and 
ifa.  Underwood  and  the  sons,  was  that  they  had  been  swept  off  the  wreck 
^one  and  the  same  moment,  and  had  perished  simultaneously.     The  evi- 
nce of  Read,  who  conducted  himself  with  great  courage  and  humanity 
^pon  the  occasion,  appeared  to  be  worthy  of  credence,  and  he  decided  that 
•*  respected  these  four  individuals,  there   was   no   survivorship.      With 
I'cspect  to  the  daughter  Catherine  it  was  established,  beyond  a  doubt,  as  he 
thought,  that  she  had  been  seen  alive  after  her  parents  and  brothers  had 
peridbed  in  the  raging  sea.     Then  in  her  instance  there  was  no  doubt  she 
lorvived  them,  and  the  result  must  be  that  the  property  could  not  vest  in 
^e  defendant,  but  in  the  plaintiff,  who  was  the  next  of  kin  of  Catherine 
Ilnderwood.      The  event  upon  which  the  defendant  was  to  take  never 
i^e,  and  the  claim  of  the  plaintiff,  as  next  of  kin,  was  fully  established. 

The  case  was  carried  by  appeal  to  the  Lord  Chancellor's  Court.  The 
point  referred  for  our  consideration,  was  not  whether  the  daughter  sur- 
vived the  parents  (as  all  the  children  died  under  the  age  of  21),  but  whether, 
^pon  ordinary  physiological  principles,  the  husband  mupt  not  have  survived 
^e  wife,  or  the  wife  the  husband,  and  in  either  case  the  defendant  would 
^▼e  a  well-founded  claim  to  the  property.  The  plaintiff,  Underwood,  a 
^*dy,  and  next  of  kin  of  the  husband,  claimed  the  property  on  the  ground 
^ftt  neither  survived  the  other,  and  that  both  must  have  died  together. 

The  joint  opinion  was  to  the  effect  that  the  great  strength  of  the  husband, 
^h  the  knowledge  that  he  was  a  good  swimmer,  would  jnstify  a  medical 
Terence  that  he  might  probably  have  survived  his  wife,  although  only  for 
*  Aort  period.  Further,  we  were  of  opinion  that,  considering  the  nature 
oMeath  by  asphyxia,  even  if  husband  and  wife  were  submerged  at  the 
ttme  instant  of  time,  there  was  no  proof  that  they  had  really  died  at  the 
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same  instant.  Taking  death  to  consist  in  the  entire  and  permanent  stop- 
page of  the  action  of  the  heart,  it  conld  not  be  inferred  of  these  two 
persons,  differing  as  they  did  in  age,  sex,  and  strength,  that  the  heart  it 
each  ceased  to  pulsate  at  the  same  fractional  part  of  a  second  of  tima 
Unless  this  physiological  improbability,  if  not  impossibility,  were  admitted, 
then  it  followed  either  that  the  husband  survired  the  wife,  or  the  wife  tki 
husband,  and  in  either  case.  Wing,  the  defendant,  would  take  the  propef^ 
under  the  will  of  either.  The  case  was  heard  by  the  Lord  GhanceOoi 
(Gran worth),  and  two  of  the  Common  Law  Judges ;  and  in  Feb.  185^  te 
Lord  Chancellor  delivered  the  following  judgment : — 

The  Master  of  the  Bolls  held,  that  as  the  only  title  of  the  defcndail 
rested  upon  a  survivorship,  it  was  incumbent  upon  him  to  make  out  hii 
case.     No  such  case  had  been  made  out,  and  therefore  the  plaintiff,  ai 
representing  the  next  of  kin,  was  entitled  to  the  property.     His  Honovr 
was  also  reported  to  have  stated  it  to  be  his  opinion  that  the  evidence  bid 
the  legal  effect  of  proving  that  Mr.  and  Mrs.  Underwood  died  at  the  same 
time.     In  this  latter  opinion  the  judges  differed  from  the  Master  of  tho 
Rolls,  but  agreed  with  him  on  the  main  point,  that  the  defendant  had 
failed  to  make  out  his  title.     His  Lordship  in  now  giving  judgment  stid, 
that  he  had  had  a  conversation  with  the  Master  of  the  Rolls  since  ths 
opinion  of  the  judges  had  been  given,  and  his  Honour  had  stated  that  be 
did  not  mean,  by  any  expressions  he  might  have  used,  to  declare  it  to  bo 
his  opinion  that  Mr.  and  Mrs.  Underwood  died  at  the  same  time.     All  thii 
he  meant  was,  that  in  the  absence  of  any  positive  evidence  on  the  pointy 
the  property  must  go  in  the  same  way  as  if  they  had  actually  expired  at 
the  same  moment.     Without  doubt  it   was  almost  impossible   that  two 
human  beings  could  die  at  the  same  moment.     Time,  like  space,  was  difi* 
sible  into  infinitesimal  parts,  and  one  of   them  might  be  considered  ai 
having  died  a  millionth  part  of  a  second  before  the  other.     The  real  point 
in  the  case,  however,  was  that  it  was  not  known,  and  could  not  be  asco^ 
tained,  which  of  the  two,  the  husband  or  the  wife,  was  the  survivor.    The 
first  and  simple  view  of  the  case  was,  that  a  lady  disposed  of  her  proper^ 
by  will  to  a  particular  pei*son  in  the  event  of  her  husband  dying  in  hff 
lifetime.     Now,  in  the  absence  of  any  proof  that  the  contingency  npoi 
which  the  gift  depended  had  taken  place,  the  property  must  be  considond 
as  undisposed  of,  and  the  appeal  would,  as  a  matter  of  conrse,  have  beea 
dismissed.     An  ingenious  argument  had,  however,  been  made  use  of  for 
the  defendant,  to  the  effect  that,  as  there  was  a  manifest  intention  in  ths 
will  of  Mrs.  Underwood  to  dispose  of  her  property  in  the  event  of  hof 
surviving  her  husband,  the  onus  of  proving  that  she  did  not  survive  bis 
lay  upon  the  parties  disputing  the  disposition,  and  a  great  number  of  castf 
had  been  cited  in  support  of  this  view.     His  Lordship  then  analyzed  tbi 
cases,  and  stated  it  to  be  his  opinion  that  they  did  not  affect  the  present 
case,  and  he  therefore  came  to  the  conclusion   tbat  the  decision  of  the 
Master  of  the  Rolls  was  correct.     The  appeal  must  be  dismissed,  but,  under 
the  peculiar  circumstances  of  the  case,  without  costs.     Litigation  did  not 
stop  here.     The  case  was  carried  by  appeal  to  the  House  of  Lords,  and  in 
February  1860,  six  years  after  the  commencement  of  the  suit,  a  final  jodg- 
ment  was  given  confirming  the  decree  of  the  Master  of  the  Rolls  and  of 
Lord  Cran worth,  the  then  Lord  Chancellor  (Campbell)   dissenting  from 
this  decision. 

The  remarks  made  by  Best,  although  published  some  years  before 
the  occurrence  of  this  singular  case,  embrace  the  whole  subject  by  antici- 
pation. He  says,  *  The  true  conclusion  seems  to  be,  that  the  law  of  England 
recognizes  no  artificial  presumption  in  cases  of  this  nature  ;  but  leaves  ibe 
real  or  supposed  superior  strength  of  the  parties  perishing  by  a  common 
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ity  to  its  nataral  weight,  as  a  circumstanoe  proper  to  be  taken  into 
leration  by  a  jury  or  judge  called  on  to  determine  the  qaestion  of 
rorship,  but  whidi  circumstance  standing  alone,  is  insufficient  to  shift 
orden  of  proof.  If,  therefore,  the  partj  who,  bj  laying  claim  to 
rty  on  the  ground  of  the  survivorship  of  one  individual  over  another, 
upon  himself  the  onus  of  proving  that  survivorship,  has  no  further 
ice  than  the  assumption  that,  from  age  or  sex,  one  party  struggled 
r  against  their  common  death  than  his  companion,  it  seems  that  no 
i  would  have  been  made  in  favour  of  the  claim.     But,  on  the  other 

it  is  not  quite  correct  to  say  that  the  law  presvmies  both  to  have 
Led  at  the  same  moment.  This  would  be  to  establish  an  artificial 
mption  against  manifest  probability,  although  the  practical  con- 
nce  is  in  many  cases  the  same ;  because  if  the  party  on  whom  the 
Ues,  cannot  show  affirmatively  which  died  first,  the  question  will 
sarily  be  treated  by  the  tribunal  as  a  thing  from  its  nature  nnascer- 
}le,  and  that  for  all  that  appears  to  the  contrary,  both  died  at  the 
moment.'     (Op.  cit.  p.  201.) 

I  reference  to  the  case  of  Underwood  v.  Wtng^  it  is  obvious  that  the 
ilty  was  created  by  the  legal  rule  which  threw  the  onus  of  proof  on 
aimant  under  the  two  wills.  The  case  for  the  next  of  kin,  who  was 
lentioned  in  the  will,  was  that  the  husband  and  wife  died  at  the  same 
it  of  time ;  but  this  was  a  physiological  impossibility ;  and  had  the 

of  this  been  thrown  upon  the  plaintiff  the  case  must  have  failed, 
ontention  of  the  defendant  was  that  the  testator  and  testatrix  could 
Skve  died  at  the  same  instant.  This  negative  proposition  could  not,  of 
B,  be  proved  by  direct  evidence;  it  became  simply  a  medical  inference: 
hen  the  l^w  declares  that  in  the  absence  of  evidence  the  property 
go  in  the  same  way  as  if  the  parties  had  actually  expired  at  the  same 
it,  i.e.  as  if  they  had  died  intestate,  this  is  deciding  such  questions  by 

which  is  as  arbitrary  in  its  operation  as  that  of  the  Code  Napoleon. 
derwood  v.  Wing  this  rule  of  law  practically  affirmed  that  an  event 
place  which  was  physiologically  impossible,  and  upon  that  event  the 
3f  husband  and  wife  were  set  aside,  and  the  property  was  handed  to 
hose  name  was  excluded  from  both  wills. 
]igh  Swinion  Ball,  with  his  wife  and  adopted  daughter,  was  lost  on 

the  steamer  *Pulaske,'  on  the  coast  of  America,  on  June  14th,  1838. 
is  will  Ball  bequeathed  his  property  to  his  wife,  and  a  claim  was 
by  her  heirs  on  the  ground  that  she  had  survived  her  husband.     It 

that  an  explosion  took  place  on  board  the  steamer  at  eleven  o'clock 
^ht,  and  that  husband  and  wife  were  at  the  time  in  different  parts  of 
essel,  and  thus  separated  from  each  other.  Mr.  Ball  was  not  seen 
bhe  explosion,  and,  although  he  perished  with  many  others,  the  precise 
kt  which  he  died  could  not  be  determined.  Mrs.  Ball  was  seen  after 
[plosion,  rushing  in  a  terrified  manner  about  the  deck,  calling  for  her 
.nd,  but  no  reply  was  made.  She  was  soon  afterwards  missed,  the 
made  deck  to  which  she  had  retreated,  having  been  submerged  with 
If  and  all  who  were  on  it.  Chanc.  Johnson,  before  whom  the  case 
irgued,  said  that  it  was  a  case  to  be  decided  by  testimony,  and  as 
;?ht  on  the  part  of  Mrs.  Ball  was  derivative,  the  burden  was  on  the 
iffs  to  prove  that  she  was  the  survivor.  The  evidence  regarding  the 
ppearanoe  of  Ball,  when,  had  he  been  living,  there  was  sufficient 
for  him  to  have  shown  himself  with  others  on  deck,  and  to  have 

an  effort  to  join  his  wife,  was  considered  by  the  Chancellor  to  be 
isive  of  his  death  at  the  time  that  the  wife  was  seen  and  recognized 
any  who  knew  her.  On  these  considerations  he  decided  in  favour 
9  plaintiffs,  that  the  wife  survived  the  husband^  and,  therefore,  she 
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Rncceeded  to  bis  estate.  On  appeal,  this  decision  was  confirmed.  {*  Amer. 
Jonm.  of  Med.  Sci.*  Julj  1845.)  This  case  is  peculiar  in  the  fact  that  die 
wife  alone  was  seen  living,  and  the  natare  of  the  accident  was  snch  as  to 
render  it  probable  that  the  hnsband  had  perished  in  the  explosion.  Thi  \ 
counsel  for  the  defendants  ingeniously  argued  that  as  the  death  of  ^  j 
wife  could  be  fixed,  while  that  of  the  husband  could  not  be  fixed,  it  vm  ^ 
fair  to  presume  that  she  died  first,  but  this  argument  &iled  to  satisf j  te  i 
Court.  The  plaintiffs  were  not  required  to  prove  when  the  hnsband  reaflf  ! 
died :  they  established  enough  to  render  it  probable  that  the  wife  VM 
the  survivor.  ; 

A  husband  and  wife  qnarrelled.  The  wife  was  a  passionate  woman;  iki  ^ 
suddenly  ran  across  a  lawn  from  the  room  in  which  they  were  sitting  (tiM  ' 
windows  being  open  to  the  ground),  and  threw  herself  into  a  deep  podL 
Her  hnsband  followed  immediately,  and  tried  to  save  her  from  drowning; 
He  either  rushed  or  fell  into  the  pond,  and  both  were  drowned.  Then 
was  some  evidence  that  the  wife  rose  to  the  surface  of  the  water  nfkv 
submersion,  while  the  hnsband,  it  was  stated,  sank  at  once  ;  but  it  wasaok 
made  clear  whether  this  reappearance  of  the  woman's  body  on  the  snifui 
took  place  lx?fore  or  after  the  submersion  of  her  husband.  There  mn 
therefore,  a  want  of  evidence  to  fix  the  priority  of  death  on  either.  Thi  I 
suit  was  compromised. 

The  following  cases,  one  of  which  was  tried  in  England  and  the  oiiier 
in  Scotland,   arose  out  of  the  fate  of  the  expedition  to  the  Polar  sei^ 
undertaken  by  Sir  J.  Franklin  in  the  year  1845.      The  first  is  that  d^ 
Ommaney  v.  iStiUvcell  (Rolls  Court,  Nov.  1856).      His  Honour,  in  giviaip'rl 


judgment,  said  that,  although  there  was  no  point  of  law  in  it,  it  was 
of  great  difficulty  to  decide  upon,  from  the  paucity  and,  singular  natnit  -] 
of  the  evidence  adduced.     The  sole  question  in  the  case  was  whether 
father  or  son,  i.e.  James  or  Ed.  Couch,  died  first.     James,  the  father,  difli 
in  Jan.   1850.     Of  this  there  was  no  dispute.     Edward,  the  son, 
as  mate  on  board  Sir  J.  Franklin's  ship  *  Erebus '  on  the  Arctic  Expeft 
tion  in  Aug.  1845.     The  fact  to  be  determined,  was  whether  he  was  alii»^j 
or  dead,  and,  if  dea<l,  whether  he  predeceased  his  father  or  not.     The  anif 
evidence  on  this  point  was  to  be  found  in  the  statement  of  Dr.  Rae  nwi 
the  probable  fate  of  Franklin   and  his  crew.     Rae   stated  that  he  3» 
covered  the  remains  of  a  number  of  persons,  supposed  to  be  part  of  tk 
133  persons  who  joined  in  Sir  J.  Franklin's  expedition,  and  in  1854  k. 
was  informed  by  some  Esquimaux  that  in  April  or  May  1850,  thcysawi 
party  of  about  thirty  white  men  dragging  a  boat  along,  their  ship  bcnf 
crushed  up  in  the  ice.     Of  these  men,  all  were  pulling  or  pushing  li^ 
the  boat  but  one,  who  appeared  to  be  their  leader,  and  was  supposrf 
by  Rae  to  be  Sir  J.  Franklin.     The  Esquimaux  further  added  that  tiny 
saw  the  white  men  kill  some  birds  which  never  visited  that  region  befoii 
the  month  of  May.     Now,  if  this  story  of  the  Esquimaux  could  be  rcW 
upon,  and  it  could  in  any  way  be  shown  that  Ed.   Couch   was  amoaf: 
those  persons  whose  remains  Rae  had  discovered,  there  would  be  soiil 
kind  of  evidence,  at  any  rate,  to  show  that  Ed.   Couch  being  alive  il 
May   1850,  survived   his   father,  Jas.   Couch,  who   died  in  Jan.  of  tW 
year.     But  there  was  nothing  to  show  that  Ed.  Couch  was  one  of  tli«« 
persons,  or  anything  whatever  that  could  satisfy  his  mind  that  Ed.  Conck 
was  among  these  then  survivors  of  Sir  J.  Franklin's  crew.    One  of  the  Clw 
Clerks  of  the  Court  had,  however,  decided  in  favour  of  the  son  hanBg 
survived  the  father,  and,  as  it  was  just  as  impossible  to  say  whether  !>• 
did  so  survive  or  not,  the  Court,  for  the  purpose  of   avoiding  furtk* 
litigation,  so  far  as  lay  in  its  power,  would  confirm  the  Chief  Ckrfi 
report.     Decree  accordingly. 
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The  second  case  came  before  the  Court  of  Session  in  Scotland  in  1857. 
le  question  at  issue,  was  whether  a  naval  officer  who  went  out  with  the 
«nklin  expedition  was  dead;  and,  if  so,  when  must  he  be  held  to  hare 
)d.  The  ItLte  Adam  Fairholme^  who  died  in  1853,  bequeathed  his  pro- 
rty  to  his  nephew,  J  as.  Walter  Fairholme,  lieutenant  in  the  Boyal  Navy, 
10  sailed  from  Northfleet,  on  board  the  *  Erebos,'  for  the  North  Seas,  in 
ij  1845,  and  had  not  since  been  heard  of.  George  Fairholme,  anotiier 
phew,  had  instituted  an  action  to  have  it  found,  under  the  destination  of 
ndicil,  that  he  was  entitled  to  the  whole  of  the  testator^s  personal  estate, 
lis  was  opposed  by  other  relatives,  whose  interests  depended  on  whether 

not  J  as.  Walter  survived  his  father.  Proof  hj  commission  was  taken 
th  the  view  of  legally  establishing  the  questions  raised  in  the  case,  and 
long  those  examined  were  Bae,  Sir  J.  Richardson,  Jas.  Hargreave,  chief 
sior  in  the  service  of  the  Hudson's  Bay  Company,  Capt.  Penny,  and 
iiers.    Rae  expressed  his  belief  that  those  persons  who  were  reported 

have  been  seen  in  the  spring  of  1850,  must  have  died  in  the  iff  ay  of 
It  year,  and  these  he  believed  to  have  been  the  last  survivors  of  Frank - 
i*s  party.  Hargreave  thought  that  some  of  the  party  might  have  snr- 
red  a  single  winter  after  they  had  been  seen  by  the  Esquimaux  in  1850, 
it  certainly  not  longer.  Richardson  said:  'That  if  any  of  the  party 
ached  the  country  where  they  were  said  to  have  been  seen  at  the  end 

the  winter  of  1849-50,  it  was  impossible  for  them  to  survive  a  single 
•r  with  any  means  they  could  have  at  their  disposal.'  Penney  re- 
tted :  '  I  do  not  think  that  any  of  the  party  could  have  survived  1852  ; 
cy  must  either  have  perished  from  hunger,  or  the  hostile  attacks  of  the 
ttives.'  The  Lord  Ordinary  reported  the  whole  circumstances  of  the 
m  to  the  Inner  House,  expressing  his  own  opinion  that  there  was  thus 
rong  presumptive  evidence  that  Fairholme  perished  together  with  his 
uanions  some  time  prior  to  the  end  of  1852,  and  consequently  thai  he 
wieceased  his  uncle,  the  testator,  who  died  in  May  1853.  He  thought 
it  under  these  circumstances,  the  pursuer,  George  Fairholme,  was  en- 
lied  to  a  decree  in  his  &vour,  but  qualified  by  this  condition,  that  before 
jfment.  He  should  grant  a  bond  with  sufficient  security  to  warrant  the 
fender  against  all  hazard  from  any  claim  to  the  money  decerned  for,  by 
But.  Fairholme  or  others  in  his  right. 

It  would  seem  from  an  old  case,  Broughion  v.  Ba/ndall  ('  Crbke's  Eliza- 
di,'  503),  that  provided  there  be  some  direct  evidence,  a  very  small  amount 
proof  is  required  for  survivorship.  A  father  and  son  were  seised  as  joint 
lants  and  to  the  heirs  of  the  son.  Both  father  and  son  were  hanged  at 
)  same  time,  in  one  cart ;  but  because  the  son,  as  deposed  to  by  some  of 
)  witnesses,  survived,  as  appeared  by  the  shaking  of  his  legs  and  probably 
ne  other  tokens,  the  wife  was  held  entitled  to  her  dower.  (Best,  op. 
.p.  194.) 

There  has  been  much  ingenious  discussion  as  to  the  survivorship  of 
e  mother  or  child,  when  both  die  during  delivery,  and  nothing  is  known 
ipecting  their  deaths.  So  far  as  we  are  aware  this  question  has  only 
cnrred  once  in  an  old  case,  quoted  by  Beck ;  and  then  some  local  German 
mrt  arbitrarily  decided  that  the  child  survived  the  mother,  basing  its 
cision,  aocordiDg  to  Valentin,  upon  the  grounds — 1.  that  the  mother 
IS  exhausted  by  the  labour,  and  2.  that  the  infant  would  not  have  died, 
ifcil  deprived  by  the  death  of  the  mother  of  its  nourishment.  Now  it  is 
dte  possible  that  the  child  might  have  died  soon  after  its  birth,  and  the 
other  have  survived :  at  any  rate  the  medical  reasons  for  this  view  are  just 
t  good  and  just  as  forcible  as  those  against  it,  and  the  only  equitable  mode 

dealing  with  such  cases,  when  a  legal  question  of  a  right  to  property  iR 
■pendent  on  the  decision,  is  to  treat  them  according  to  the  principles 
VOL.  1.  H 
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followed  in  contested  annriyonhip.  Those  who  wonld  benefit  bjr  the  pi«> 
somption  that  the  child  snirived  the  mother  should  be  required  to  tddboif 
satisfactorj  proofs. 

In  some  cases  of  presumed  surviTorship  medical  cTidenoe  maj  he  d 
seryice — as  were  two  persons  are  found  dead  from  wounds  affecting  £ffenit   ■ 
parts,  and  these  wounds  are  of  different  degrees  of  sereritj— or  where  tn 
are  found  dead  from  anj  cause,  and  the  body  of  the  one  is  cold  and  rigi^  , 
while  that  of  the  other  is  warm  and  pliant.     Here  we  have  medical  hda  ' 
which  maj  serve  to  g^de  the  CSourt,  and  enable  it  to  come  to  a  oomek 
decision.  ] 

In  Oreeiham  t.  MUnes  (Bolls  Court,  Nor.  1871)  a  question  arose  ii . 
reference  to  the  surriTorship  of  one  HenHg^  who  was  a  member  of  Leiek* : 
hardt's  exploring  party  in  Australia.     They  left  Sydney  for  the  interior  ii . 
Feb.  1848,  with  the  intention  of  traversing  the  continent,   and  have  ail^ 
since  been  heard  of.      The  testator  died  in  Feb.  1850,  having  bequeithel 
property  to  Hentig,  who  was  his  nephew.     The  heir-at-law  of  the  testilor  '■ 
claimed  the  property  on  the  gronnd  that  Hentig  died  before  the  testefai^  ^ 
who  did  not  die  until  two  years  after  Hentig  was  last  seen  and  known  ti  i 
be  aHve.    The  heir-at-law  of  Hentig  rested  his  claim  on  the  absence  of  WKf 
proof  of  death  at  any  time,  and  that  the  members  of  the  expedition,  in* 
eluding  Hentig,  might  have  survived  at  least  two  years  in  Central  Australia 
The  Master  of  the  Rolls  said  that  the  inference  he  must  draw  from  ifta. 
established  facts  was  that  Hentig  died  within  a  year  of  the  exploring  paH{ 
leaving  Sydney,  and  that  the  heir-at-law  of  the  testator  was  theteJB^ 
entitled  to  the  property. 

In  a  similar  case  (Lewises  Trusts^  Y.-C.  Malins,  Dec.  1870)  the  queetai 
was  whether  a  legatee  did  or  did  not  survive  a  testator  so  as  to  take  a  iOk 
of  4000L  bequeathed  to  him  under  the  will,  which  was  dated  in  the  jHf 
1858.    The  testator  died  on  Feb.  20,  1860.    The  legatee,  Thomas  Lm% 
went  to  Australia  in  the  year  1858,  and  the  last  that  was  heard  of  him  ml. 
by  a  letter  written  to  a  cousin  dated  Jan.  3,  1859.     Seven  yean  ha' 
elapsed,  he  was  presumed  to  be  dead,  but  the  question  was  whether 
survived  his  father.     The  Yice-Chancellor  said  that  the  law  in 
this  kind  presumed  the  continuance  of  life  until  the  expiration  of 
years,  when  the  contrary  presumption  of  death  arose.     The  case  of  Pi 
Tnui  had,  however,  displaced  that  rule,  and  had  laid  down  that  in  all 
it  was  incumbent  on  a  person  claiming  property  by  reason  of  a 
being  alive  at  any  particular  time,  to  establish  affirmatively  that  ftkct 
was  manifest,  therefore,  that  the  representatives  of  the  legatee,  in  oM 
to  claim  their  legacy,  must  show  that  the  legatee  survived  the  testator^ 
the  anus  prohandi  being,  according  to  the  case  cited,  thrown  upon  tketti 
They  had  not  discharged,  and  could  not  discharge,  that  anus ;  thersfei^ 
as  he  was  bound  by  the  case  in  the  Court  of  Appeal,  he  must  hold  ^ 
the  legacy  was  never  validly  g^ven,  and  that  the  residuary  legatee  iook 
the  fund  as  part  of  the  estate. 

In  Huelin  v.  Wilson^  before  Y.-C.  Malins,  July  1871,  the  questaon  wtf 
whether  the  deceased  Huelin  survived  his  housekeeper  or  not  He  \t^ 
made  a  bequest  in  favour  of  this  woman.  In  May  1870,  Huelin  and  Ini 
housekeeper  were  found  dead  in  a  house  at  Brompton.  They  had  ohviondlf 
been  murdered.  The  body  of  Huelin  was  founa  buried,  while  that  ol  tht 
woman  was  packed  in  a  box,  and  had  marks  about  it  of  more  recent  dee^ 
The  medical  and  circumstantial  evidence  left  no  doubt  that  the  mnrdtf 
of  the  woman  had  not  taken  place  until  after  the  death  of  Huehn,  tl* 
testator,  and  the  Yice-Chancellor  decided  accordingly  that  she  surnv*^ 
to  take  the  bequest.  In  April  1872,  a  case  came  before  the  Prohate  GosH 
which-  involved  the  question  of  survivorship  of  hosbaad  or  wife  (fie  /.  t» 
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Jifmei).  It  appeared  in  evidence  that  they  liad  died  on  the  same  day 
ttd  within  a  short  time  of  each  other,  but  there  was  some  evidence  that 
about  an  interval  of  two  honrs  elapsed  between  the  deaths  of  husband  and 
irifSe,  the  hnsbcmd  being  at  the  time  an  inmate  of  a  lunatic  asylum.  The 
administration  of  the  estate  was  claimed  by  the  relatives  of  both,  but  as 
ttere  was  proof  that  the  husband  had  really  survived,  although  but  a  short 
ime,  the  decision  was  made  in  favour  of  the  relatives  of  the  husband. 

In  a  case,  in  which  hasband  and  wife  were  found  dead,  both  severely 
wounded  and  the  bodies  burnt,  Ollivier  remarked  that  the  bums  on  the 
body  of  the  wife  had  the  characters  of  those  which  are  produced  during 
Ite^  while  those  on  the  body  of  the  huaband  were  exactly  like  bums  which 
Ut  caused  on  a  dead  body.  He  thence  inferred,  as  they  were  exposed  to 
Ihe  same  cause  of  burning,  that  the  wife  survived  the  husband ;  for  he 
■uidered  that  all  signs  of  vitality  must  have  ceased  in  him  before  the 
In  oonld  have  reached  his  body. 

In  1881  a  man  named  Bivoire,  and  his  wife,  both  of  the  ag^  of  85  years, 
■we  landing  on  the  bank  of  the  Rhone,  when  their  boat  was  swamped 
Igr  a  passing  steamer.  They  and  their  friends  were  simultaneously 
|wtlpitated  into  the  water.  The  woman  seized  another  man  of  the  party, 
Me  Maniette,  who,  however,  disengaged  himself  from  her  grasp,  seized 
lir  by  the  hair  of  the  head,  and  proceiBded  to  swim  to  the  bank  with  the 
tanaa  in  tow.  She  was  then  apparently  in  a  state  of  syncope.  At  this 
iMctnre  tiie  husband,  who  was  frantically  uttering  Cries,  seized  Maniette 
if  ihe  neck ;  the  result  being  that  the  two  Bivoires  sank  simultaneously, 
^  did  not  again  rise  to  the  surface.  The  body  of  the  husband  was  not 
^iHovered,  but  that  of  the  wife  was  found  in  situ  next  day.  The  counte- 
wafl  placid,  and  there  was  great  pallor  of  the  surface.     The  property 

flie  deceased  pair  was  so  disposed  by  vrill  that  the  blood  relatives  of  the 
ivor  acquired  the  whole.     The  respective  representatives  of  Rivoire 

his  wife  claimed  the  property;  hot  the  suit  in  the  end  was  compromised. 

Beanvaifl  energetically  contended  that,  taking  into  consideration  the 

of  the  woman,  which  would  favour  syncope — and  hence  a  slower  death 
the  water  than  from  asphyxia — the  fact  that  she  was  observed  to  be  to 
H  appearance  insensible  before  her  final  disappearance,  and  the  state  of 
■ir  body  after  death,  Madame  Rivoire  must  of  necessity  have  been  the 
l^fifoi.  He  strenuously  contended  also  that  M.  Rivoire  must  of  necessity 
lk>  have  perished  from  rapid  asphyxia.  Brouardel  more  cantioDsly 
bcHned  to  express  any  opinion,  in  the  absence  of  an  examination  of  the 
0^  of  the  husband,  as  to  which  of  the  two  was  the  survivor.  ('  Jour,  de 
bd.  de  Ftois,'  t.  ii.  pp.  91, 121.) 
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POISONINa. 


CHAPTBR  10. 

DVnNITION  07  THE  TERM  POISOIT — DEADLY  POISONS — ^MECHAKICAL  IE 
INFLUENCE  OF  HABIT  AND  IDIOSYNCRASY — CLASSIFICATION — 8PE 
RACTEBS  OF  IRRITANT,  CORROSIVE,  AND  NEUROTIC  POISONS. 

DefinUion. — A  Poison  is  oommonlj  defined  to  be  a  snbsianoe,  wk 
administered  or  taken  in  small  quantity^  is  capable  of  acting  del 
on  the  body  :  in  popular  language,  tlus  term  is  applied  only  to  i 
stances  which  destroy  life  in  small  doses.  This  popular  view  of  t 
of  a  poison  is  too  restricted  for  the  purposes  of  medical  jurispruc 
would  obviously  exclude  numerous  compounds,  the  poisonous  pro 
which  cannot  be  disputed — as,  for  example,  tiie  salts  of  copper, 
lead,  and  antimony ;  these,  generally  speaking,  act  as  poisons  o 
administered  in  large  doses.  Some  substances,  such  as  nitre, 
been  observed  to  have  a  noxious  action  except  when  taken  in  large 
while  arsenic  acts  as  a  poison  in  a  small  dose ;  but  in  a  medioo-lc 
whether  a  man  dies  from  the  effects  of  an  ounce  of  nitre,  or  two 
arsenic,  the  responsibility  of  the  person  who  criminally  admin 
substance,  is  the  same.  Each  may  be  regarded  as  a  poison,  diffei 
the  other  only  in  its  degree  of  activity,  and  in  its  mode  of  operat 
result  is  the  same ;  death  is  caused  by  the  substance  taken,  and  thi 
required  to  destroy  life,  even  if  it  could  be  always  accurately  de 
cannot  enable  us  to  distinguish  a  poisonous  from  a  non-poisonous  8 
If,  then,  a  medical  witness  be  asked,  *  What  is  a  poison  ? '  he  mui 
of  adopting  this  popular  definition,  or  of  confining  the  term  pc 
substance  which  is  capable  of  operating  as  such  in  a  small  doee 
once. 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a 
shall  be  entirely  free  from  objection.  Perhaps  the  most  comprehens 
can  be  suggested  is  this : — '  A  poison  is  a  substance  which,  when 
into  the  blood,  is  (by  a  direct  action — Ed. )^ capable  of  seriously 
health  or  of  destroying  life.'  There  are  various  channels  by  whic 
enter  the  blood  :  some  are  in  the  form  of  gases  or  vapours ;  thesi 
rapidly  through  the  lungs :  others  are  liquid  or  solid,  and  these  n 
the  blood  either  through  the  skin  or  through  a  wound  ;  but  more  c 
through  the  lining  membrane  of  the  stomach  or  bowels,  as  when 
taken  or  administered  in  the  ordinary  manner.  The  latter  cbi 
rise  to  medico-legal  investigations.  Some  substances  act  as  po 
any  one  of  these  channels :  thus  arsenic  is  a  poison  whether  it  ei 
blood  throngh  the  lungs,  the  skin,  or  the  stomach  and  bowels : 
poisons  as  those  of  the  viper,  of  rabies,  and  of  glanders,  appear  t 
affect  the  body  only  through  a  wound  in  the  skin.  When  introdi 
the  stomach,  these  animal  poisons  have  been  found  to  be  almost  i 
adopting  the  above  definition  of  a  poison  in  a  medical  sense,  it  is  ' 
remark  that  there  are  some  substances  which  are  regarded  as 
although  absorption  into  the  blood  does  not  appear  to  be  always  i 
to  their  action.  The  mineral  acids  and  alkalies  belong  to  this 
bodies.     They  are  coirosiye  poisons :  they  operate  injurionsly  bj 
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hb  deetmctioii  of  liyingf  parts ;  and  whether  applied  to  the  dkin,  the 
lUnnach^  or  (in  the  form,  of  vapoar)  to  the  air-cells  of  the  langs,  thej 
Itttroy  life  by  the  local  changes  to  which  they  give  rise,  and  the  inflam« 
aation  which  is  a  consequence  of  their  action. 

It  ifl  not  easy  to  define  the  boundary  between  a  medicine  and  a  poison.  It 
i  usually  considered  that  a  medicine  in  a  large  dose  is  a  poispn,  and  a 
poiton  in  a  small  dose  is  a  medicine ;  but  a  medicine  such  as  tartarated 
Ultimony  may  be  easily  oouYerted  into  a  poison,  by  giving  it  in  small 
[medicinal)  doses  at  short  intervals,  either  under  states  of  the  body  not 
idspted  to  receive  it,  or  in  cases  in  which  it  exerts  an  injuriously  depressing 
MtcL  Some  deaths  have  been  occasioned  by  this  wilf  al  misuse  of  antimony 
t  doses  which  might  be  described  as  medicinal,  although  in  the  cases 
irferred  to,  no  other  intention  could  have  existed,  in  the  secret  administra- 
of  this  sabstance,  than  that  of  destroying  life.  A  person  may  die 
from  a  large  dose  of  a  substance  given  at  once,  or  from  a  number  of 
maXL  doses  given  at  such  intervals  that  the  system  cannot  recover  from 
he  effects  of  one  before  another  is  administered.  This  remark  applies  to 
igKBi  number  of  medicines  which  are  not  commonly  included  in  a  list  of 


In  reference  to  the  medical  definition  of  a  poison,  it  is  necessary  to 
fcwive  that  the  law  does  not  r^^rd  the  manner  in  which  the  substance 
llministered  acts.  If  it  be  capable  of  destroying  life  or  of  injuring  health, 
k  ii  of  little  importance,  so  far  as  the  responsibility  of  a  prisoner  is  con- 
ined,  whether  its  action  on  the  body  is  of  a  mechanical  or  chemical 
Htue,  or  whether  it  operates  fatally  by  absorption  into  the  blood  or  not. 
ks  a  sabstance  which  simply  acts  mechanically  on  the  stomach  or  bowels 
p^f,  if  wilfully  administered  with  intent  to  injure,  involve  a  person  in  a. 
minal  charge,  as  much  as  if  he  had  administered  arsenic  or  any  of  the 
Mnaij  poisons.  It  is,  then,  necessary  that  we  should  consider  what  the 
bv  strictly  means  by  the  act  of  poisoning.  If  the  substance  criminally. 
rittmisterod  destroys  life,  whatever  may  be  its  nature  or  mode  of  operas 

fethe  accused  is  tried  on  a  charge  of  murder  or  manslaughter,  and  the 
of  a  medical  witness  consists  in  showing  that  the  substance  taken  was 
li  certain  cause  of  death.  If,  however,  death  be  not  the  consequence, 
Wa  the  accused  may  be  tried  for  the  attempt  to  murder  by  poison  (24  & 
( Vict.  c.  100,  s.  11).  The  words  of  this  statute  are  general,  and  embrace 
I  kinds  of  substances,  whether  they  are  popularly  or  professionally 
tarded  as  poisons  or  not.     Thus  it  is  laid  down  that— 

*  Whosoever  shall  administer,  or  cause  to  be  administered  to  or  taken  by 
f  person,  any  poison,  or  other  de$tructive  thing,  with  intent  to  commit 
ivoer,  shall  be  guilty  of  felony.' 

Whetber  the  administering  be  followed  by  any  bodily  injury  or  not,  the 
I  18  still  a  felonv,  provided  the  intent  has  been  to  commit  murder.  The 
«mpt  to  administer  or  the  attempt  to  cause  to  be  administered  to,  or  to 

taken  by  any  person,  any  poison  or  other  destructive  thing,  with  the  like 
lant,  although  no  bodily  injury  be  efPected,  is  also  a  felony  (s.  14).  If 
f  doubts  formerly  existed  whether  the  eoetemal  application  of  poisons, 
.  by  wounds  or  ulcerated  surfaces,  would  be  included  in  the  words 
iaiuiiistering  or  taking,'  they  are  now  entirely  removed  by  the  Criminal 
iW  Conaolidation  Act,  1861.     The  22nd  section  specially  applies  to  such 

ofiPenoe,  and  the  15th  section  provides  that  'Whosoever  shall,  by  any 
sftaa  other  than  those  specified  in  any  of  the  preceding  sections  of  this 
•i,  attempt  to  commit  murder,  shall  be  guilty  of  felony.'  Under  the  same 
St.  of  this  statute,  in  reference  to  attempted  poisoning,  some  ofFenees  are 
mpiised,  which  formerly  escaped  punishment:  '  Whosoever  shall  unlaw- 
lljr  apply  en:  adiaipistcr  to^  or  cause  to  be  taken  by,  or.  attempt  to  apply 
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or  adminifiier  to,  or  attempt  to  canse  to  be  administered  to  or  iaken  bj  any 
person,  any  chloroform,  laudanum,  or  other  stupefying  or  OYerpowermg 
drug,  matter,  or  thing,  with  intent,  in   any  of  such  cases,  therebj  to 
enable  himself  or  any  other  person  to  commit,  or  with  intent,  &e.,  to  tvisi 
any  other  person  in  committing  any  indictable  offence,  shall  be  gaiHj 
of  felony.'    A  medical  man  was  charged  with  '  attempting  to  came  to 
be  administered '  to  an   infant,  a  poisonous  dose  of  laudanum.    It  wai 
stated  by  a  woman  who  nursed  the  child  that  the  accused  delivered  to  bcr 
two  bottles  containing  a  brown  liquid,  labelled  'one  teaspoonful  ereiytiirae 
hours,'  and  directed  her  to  give  it  to  the  child.     None  was  given.    8000 
months  after  the  death  of  the  child  from  natural  causes,  this  charge  WM 
raised,  and  the  bottles,  still  full  of  liquid,  were  produced  as  evidence  agaimt 
the  accused.     On  analysis  the  prescribed  dose  contained  about  five  nmiin 
of  laudanum,  or  nearly  one  half-grain  of  opium — a  dose  likelv  to  pron 
fatal  to  an  infant  only  a  month  old.     Assuming  the  statement  01  the  warn 
who  made  the  charge  to  be  true,  the  only  inference  to  be  drawn  from  the 
prescription  of  such  a  dose  for  an  infant  by  a  medical  man,  would  be  tluii 
he  intended  to  destroy  the  life  of  the  child.     The  charge  fell  to  the  ground, 
as  clear  proof  was  given  that  the  woman  who  made  it  was  not  to  believed 
on  her  oath,  and  that  it  had  originated  in  a  desire  to  extort  money. 

Poison  is  not  always  administered  with  intent  to  murder.  On  inii^ 
occasions  it  has  been  mixed  with  food,  and  thus  administered  with  a  fieir 
to  injure  or  annoy  a  person.  Cantharides  have  been  thus  frequently  gifei, 
and  in  one  instance  (Nov.  1859)  eight  members  of  a  family  suffered  ftm 
severe  symptoms  of  poisoning  by  reason  of  the  wanton  administratkm  d 
this  drug.  In  April  1860,  several  members  of  a  family  suffered  from  denm 
sickness,  as  a  result  of  tobacco  having  been  put  into  water  contained  ii  ft 
teakettle ;  and  tartar  emetic  has  been  in  some  cases  dissolved  in  beer  or 
other  liquids  as  a  mere  frolic,  without  any  proved  or  probable  intention  on 
the  part  of  the  offender  to  destroy  life.  The  case  of  M^MMen  (Livopool 
Aut.  Ass.,  1856),  revealed  an  extensive  system  of  poisoning  in  the  nortkeit 
counties,  in  which  tartar  emetic  was  the  substance  employed.  This  dn^i 
mixed  with  cream  of  tartar,  was  openly  sold  by  drugg^ists  under  the  oasA 
of  'quietness  powders,'  and  the  evidence  established  that  women  gave  theie 
powders  to  their  husbands  with  a  view  to  cure  them  of  habits  of  dnuken- 
ness.  Hitherto,  when  the  intent  to  murder  had  not  been  proved,  tbs 
offender  had  escaped,  although  great  bodily  injury  might  have  been  doo0 
by  his  wanton  or  malicious  act.  Sect.  23,  24,  and  25  of  the  Consolidstioft 
Act,  c.  100,  provide  for  this  omission : — 

*  23.  Whosoever  shall  unlawfully  and  maliciously  administer  to,  orcftiift^ 
to  be  administered  to  or  taken  by  any  other  person,  any  poison  or  (Atf 
destructive  or  noxious  thing^  so  as  thereby  to  endanger  the  life  of  inch 
person,  or  so  as  thereby  to  inflict  upon  such  person  any  grievous  bodily 
harm,  shall  be  guilty  of  felony.' 

*■  24.  Whosoever  shall  unlawfully  and  maliciously  administer  to,  oroan^^ 
to  be  administered  to  or  taken  by  any  other  person,  any  poison  or  oths'^ 
destructive  or  noxious  thing,  with  intent  to  injure,  aggrieve,  or  annoy  sod*' 
person,  shall  be  gnilty  of  a  misdemeanour.' 

*  25.  If,  upon  the  trial  of  any  person  charged  with  the  felony  aboT^ 
mentioned,  the  jury  shall  not  be  satisfied  that  such  person  is  guilty  thereat* 
but  shall  be  satisfied  that  he  is  gnilty  of  the  misdemeanour  alxrr^ 
meutionedf  then  and  in  every  such  case  the  jury  may  acquit  the  aoooaed  ^' 
such  felony,  and  find  him  guilty  of  such  misdemeanour.' 

It  will  be  perceived  that  the  words  of  the  statute  leave  the  question 
'  What  is  a  poison  ?  '  to  depend  upon  the  medical  evidence  adduced :  as>^ 
in  order  to  include  all  substances  of  an  injurious  nature,  although  the/ 
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Bftj  not  be  BbricQj  speaking  poisonB,  tbe  words  '  destructive  or  ncmiouf 
tkmg '  are  employed.  Henoe,  on  these  occasions,  a  medical  witness  must 
be  prepared  to  prore  that  the  substance  was  either  a  poison  or  a  destmc- 
life  or  noxious  thing.  In  a  trial  ^(Es^ex  Lent  Ass.  1850,  Beg,  y.  Hay^ 
Mrd),  a  woman  was  charged  with  administering  white  preeipitcUe  to  her 
huband,  with  intent  to  kill.  She  was  acquitted  on  the  ground  that  there 
was  no  evidence  to  show  that  white  precipitate  was  either  a  poison  or  a 
4eetructiye  thing.  It  is,  however,  placed  beyond  doubt  that  this  substance 
ii  not  only  capable  of  producing  iJl  the  effects  of  an  irritant  poison,  but 
df  destroying  human  hfe ;  hence  this  acquittal  was  based  on  a  pure  mis- 
like.  White  hellebore,  Lobelia  inflata,  and  Oil  of  turpentine,  have  been 
OTTOoeously  pronounced  not  to  be  poisons  under  similar  circumstances ; 
B  l^t,  when  this  question  is  raised,  unless  the  medical  evidence  received 
Ij  a  Court  be  very  closely  investigated,  mistakes  may  arise,  owing  perhaps 
la  want  of  experience,  or  want  of  reflection,  on  the  part  of  those  to  whom 
Ae  question  is  put. 

The  quantity  of  a  poisonous  substance  found  in  an  article  of  food,  or 
b  a  dead  body,  does  not  affect  the  culpability  of  a  person  indicted  for 
iiministering  it.  In  the  case  of  Hartl&y  (G.  G.  G.  May  12,  1850),  in 
wluch  an  attempt  was  made  to  administer  sulphuric  acid  mixed  with 
vffee,  Gresswell,  J.,  stated — ^if  poison  be  administered  with  intent  ta murder, 
ills  not  necessary  there  should  be  enough  in  the  article  administered  to 
iSnae  death.  If  any  poison  be  there,  and  the  intent  be  proved,  the  crime  of 
Attempting  to  administer  poison  is  complete.  Erie, «!.,  ruled  to  the  same 
Meet,  in  reference  to  the  discovery  of  a  small  quantity  of  arsenic  in  a 
vad  bodv  {Reg.  t.  Bacon,  Lincoln  Sum.  Ass.  1857).     In  Beg.  v.  South- 

K(Chmm8ford  Lent  Ass.),  Parke,  B.,  said,  in  reply  to  an  objection  taken, 
as  quite  immaterial  to  define  or  prove  in  wnat  vehicle  a  poison  was 
|iren,  or  whether  it  was  administered  in  a  solid  or  liquid  state. 

This  question,  *  What  is  a  poison  P  '  may  present  itself  under  another 
fepectb  in  Beg,  v.  Gluderay  (ifxcb.  Ghamber,  Jan.  19,  1849),  the  prisoner 
Us  indicted  for  administering  poison  with  intent  to  murder.  He  was 
feoved  to  have  administered  to  a  child  nine  weeks  old,  two  berries  in 
ke  husk,  of  Oocculus  Indicus,  and  the  berries  passed  through  the  body 
t  the  child  without  doing  any  injury.  It  was  submitted  for  the  prisoner, 
bat  being  in  the  husk,  they  could  not  be  considered  a  poison.  The  point 
ras  reserved  by  Williams,  J.,  who  tried  the  case  at  York.  It  was  now 
QBtended  for  the  prisoner,  that  although  the  kernel  of  this  nut  was 
iQisonous,  still  having  been  g^ven  in  the  husk,  which  was  hard  of  digestion, 
i  oonld  not  be  considered  an  administering  of  poison  within  the  statute. 
Hie  Chief  Justice  said  the  Gourt  was  of  opinion  that,  when  a  man  admin- 
Heted  something  that  was  poison  with  intent  to  murder,  but  in  such  a 
vay  that  it  did  not  act,  he  was  guilty.  Gonviction  affirmed.  This  is  the 
oaly  reasonable  view  to  take  of  such  a  frivolous  objection.  The  seed  con- 
ams  the  poison,  but  the  husk  is  inert :  nevertheless  the  berry  as  a  whole 
iiaat  be  regarded  as  a  poison. 

Deadly  Poieon. — The  term  '  deadly '  can  be  applied  with  propriety  only 
o  those  poisons  which  may  prove  speedily  fatal  in  small  doses,  e,g,  prussic 
icid,  arsenic,  strychnine,  aoonitine,  and  nicotine ;  and  although  it  has 
leen  used  in,  indictments  in  reference  to  such  substances  as  blue  or  green 
ritriol,  and  sal  volatile,  this  has  arisen  from  an  unnecessarily  strict 
idkerenoe  to  old  legal  forms.  In  a  case  {Beg.  v.  Haydon,  Somerset  Spring 
ia.  1845),  in  which  *  spirit  of  hartshorn  '  was  thus  described  as  a  'deadly 
xnson,'  and  an  objection  was  taken  to  the  validity  of  the  indictment, 
Irle,  J.,  held  that  the  word  deadly  was  not  essential ;  it  was  mere  surplus- 
)ge  CLaw  Times,'  April  12, 1845). 
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M^anioal  IrritanU, — The  sobstance  adminisiered  maj  not  be  a  poboi 
in  the  medical  sig^niGcation  of  the  term,  and  may  it  not  be  popnlarlj  ooa* 
sidered  as  such ;  jet,  when  taken,  it  maj  be  nozioas  to  health  or  destmcdfe 
to  life.  We  have  examples  of  sabstances  of  this  description  in  iron-filiiigi, 
powdered  glass,  spon^,  pins  and  needles,  and  soch  like  bodies,  wfaiek 
have  been  administen^  with  the  wilful  design  of  injuring,  and  hafe  oa 
various  occasions  g^ven  rise  to  criminal  charges.  In  cases  of  this  kiod, 
the  legal  guilt  of  a  prisoner  may  often  depend  on  the  meaning  assigned  bf 
a  medical  witness  to  the  words  destructive  thing.  Thus,  to  take  an  yy%»ff|^ 
liquid  mercury  might  be  poured  down  the  throat  of  an  infant,  with  tit 
deliberate  intention  to  destroy  it.  A  question  of  a  purely  medical  natuEt 
will  then  arise,  whether  mercury  be  a  *  destructiYe  thing '  or  not ;  and  ill 
conviction  of  a  prisoner  will  probably  depend  on  the  answer.  Should  a 
difference  of  opinion  exist,  the  prisoner  will  receive  the  benefit  of  ill 
doubt. 

InfiiAence  of  Habit  on  Poisons. — Habit,  it  is  well  known,  diminishes  ill 
effect  of  certain  poisons  :  thus  it  is  that  opium,  when  frequently  taken  bj 
a  person,  loses  some  of  its  effect  for  a  time,  and  requires  to  be  administered 
in  a  much  larger  dose.     Indeed,  confirmed  opium-eaters  have  been  enahU 
to  take  at  once  a  quantitv  of  the  drug  which  would  have  killed  thai, 
had  they  commenced  with  it   in  the  first  instance.     Even  infants  aid 
children,  who  are  well  known  to  be  especially  susceptible  of  the  effects  d  : 
opium,  and  are  liable  to  be  poisoned  by  small  doses,  may,  by  the  inflneici 
of  habit,  be  brought  to  take  the  drug   in  very  large  quantities.    Tkk  : 
is   well   illustrated  by  a   statement   made   by   Grainger    Q  Rep.  of  tit 
Children's  Employment  CommiR.')    It  appears  that  the  system  of  druggnr  1 
children  with  opium  in  the  factory  districts  at   that   time  oonmi^fiei| 
soon  after  birth ;  and  the  dose  was  gradually  increased  until  the  dnU 
could  take  from  fifteen  to  twenty  drops  of  laudanum  at  once.     This  lai 
the  effect  of  throwing  it  into  a  lethargic  stupor.     Healthy  children  of  tb 
same  age  would  be  killed  by  a  dose  of  five  drops.     The  same  inflvciMi 
of  habit  is  manifested  more  or  less  in  the  use  of  tobacco,  alcohol,  etho^ 
chloroform,  morphia,  strychnine,   and   other  alkaloids.      Christison  kl 
remarked  that  this  influence  is  chiefly  confined  to  poisons  derived  froa 
the  organic  kingdom :  it  is  so  limited  with  regard  to  mineral  suhettnflM 
that  it  can  scarcely  be  said  to  exist,  except  with  respect  to  arsenic  ui 
corrosive  sublimate.     There  is  satisfactory  evidence  that  a  human  beiig 
has  accustomed  himself,  by  habit,  to  take  arsenic  daily  in  doses  tbt 
would  prove  poisonous  to  the  generality  of  adults. 

In  reference  to  the  Styrian  practice  of  arsenic-eating,  Roscoe  Im 
published  a  case  in  which,  according  to  information  supplied  to  hini,* 
Styrian  took  in  one  day  four  and  a  half  grains  of  white  arsenic,  and  fli 
the  day  following  five  and  a  half  grains,  crushing  the  mineral  between Jii 
teeth  and  swallowing  it.  The  day  after  he  had  swallowed  the  second  doM^ 
the  man  left  the  place  in  his  usual  health,  and  there  is  no  further  mood 
of  him.  Knapp  Htates  that  a  man  once  took  in  his  presence  seven  ui 
a  half  grains  of  arsenic ;  it  did  not  produce  the  slightest  visible  infloenoB 
on  his  feelings.  A  portion  of  his  urine  passed  on  the  same  and  tbi 
following  day  was  examined  by  Marsh's  process,  and  it  was  found  <i 
contain  arsenic.  (*  Ed.  Month.  Jour.'  Jan.  1861>,  p.  660.)  Other  csfll 
of  a  similar  kind  are  related  by  C.  Maclagan,  in  the  same  journal,  Sepi 
1864,  p.  200.  He  saw  one  man  swallow  between  four  and  five  graini  dt 
arsenic  in  powder.  This  man  had  l>oen  accustomed  to  take  it  for  a  jeu% 
beginning  with  small  doses ;  he  did  not  suffer  from  any  bad  effects.  A 
man,  at.  46,  swallowed  six  grains  of  arsenic,  washing  it  down  with  ooU 
ivate^.    Arsenic  was  detected  in  the  urine  about  an  hour  after  the  poiiot 
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RIB  swallowed ;  but  as'  they  were  habitual  arsenic-eaters,  it  is  probable 
ihit  the  eliminated  arsenic  may  have  been  of  longer  date. 

That  SDch  oases  as  these  are  of  an  exceptional  nature  is  proved  by  a 
jue  communicated  to  the  *£d.  Med.  Jour.  1864,  p.  116,  by  P^rkes,  of 
lahftuc  A  man  who  had  carried  on  the  practice  of  arsenic-eating  for 
iiree  or  fonr  years  suffered  from  all  the  symptoms  of  arsenical  cachexia, 
le  sank  under  this  practice,  and  after  death  the  usual  appearances  of 
tbronic  poisoning  by  this  substance  were  found.  A  chemical  analysis 
bowed  only  slight  traces  of  arsenic  in  the  liver,  and  none  in  the  stomach. 
IMt  appears  to  have  usually  so  little  influence  on  this  substance  under 
b  most  careful  medicinal  use  in  this  country,  that  the  author  believes 
M)  medical  practitioner  has  ever  succeeded  in  causing  a  patient  to  take 
i  kthal  quantity,  two  grains  at  a  dose.  Hunt  fixed  the  maximum  dose  at 
Be  grain  (two  drachms  of  Fowler's  solution).  In  Roscoe's  informant's 
aie,  the  man  swallowed,  in  two  doses,  on  two  successive  days,  a  quantity 
tf  arsenic  equivalent  to  iwo  ounces  and  a  half  of  Fowler's  mineral  solution, 
ki.  sufficient  to  kill  five  adults.  There  is,  however,  a  difficulty  in  assign- 
■g  the  alleged  tolerance  of  this  poison  merely  to  hahit.  Roscoe  quotes 
ran  Schafer,  *a  most  important  case  of  the  administration  of  no  less 
Ikn  555  grains  of  arsenic  to  a  horse  in  twenty-three  days,  without  any 
Ifil  effects  being  produced.'  It  is  not  stated  that  the  animal  began  to 
like  arsenic  in  early  life  ;  and  habit  could  have  had  but  little  influence  in 
kee  weeks  on  the  large  quantity  here  given,  even  admitting  that  small 
hies  were  given  at  first,  and  that  these  were  gradually  increased.  As 
IB  evil  effects  were  produced,  the  only  inference  is,  that  by  some  speciality 
i  organization,  arsenic  was  not  a  poison  to  this  animal.  There  are  on 
loord  several  instances  of  human  beings  having  recovered  from  very 
fege  doses. 

Bosooe's  pamphlet  satisfactorily  shows  that  symptoms  of  acute  poison- 
ig,  gastro-enteritis  and  death,  are  sooner  or  later  the  results  of  the  adop- 
on  of  this  dangerous  practice  in  Styria.  It  would  be  difficult  to  persuade 
I  English  peasant,  however  ill-educated,  that  he  could  safely  put  into 
is  daily  food  a  substance  which  he  used  for  destroying  vermin, — or  an 
bglish  woman,  that  she  could  safely  take,  to  improve  her  personal  attrac- 
ons,  a  mineral  which  pregnant  women  were  in  the  habit  of  using  to 
Kocnre  abortion. 

The  alleged  impunity  of  the  Styrians  in  the  habitual  use  of  arsenic, 
tay  be  occasionally  quoted  to  explain  the  detection  of  the  poison  in  a 
Bad  body  or  a  motive  for  its  purchase ;  but  no  scientific  witness  who  has 
mi  anything  o'f  the  operation  of  arsenic  in  this  country  can  allow  these 
latements  to  influence  his  opinion  of  its  effects  on  human  beings. 

The  only  form  in  which  the  author  has  known  the  question  of  habit  to  be 
iriouslj  raised  in  medical  jurisprudence  is  this  :  whether,  while  the  more 
rominent  effects  of  a  poison  are  thereby  diminished,  the  insidious  or 
fteot  effects  on  the  constitution  are  at  the  same  time  counteracted.  The 
iswer  is  of  some  importance  in  relation  to  the  subject  of  life-insurance : 
•fer  the  concealment  of  the  practice  of  opium-eating  by  a  person  whose 
b  was  insured,  has  already  given  rise  to  an  action,  in  which  medical 
ridence  on  this  subject  was  rendered  necessary.  As  a  general  principle, 
•  must  admit  that  habit  cannot  altogether  counteract  the  insidious  effects 
I  poisons ;  and  that  the  practice  of  taking  them  is  liable  to  give  rise  to 
inase  or  to  impair  health.     (See  case  by  Parkes,  suj>ra). 

Influence  of  Idiosyncrasy, — Idiosyncrasy  differs  from  habit: — it  does 
Dt,  like  habit,  diminish  the  effect  of  a  poison :  for  it  is  not  commonly 
nnd  that  any  particular  state  of  body  is  a  safeguard  against  the  effects 
!  tlieie  powerful  agents.    Some  constitutiona  are  observed  to  be  much 
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more   affected  than    others    bj  certain  poisons  :    thus  opium,  aneoie, 
mercnry,  lead,  and  antimony  are  substances  of  this  description,  and  tliii 
difference  in  their  effect  is  ascribed  to  idiosjncrasy.     Christison  mentioBi 
an  instance,  in  which  a  gentleman  nnacoostomed  to  the  nse  of  opiuB, 
took  nearly  an  ounce  of  laudanum  without  any  effect.     ('  On  PoitOB.') 
This  form  of  idiosyncrasy  is  very  rare.     Certain  substances  genen% 
reputed  harmless,  and,  indeed,  used  as  articles   of  food,  are  obserm 
to  affect  some  persons  like  poisons.     This  is  the  case  with,  pork,  certui 
kinds  of  shell-fish,  and  edible  mushrooms.     There  may  be  nothing  pcnMS* 
ous  in  the  food  itself;  but  it  acts  as  a  poison  in  particular  oonstitntiiM 
— whether  from  its  being  in  these  cases  a  poison  per  m,  or  rendoei 
so  by  changes  during  the  process  of  digestion,  it  is  difficult  to  say.    Tb 
subject  of  idiosyncrasy  is  of  importance  in  a  medico-legal  view  whoi 
symptoms  resembling  those  of  poisoning,  follow  a  meal  consisting  of  i 
particular  kind  of  food.     In  such  a  case,  without  a  knowledge  of  tibii 
peculiar  condition,  we  might  hastily  attribute  to  poison,  effects  wliich 
were  really  due  to  another  cause.     It  would  appear  that  in  some  instMWBi 
idiosyncrasy  may  be  acquired — i,6,  a  person  who,  at  one  period  of  his  liiB^ 
had  been  in  the  habit  of  partaking  of  a  particular  kind  of  food  withoil 
injury,  may  find  at  another  period  that  it  will  disagree  with  him.    Wlioi 
pork  has  been  disused  as  an  article  of  diet  for  many  years,  it  ctmot 
always  be  resumed  with  impunity.     In  cases  in  which  the  powers  ol  fib 
have  become  enfeebled  by  age,  the  susceptibility  of  the  system  to  poiMM  - 
is  increased;   thus  aged  persons  may  be  killed  by  comparatively  mil 
doses  of  arsenic  and  opium.    Cases  of  acquired  idiosyncrasy  are  veiy  nit ; : 
it  appears  to  be,  if  we  may  so  apply  tke  term,  a  congenital  condilioa. 
There  are,  however,  certain  diseases  which  appear  to  confer  a  power  4 
supporting  large  and  even  poisonous   doses  of  some  substances.    Vof 
large   doses  of  opium   have  been   taken   without  producing  dangorosi 
symptoms  by  persons  labouring  under  tetanus  and  hydrophobia.    Hdi 
condition  is  called  tolerance.     It  has  been  also  witnessed  in  diseafnw  of  At 
lungs  in  reference  to  the  use  of  antimonial  medicines. 

Classification  of  Poisons. — Poisons  may  be  divided  into  two  diMi; 
according  to  their  mode  of  action  on  the  system ;  namely,  Ikbitahts  ill 
Neurotics,  as  the  special  action  of  the  latter  is  to  affect  directiy  (Huff 
more  parts  of  the  nervous  system.  No  satisfactory  classification  Im 
however,  hitherto  been  proposed. 

Irritants. — The  irritants  are  possessed  of  these  common  charactA 
When  taken  in  ordinary  doses,  uiey  occasion  speedily  Violent  vomilaf 
and  purging.  The  symptoms  are  either  accompanied  or  followed  bj  pii> 
in  the  stomach  and  bowels.  The  peculiar  effects  of  the  poison  tf* 
manifested  chiefly  on  these  organs,  which,  as  their  name  imphes,  t% 
irritate  and  inflame.  Many  substances  belonging  to  this  class  of  poimif 
possess  corrosive  properties;  such  as  the  strong  mineral  acids,  cmlB^ 
alkalies,  bromine,  corrosive  sublimate,  and  others.  These,  in  the  aetv 
swallowing,  are  commonly  accompanied  by  an  acrid '  or  buniing  i^ 
extending  from  the  mouth  down  the  gullet  to  the  stomach.  Some  irntu^ 
do  not  possess  any  corrosive  action — of  which  we  have  examples  in  anesi^ 
the  poisonous  salts  of  baarium,  lead  carbonate,  and  canthandes ;  these  in* 
often  called  pure  irritanis.  They  exert  no  destructive  chemical  ackkw 
on  the  tissues  with  which  they  come  in  contact ;  they  simply  irritate  ui  ] 
inflame  them. 

Difference  between  corrosive  and  irriiant  Poisons, — As  a  result  of  4* 
action  of  corrosive  poisons,  symptoms  are  commonly  manifested  immediatelj* 
because  mere  contact  produces  the  destruction  of  a  part.     In  the  action  ci 
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purely  trrttant  poisons,  the  symptoms  are  generally  more  slowly 
iilested,  rarely  showing  themselves  until  at  least  half  an  honr  has 
Med  from  the  time  of  swallowing  the  substance.     Of  conrse,  there  are 

rons  to  this  remark ;  for  sometimes  irritants  act  speedily,  though 
with  the  n^idity  of  corrosive  poisons.  It  is  important  in  a 
etical  view,  to  ascertain  whether,  in  an  unknown  case,  the  poison 
ch  a  person  requiring  immediate  treatment  may  have  swallowed,  is 
hmt  or  corrosive.  This  may  be  commonly  determined  by  a  knowledge 
he  time  at  which  the  symptoms  appeared  after  the  suspected  substance 
I  taken.  We  may  thus  often  easily  distinguish  between  a  case  of 
Kming  from  arsenic  and  one  from  corrosive  sublimate.  There  is  also 
ther  point  which  may  be  noticed.  As  the  corrosive  substance  exerts  a 
idedly  chemical  action,  an  examination  of  the  mouth  and  throat  may 
ble  us  in  some  cases  to  solve  the  question. 

It  has  already  been  stated  that  there  are  many  irritant  poisons  which 
e  no  corrosive  properties,  but  every  corrosive  may  act  as  an  irritant. 
18  the  action  of  corrosive  sublimate  is  that  of  an  irritant  poison,  as, 
le  it  destroys  some  parts  of  the  coats  of  the  stomach  and  intestines, 
ritates  and  inflames  others.  So  again  most  corrosive  poisons  ma^  lose 
r  corrosive  properties  by  dilution  with  water,  and  then  they  act  simply 
rritants.  This  is  the  case  with  the  mineral  acids,  and  bromine.  In 
e  instances,  it  is  not  easy  to  say  whether  an  irrituit  poison  possesses 
osive  properties  or  not.  Thus  oxalic  acid  acts  immediately,  and 
iches  and  softens  the  mucous  membrane  of  the  mouth  and  throat ;  but 
author  has  not  met  with  any  decided  marks  of  chemical  corrosion 
iuced  by  it  in  the  stomach  or  viscera.  Irritant  poisons,  for  the  most 
;,  belong  to  the  mineral  kingdom ;  and  they  may  be  divided  into  the 
'metallic  and  MetcUlic  irritants.  There  are  a  lew  derived  from  the 
oal  and  vegetable  kingdom ;  but  these,  if  we  except  cantharides,  are 
often  employed  criminally.  Some  of  the  gases  likewise  belong  to  the 
3  of  irritant  poisons. 

N^EUBOTics. — Neurotic  poisons  act  upon  the  nervous  system.  Either 
lediately  or  some  time  after  the  poison  has  been  swallowed,  the  patient 
ers  from  headache,  giddiness,  numbness,  paralysis,  stupor,  and  in 
e  instances  convulsions.  They  have  not,  as  a  rule,  an  acrid  burning 
e  like  the  corrosive  irritants ;  and  they  only  occasionally  give  rise 
romiting  or  purging.  When  these  symptoms  follow  the  ingestion  of 
poison  into  the  stomach,  the  effect  may  sometimes  be  ascribed  either 
he  form  or  quantity  in  which  it  has  been  taken,  and  the  mechanical 
ct  on  the  stomach  thereby  produced,  or  to  the  poison  being  combined 
1  some  irritating  substance,  such  as  alcohol.  The  pure  narcotics  are 
found  to  irritate  or  inflame  the  stomach  and  bowels. 
Notwithstanding  the  well-defined  boundary  thus  apparently  existing 
veen  these  two  classes  of  poisons,  it  must  not  be  supposed  that  the 
itances  arranged  in  each  class  always  act  in  the  manner  indicated, 
le  irritants  have  been  observed  to  affect  the  brain  or  the  spinal  marrow, 
this  may  be  either  a  primary  or  a  secondary  consequence  of  their 
on.  Arsenic  and  oxalic  acid,  although  classed  as  irritants,  have  in 
e  instances  given  rise  to  symptoms  closely  resembling  those  of  narcotic 
oning;  namely,  coma,  paralysis,  and  tetanic  convulsions.  In  a  case 
poisoning  with  arsenic,  which  occurred  to  Morehead,  the  symptoms 
narcotism  were  so  strongly  marked,  that  it  was  believed  at  first  the 
I  had  taken  a  narcotic.  ('  Med.  Gaz.'  vol.  43,  p.  1055.)  Cases  of 
oning  by  arsenic  have  been  met  with  in  which  there  was  paralysis 
he  limbs,  with  an  entire  absence  of  purging.  On  the  other  hand,  in 
mc  of  poisoning  by  a  large  dose  of  opium,  there  was  an  absence 
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of  the  nsnal  symptoms  of  cerebral  disturbance,  and  the  presence  of  otiieit 
resembling  those  of  irritant  poisoning — namely,  pain  and  yomitiii|. 
Thus,  then,  we  mnst  not  allow  onreelves  to  be  misled  by  the  idea  ikak 
the  symptoms  are  always  clearly  indicative  of  the  kind  oi  poison  takei. 
The  narcotic  chiefly  belong  to  the  vegetable  kingdom,  bome  of  tk 
poisonoas  gases  and  vapours,  nevertheless,  possess  a  narcotic  action. 

Some  poisons  have  a  compound  action.  They  are  chieflv  derivri 
from  the  vegetable  kingdom.  At  variable  periods  after  they  have  beet 
swallowed,  they  give  rise  to  vomiting  and  purging,  like  irritants;  tod 
sooner  or  later  produce  stupor,  coma,  paralysis,  and  convulsions,  owiif 
to  their  effects  on  the  nervous  system.  In  the  state  of  vegetables,  M 
leaves,  seeds,  or  roots,  they  possess  the  property,  like  irritants,  of  irritating 
and  inflaming  the  stomach  and  bowels.  As  familiar  examples  we  wMf 
point  to  nux  vomica,  monkshood,  hemlock,  and  poisonous  mushroomii 
These  poisons  are  very  numerous,  embracing  a  larg^  variety  of  well- 
known  vegetable  substances.  The  fact  of  the  symptoms  occurring  sftir 
a  meal  at  which  some  suspicious  vegetables  mav  have  been  eaten,  conpM 
with  the  nature  of  the  symptoms  themselves,  will  often  indicate  the  dM 
to  which  the  poison  belongs.  Some  of  these  poisons  have  a  hot  acrid  taste; 
others,  like  aconite,  produce  a  sense  of  numbness  or  tingling,  while  otfaen 
again  have  an  intensely  bitter  taste,  as  nux  vomica,  strychnine,  verakim^ 
and  picrotoxin.     Strychnine  may  be  regarded  as  a  pure  spinal  poison. 

In  the  description  of  poisons  no  systematic  classification  can  be  om* 
sistently  followed. 


CHAPTER  11. 

EVIDENCE  OF  POISONINO  IN  THE  LIVING  SUBJECT — ACTION  OP  POISONS  INCRBiSrt 
OR  DIMINISUED  BY  DISEASE — SYMPTOMS  CONNECTED  WITH  FOOD  OR  MEDICttf 
— SEVERAL  PERSONS  ATTACKED  SIMULTANEOUSLY — EVIDENCE  FROM  THl 
DETECTION   OF   POISON   IN   THE    FOOD. 

We  now  proceed  to  consider  the  evidence  of  poisoning  in  the  living  subject 
To  the  practitioner  the  diagnosis  of  a  case  of  poisoning  is  of  great  is* 
portance,  as  by  mistaking  the  symptoms  produced  by  a  poison  for  ihcm 
arising  from  natural  disease,  he  may  omit  to  employ  the  remedial  measnni 
which  have  been  found  efiicacious  in  counteracting  its  effects,  and  thus  kai 
to  the  certain  death  of  the  patient.  To  a  medical  jurist  a  correct  knowkd^ 
of  the  symptoms  famishes  the  chief  evidence*  of  poisoning,  in  those  cases  n 
which  persons  arc  charged  with  the  malicious  and  unlawful  administratioi 
of  poison.  The  symptoms  produced  during  life,  constitute  also  an  in*- 
portant  part  of  the  evidence  in  those  instances  in  which  a  poison  provtf 
fataL  At  present,  however,  we  will  suppose  the  case  to  be,  that  poifloi 
has  been  taken  and  the  patient  survives.  Most  writers  on  toxicpkgf 
have  laid  down  certain  characters  whereby  it  is  said  symptoms  of  poison 
ing  may  be  distinguished  from  those  of  disease. 

1.  In  poisonhig,  the  symptoms  appear  suddetily,  whUe  the  person  ii  »» 
health. — It  is  the  common  character  of  most  poisons,  when  taken  in  the 
large  doses  in  which  they  are  usually  administered  with  criminal  intent,  t9 
produce  serious  symptoms,  either  immediately  or  within  a  very  shoii 
period  after  they  have  been  swallowed.  Their  operation,  under  such  circuxB' 
stances,  cannot  be  suspended,  and  then  manifest  itself  after  an  iodefiniti 
interval ;  although  this  was  formerly  a  matter  of  universal  bebef,  aad 
^ve  rise  to  many  absurd  accounts  of  what  was  termed  slaw  poisoning.    ^ 
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The  symptoms  of  poisoning  hj  nicotine,  pnussic  acid,  ozaJic  acid,  or 
salts  of  stiychnine,  appear  immediately,  or  generally  within  a  few 
mtes  after  the  poison  has  been  swallowed.     In   an  exceptional  case, 
irhich  the  dose  of  pmssic  acid  was  small,  and  insufficient  to  produce 
th,  the  poison  was  supposed  by  the  patient  not  to  have  begun  to  act 
il  after  the  lapse  of  fifteen  minutes.     ('  Ed.  Med.  and  Surg.  Joum.'  vol. 
p.  72.)     The  symptoms  caused  by  arsenic  and  other  irritants,  and, 
)ed,  by  all  poisons  generally,  are  commonly  manifested  in  from  half 
tioor  to  an  hour.     It  is  rare  that  the  appearance  of  symptoms  is  pra- 
ted for  two  hours,  except  under  certain  peculiar  states  of  the  system. 
8  said- that  some  neurotic  poisons,  such  as  the  poisonous  mushrooms, 
"■  remain  in  the  stomach  twelve  or  twenty-four  hours  without  giving 
to  symptoms ;  and  this  is  also  affirmed  to  be  the  case  with  some 
nal  irritants,  such  as  decayed  meat ;  but  with  regard  to  the  first  point, 
as  been  shown  by  Peddie  that  mushrooms  have  produced  symptoms 
jjf  an  hour ;  and  a  case  has  fallen  under  the  author's  own  observation, 
rhich  the  symptoms  from  noxious  animal  food  came  on  within  as  short 
me  after  die  meal,  as  is  commonly  observed  in  irritant  poisoning  by 
end  substances.      In  cases  of  poisoning  by  phosphorus,  no  obvious 
ptoms  have  occurred  until  after  the  lapse  of  some  days. 
Influence  of  disease, — A  diseased  state  of  the  body  may  render  a  person 
paratively  insusceptible  of  the  action  of  certain  poisons,  while  in  other 
ances  it  may  increase  their  action,  and  render  them  fatal  in  small 
».      In   dysentery  and  tetanus  a    person  may  take,  without  being 
erially  a£Fected,  a  quantity  of  opium  sufficient  to   kill  an   adult  in 
rage  Lealth.     In  mania,  cholera,  hysteria,  and  delirium  tremens,  large 
»   of   opium  may  be  borne  with  comparative   impunity.     In  a  case 
emiplegia,  a  woman,  mi,  29,  took  for  six  days,  three  grains  of  strychnine 
y  without  injurious  consequences — the  dose  having  been   gradually 
ed  ('  Gaz.  M^d.'  Mai  1845)  ;  while  one  grain  of  strychnine  is  commonly 
irded  as  a  fatal  dose  to  a  healthy  adult.     In  a  case  of  tetanus,  Dupuy- 
i  gave  more  than  two  ounces  of  opium   at  a  dose  (60  grammes), 
lout  serious  consequences.      Persons  affected  with   tetanus   are  not 
ly  salivated  by  mercury.     This  morbid  state  appears  to  create  the 
'er  of  resisting  the  ordinary  effects  of  poisons.     The  effect  of  certain 
ases  of  the  nervous  system,  as  well  as  of  habit,  either  in  retarding 
appearance  of  symptoms  or  in  blunting  the  operation  of  a  poison,  it 
ot  difficult  to  appreciate ;  they  are  cases  which  can  present  no  practical 
culty  to  a  medical  jurist.     On  the  other  hand,  in  certain  diseased 
es  of  the  system,  there  may  be  an  increased  susceptibility  of  the  action 
>oison.     Thus,  in  those  persons  who  have  a  disposition  to  apoplexy, 
DEiall  dose  of  opium  may  act  more  quickly  and   prove  fatal.      In  a 
Km  labouring  under  inflammation  of  the  stomach  or  bowels, '  there 
id  be  an  increased  susceptibility  to  the  action  of  arsenic,  antimony, 
»ther  irritants.     In  debility  from  any  cause  these  mineral  substances 
lid  also  act  injuriously  even  in  ordinary  doses.     Antimony  is  a  most 
erful  depressant,  and  might,  by  its  effect  on  the  heart,  cause  death 
syncope.     The  influence   of  disease  in   increasing  the  operation   of 
on,  has  been  noticed  in  cases  of  diseased  kidney  (granular  degenera- 
),  in  which  small  doses  of  mercury  have  produced  severe  salivation, 
ling  to   exhaustion   and  death.     In   diseases   of  the  lungs  affecting 
1  persons,  opium  in  fuU  medicinal  doses  has  been  observed  to  exert 
oisonous  action.     The  effect  of  the  drug  appears  to   be  intensified 
the  disease.     This  observation  applies  equally  to  morphia.     Chloro- 
1  vapour  in   ordinary  quantity  has  been  found    to    produce   fatal 
sta  in  cases  in  which  there  was  latent  disease  of  the  heart  or  of  the 
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coronary  arteries.  A  fatty  condition  of  the  mnBcnlar  tiflsae  leading  to 
great  feebleness  of  the  heart's  action,  is  thought  to  be  f aTonraUe  te 
death  by  syncope,  under  the  use  of  chloroform.  A  knowledge  ol  tboi 
facts  is  of  importance  in  reference  to  charges  of  malapraxis  when  deifll 
has  arisen  from  ordinary  or  extraordinair  doses  of  medicines,  adminiflicni 
to  persons  labouring  under  disease,  in  such  cases  another  mode  d 
treatment  should  be  substituted,  or  a  smaller  dose  than  usual  giyen,  ail 
its  effects  carefully  watched.  In  some  instances,  however,  full  and  luge 
doses  of  powerful  drugs  have  been  recklessly  given,  and  when  a  frill 
result  has  followed,  there  has  been  a  strong  disposition  to  refer  destk  ii 
the  supposed  disease,  of  which,  however,  sometimes  no  trace  ooidd  bl 
found  in  the  body. 

Symptoms  appear  during  a  state  of  health, — Symptoms  of  poiwnuvg 
manifest  themselves  in  a  person  while  in  a  state  of  perfect  healthy  wiUkatk 
any  apparent  cause.     This  rule  is  of  course  open  to  numerous  exceptioM^ 
because  the  person  on  whose  h'fe  an  attempt  has  been  made,  may  be  actna^f 
labouring  under  disease;   and  under  these  circumstances,  the  s^mptoni 
may   be   so   obscure   as  often   to  disarm  all  suspicion.     When  poison  ii 
secretly  given   in   medicine,  a  practitioner  is  very  liable   to  be  deoovo^ 
especially  when  the  disease  under  which  the  person  is  labouring  is  ol  tt 
acute  nature,  and   has   been   attended   by  symptoms   of  disorder  in  ib 
alimentary  canal.     Several   cases  of  poisoning  have   occurred  in  wUel 
arsenic  was  criminally  substituted  for  or  mixed  with  medicine,  and  giTen 
persons  while  labouring  under  a  disorder  of  the  bowels.     We  are,  how< 
justiQed  in  saying,  with  respect  to  this  character  of  poisoning,  that 
m    a   previouslv   healthy   person,   violent  vomiting  and   purging 
suddenly  and  without  any  assignable  cause,  such  as  pregnancy,  diseue^  ^J- 
indiscretion  in  diet,  to  account  for  them,  there  is  strong  reason  to 
that  irritant  poison  has  been  taken.    When  the  person  is  already  laboi 
under  disease,  we  must  be  especially  watchful  on  the  occurrence  ol 
sudden  change  in  the  character  or  violence  of  the  symptoms,  unless 
change  can  be  easily  accounted  for  on  common  or   well-known  medidb 
principles.     In  most  cases  of  criminal  poisoning  we  meet  with  ftWymiig 
symptoms  without  any  obvious  or  sufficient  natural  causes  to  explain  tlua» 
The  practitioner  will  of  course  be  aware  that  there  are  certain  diioi 
which  are  liable  to  occur  suddenly  in  healthy  people,  the  exact  canae 
which  may  not  at  first  sight  be  apparent ;  therefore  this  criterion  is  oa|f 
one  out  of  many  on  which  a  medical  opinion  should  be  founded. 

2.  In  poisoning  the  sympt4yms  appear  soon  after  a  meal  or  soon  after  9St$ 
kind  of  food  or  m^icine  has  been  taken. — This  is  by  ibr  the  most  importtfl 
character  of  poisoning  in  the  living  body.  It  has  been  already  stated  M 
most  poisons  begin  to  operate  within  about  an  hour  after  they  have  biA 
swallowed ;  and  although  there  are  a  few  exceptions  to  this  remark,  J>k 
they  occur  under  circumstances  easily  to  be  appreciated  by  a  practitioiet 
Thus,  then,  it  follows  that,  supposing  the  symptoms  under  which  a  penoi 
is  labouring,  to  depend  on  poison,  the  substance  has  most  probably  biA 
swallowed,  either  in  food  or  medicine,  from  half  an  hour  to  an  hour  I**' 
viously.  It  must  be  observed,  however,  that  cases  may  occur  in  which  tka 
poison  has  not  been  introduced  by  the  mouth.  Oil  of  vitriol  and  oihff 
corrosive  liquids  have  been  thrown  up  the  rectum  in  injections,  and  hsM 
thus  caused  death ;  the  external  application  of  arsenic,  corrosive  subliimi^ 
and  cantharides  to  ulcerated  surfaces  has  destroyed  life.  In  one  cM 
arsenic  was  introduced  into  the  vagina  of  a  female,  and  she  died  in  fivi 
days  under  all  the  symptoms  of  arsenical  poisoning.  (Schneider,  'Asa 
der  ges.  Staatsarzneik.'  i.  229.)  Such  cases  are  rare,  but^  neverihdeHi 
the  certainty  that  they  have  occurred,  where  their  appeanmoe  could  haidjf 
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)  been  anticipated,  shows  that  in  a  suspicious  case  a  practitioner  shonld 
denj  the  &ct  of  poisoning,  merely  becanse  it  may  be  proved  that  the 
on  conld  not  have  taken  poison  in  the  usual  way,  by  the  mouth. 
in,  persons  may  be  destroyed  by  the  vapours  of  ether,  chloroform, 
sic  acid,  or  other  powerful  volatile  poisons,  introduced  into  the  body 
Qgii  the  lungs.  Such  a  mode  of  suicide,  or  murder,  might  disarm 
icnon,  from  the  fact  of  no  noxious  material  being  found  in  the  stomach. 
jet  us  suppose,  however,  the  circumstances  to  have  been  such  that 
e  secret  means  of  destruction  could  not  have  been  resorted  to,  and  that 
mbstance  is  one  of  those  most  commonly  selected  by  a  murderer,  such 
rsenic,  tartar  emetic,  oxalic  acid,  or  corrosive  sublimate,  then  we  may 
ct  that  this  character  of  poisoning  will  be  made  evident  to  us,  and  that 
sthing  must  have  been  swallowed  by  the  patient  shortly  before  the 
ning  symptoms  appeared.  By  observations  attentively  made,  it  may 
L  our  power  to  connect  the  appearance  of  the  symptoms  with  the  use  of 
fticular  article  of  food,  and  thus  indirectly  lead  to  the  detection  of  a 
inal.  Supposing  that  many  hours  have  passed  since  food  or  medicine 
taken  by  the  patient,  without  any  effect  ensuing — it  is  probable  that 
lymptoms  are  due  to  natural  causes  and  not  to  poison.  When  symptoms 
mbling  those  of  poisoning  speedily  follow  the  ingestion  of  food  or 
icine,  there  is,  however,  reasonable  ground  for  suspicion ;  but  caution 
dd  be  observed  in  drawing  inferences,  since  the  most  extraordinary 
cidences  sometimes  present  themselves.  In  the  case  of  Sir  Theodosius 
yhton^  who  was  poisoned  by  his  brother-in-law,  Donellan,  in  1781,  the 

of  alarming  symptoms  coming  on  in  two  minutes  after  the  deceased  had 
Uowed  what  was  supposed  to  be  a  simple  medicinal  draught,  was  most 
ortant  as  evidence  against  the  prisoner.  There  is  no  doubt  that  laurel- 
er  bad  been  substituted  for  the  medicine  by  the  prisoner,  and  that  this 

caused  the  symptoms  which  preceded  death.  The  practice  of  substi- 
ng  poisonous  mixtures  for  medicinal  draughts  or  powders  is  by  no  means 
iSnaJ,  although  it  might  be  supposed  to  indicate  a  degree  of  refinement 
knowledge  not  commonly  to  be  found  among  criminals.  Medical 
cirtioners  are  thus  apt  to  be  imposed  upon,  and  the  following  case, 
ited  by  a  deceased  judge,  will  serve  as  a  caution: — An  apothecary 
[)«red  a  draught,  into  which  another  person  put  poison,  intending 
reby  to  destroy  the  life  of  the  patient  for  whom  the  medicine  was 
Maribed.  The  patient,  not  liking  the  taste  of  the  draught,  and  thinking 
re  was  something  suspicious  about  it,  sent  it  back  to  the  apothecary, 
>,  knowing  the  ingredients  of  which  he  had  composed  it,  and  wishing  to 
ve  to  bis  patient  that  he  had  done  nothing  wrong,  drank  it  himself,  and 
i  from  the  effects.  He  was  thus  the  unconscious  agent  of  his  own 
Ih ;  and  though  the  draught  was  intended  for  another,  the  party  who 
Kmed  it  was  held  guilty  of  murder. 

On  the  other  hand,  the  occurrence  of  symptoms  resembling  those 
dnced  by  poisoning,  soon  after  food  or  medicine  has  been  taken,  may 
a  pure  coincidence.  In  such  a  case,  poison  is  always  suspected  by  the 
tgar ;  and  it  will  be  the  duty  of  a  medical  jurist  to  guard  against  the 
xmragement  of  such  a  suspicion,  until  he  has  strong  grounds  to  believe 
bo  be  well  founded.  No  public  retractation  or  apology  can  ever  make 
ends  for  the  injury  which  may  in  this  way  be  inflicted  on  the  reputa- 
n  of  another ;  for  those  who  hear  the  accusation  may  never  hear  the 
Imoe.  In  all  such  cases,  a  practitioner  may  entertain  a  suspicion,  but, 
bil  confirmed  by  facts,  he  should  avoid  expressing  it  or  giving  it  publicity. 
len  death  is  not  a  consequence,  it  is  difficult  to  clear  up  such  cases, 
sept  by  the  aid  of  a  chemical  analysis ;  but  this,  as  we  know,  is  not 
rajs  applicable.    If  death  ensuoi  tne  real  cause  is  usually  apparent. 
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and  a  suspicion  of  poisoning  is  thns  often  remoTed  by  an.  ^mhii^^^ 
of  the  body. 

3.  In  poisoning^  when  several  partake  ai  the  eame  Hme  of  the  earns  faoi^ 
medicine  (mixed  with  poison)^  all  suffer  from  similar  •ymptonu.—Tlui 
character  of  poisoning  cannot  always  be  procured ;  bnt  it  furnishes  goii 
evidence  of  the  fact  when  it  exists.  Thus,  supposing  thai  after  a  med 
made  by  several  persons  from  the  same  dish,  only  one  snffers,  tiie  ai* 
picion  of  poisoning  is  considerably  weakened.  The  poisoned  artkde  of 
food  may  be  detected  by  observing  whether  they  who  suffer  under  an 
symptoms  of  poisoning,  have  partaken  of  one  particular  solid  or  Ut^iii 
in  common.  In  a  case  of  accidental  poisoning  at  a  dinner-paity,  It 
medical  man  who  was  present  observed  that  those  who  suffered  had  tftkn 
port- wine  only:  the  contents  of  the  bottle  were  examined,  and  fonj 
to  be  a  saturated  solution  of  arsenic  in  wine.  In  general,  considertbll 
reliance  may  be  placed  upon  this  character,  because  it  is  improbable  tbt 
any  common  cause  of  disease  should  suddenly  attack  with  violent  sympiot 
of  a  similar  kind  many  healthy  persons  at  the  same  time,  and  wiuiiii  i 
short  period  after  having  partaken  of  food  together.  We  must  bewHt 
of  supposing  that,  when  poison  is  really  present,  all  will  be  attacked  wift 
precisely  similar  symptoms ;  because  there  are  many  circumstancei  wUA 
may  modify  their  nature  and  progress.  In  general  that  person  who  W 
partaken  most  freely  of  the  poisoned  dish  will  suffer  most  severelj;  W. 
even  this  does  not  always  follow.  There  is  a  well-known  case,  reoofdd. 
by  Bonnet,  where,  among  several  persons  who  partook  of  a  dish  poiBOset 
with  arsenic,  they  who  had  eaten  little  and  d^  not  vomit^  speedily  d 
while  others  who  had  partaken  largely  of  the  dish,  and  had  in  conseqacMi 
vomited  freely,  recovered. 

It  was  just  now  remarked,  that  there  is  no  disease  resembling  poiMi- 
ing  which  is  likely  to  attack  several  healthy  persons  at  the  sametoM^ 
and  in  the  same  manner.  This  is  undoubtedly  true  as  a  general  prinopk 
but  the  following  case  will  show  that  mistakes  may  occasionalh  siil 
even  under  these  circumstances.  It  occurred  in  London,  during  taepA' 
valence  of  the  malignant  cholera  in  the  year  1832.  Four  of  the  membai 
of  a  family,  living  in  a  state  of  great  domestic  unhappiness,  sat  don 
to  dinner,  apparently  in  good  health  :  some  time  after  the  meal,  the  h&tf, 
mother,  and  daughter,  were  suddenly  seized  with  violent  vomitiiig  nl 
purging.  The  evacuations  were  tinged  with  blood,  while  ther  bhiaM* 
of  the  skin,  observed  in  cases  of  malignant  cbolera,  was  absent.  Two  if 
these  persons  died.  The  son,  who  was  known  to  have  borne  iU-vil 
against  his  father  and  mother,  and  who  suffered  no  symptoms  <di  A> 
occasion,  was  accused  of  having  poisoned  them.  At  the  inquest,  howem^ 
it  was  clearly  shown  by  the  medical  attendant,  that  the  deceased  pens* 
had  really  died  of  malignant  cholera,  and  there  was  no  reason  to  siupH^ 
that  any  po'son  had  been  administered  to  them.  In  this  instance  it  id 
be  perceived  that  symptoms  resembling  those  of  irritant  poisoning  appeairf 
suddenly  in  several  individuals  in  perfect  health,  and  shortly  after  a  mttL 
We  hereby  learn  that  the  utility  of  any  rules  for  investigating  cases  rf 
poisoning,  depends  entirely  on  the  judgment  and  discretion  with  whick 
they  are  applied  to  particular  cases. 

It  is  well  to  bear  in  mind,  in  conducting  these  inquiries,  that  symptoni 
resembling  those  produced  by  irritant  poison,  may  be  sometimes  traced  to 
food.  Meat  rendered  unwholesome  by  disease  or  decay,  pork,  baotau 
sansages,  cheese  and  bread,  as  well  as  certain  kinds  of  shell-fish,  may  gi^ 
rise  to  symptoms  of  poisoning,  and  even  cause  death.  Such  cases  maj  be 
regarded  as  poisoning  by  animal  or  vegetable  irritants.  All  the  characteit 
above  described,  as  indicative  of  poisoning,  may  be  observed,  and  ibf 
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cahj  of  forming  an  opinion  is  often  increased  by  the  fact  that  some  of 
persons  attacked  may  have  previously  partaken  of  the  same  kind  of 
I  withont  inconvenience. 
i.  Tke  diteovery  of  poison  in  the  food  taken  or  in  the  matters  vomited. — 

of  the  strongest  proofs  of  poisoning  in  the  living  subject,  is  the 
ction  of  poison  by  chemical  analysis,  or,  if  of  a  vegetable  nature,  by  a 
rosoopical  examination,  either  in  the  food  taken  by  the  person  labouring 
er  its  effects,  or  in  the  matters  vomited,  or,  after  the  lapse  of  a  few 
rs,  in  the  urine.  The  evidence  is  of  course  more  satisfactory  when 
poison  is  detected  in  the  matters  vomited,  and  more  especially  in  the 
e,  than  in  the  food ;  because  this  will  show  that  it  has  really  been 
n,  and  it  will  readily  account  for  the  symptoms.  If  the  vomited 
bers  have  been  thrown  away,  we  must  examine  the  food  of  which  the 
ent  may  have  partaken.     Should  the  results  in  both  cases  be  negative, 

no  trace  of  poison  be  found  in  the  urine,  it  is  probable  that  the- 
ptoms  were  due  to  disease. 

n  investigating  a  case  of  poisoning  in  a  living  subject,  a  medical  jurist 
t  remember,  that  poisoning  is  sometimes /etgrned,  and  at  others  imputed, 

easy  for  an  artful  person  to  put  poison  into  food,  as  well  as  to  intro- 
i  it  into  the  matters  vomited  or  discharged  from  the  bowels,  and  to 
ise  another  of  having  administered  it.  There  are  few  of  these  accnsers 
*  go  so  far  as  to  swallow  poison  under  such  circumstances,  as  there 
great  dread  of  poisonous  substances  among  criminals ;  and  it  will  be 
Qoe  apparent,  that  it  would  reqnire  a  person  well  versed  in  toxicology 
^ign  a  series  of  symptoms  which  would  impose  upon  a  practitioner  at 
icqnainted  with  the  subject.     In  shorty  the  difficulty  reduces  itself  to 

: — What  inference  can  be  drawn  from  a  chemical  detection  of  poison 
ood  ?  All  that  a  medical  man  can  say  is,  whether  poison  is  or  is  not 
lent  in  a  particular  article  of  food :  he  must  leave  it  to  the  authorities 
iie  law  to  develope  the  alleged  attempt  at  administration.  If  the 
on  has  been  actually  administered  or  taken,  then  we  should  expect 
ind  that  the  person  had  suffered  from  the  usual  symptoms.  Tho 
mce  of  these  symptoms  woald  be  a  strong  fact  against  the  alleged 
ministration.  The  detection  of  poison  in  the  matters  vomited,  affords 
lecisive  proof  that  it  has  been  swallowed,  except  under  two  circum- 
ices : — 1.  When  the  accuser  has  previously  laboured  under  the  usual 
iptoms  of  poisoning,  in  which  case  there  can  be  no  feigninsr*  ^i^d  the 
stion  of  imputation  is  a  matter  to  be  established  by  general  evidence. 
T^en  the  matters  are  actually  vomited  into  a  clean  vessel  in  the 
lence  of  the  medical  attendant  himself,  or  of  some  person  on  whose 
imony  perfect  reliance  can  be  placed.  The  detection  of  absorbed 
K)n  in  the  urine  or  saliva,  furnishes  a  clear  proof  that  poison  has  been 
sn,  that  it  has  passed  into  the  blood,  and  has  been  subsequently 
linated  by  the  kidneys  or  the  salivary  glands. 
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CHAPTER  12. 

ON  THE  EVIDENCE  OF  POISOVINO  IK  THE  DliD  BODY — ^PBRIOD  AT  WHGI 
POISONS  PROVE  FATAL— CHRONIC  POISONING — ^APPEARANCES  PRODUCBD  H 
THE  DIFFERENT  CLASSES  OF  POISONS — REDN1S8  OF  THE  MUCOUS  MEMnUII 
MISTAKEN  FOR  INFLAMMATION— ULCERATION  AVD  C0RR08I0H — SOFTEIHQ* 
PERFORATION  OF  THE  STOMACH   FROM    P0I80H  AHD  DISEASE. 

SuPPOSiNO  that  the  person  is  dead,  and  we  are  required  to  determiDe  whetker 
the  case  is  one  of  poisoning  or  not,  we  mnst,  in  tiie  first  instance,  endeftfov 
to  ascertain  all  the  particnlars  which  have  been  oonddered  in  the  hil 
chapter,  as  indicative  of  poisoning  in  the  living  sabjeci.  Should  tk 
deceased  have  died  from  poison,  the  circomstanoes  of  the  attack,  and  tk 
Bjmptoms  preceding  death,  ought  to  correspond  with  the  characters  9hm^ 
described ;  and  in  these  investigations,  it  is  well  to  bear  in  mind  tM 
following  rule : — There  is  no  one  symptom  or  pathological  condition  wkiek 
is  pecaliar  to  poisoning ;  bat  at  the  same  time  there  iB  probably  no  diseMI 
which  presents  all  those  characters  which  are  met  with  in  a  special  amd 
poisoning.  The  additional  evidence  to  be  derived  from  the  deaih  of  a  pernio 
may  be  considered  under  the  following  heads : — 

1.  The  time  at  which  death  takes  place  after  the  first  oecurrmuB  tf 
symptoms. — This  question  requires  examination,  because  the  more  oomiMi 
poisons,  when  taken  in  fatal  doses,  generaUy  cause  death  within  defiub 
periods  of  time.  By  an  attention  to  this  point,  we  may,  in  some  instsBM^ 
be  enabled  to  negative  a  charge  of  poisoning,  and  in  others  to  form  m 
opinion  of  the  kind  of  poison  which  has  been  taken.  In  a  Court  of  hti 
a  medical  practitioner  is  often  required  to  state  the  usual  period  </  to 
within  which  poisons  prove  fatal.  It  is  to  be  observed  thi^  not  only  k 
poisons  differ  from  each  other  in  this  respect,  but  that  the  same  substuMik 
according  to  the  form  or  quantity  in  which  it  has  been  taken,  may  differ  k 
the  rapidity  of  its  action.  A  large  dose  of  prussic  add,  %,e»  from  half  • 
fluid  ounce  to  an  ounce  of  two  per  cent,  acid,  may  destroy  life  in  less  tlM 
two  minutes.  In  ordinary  cases  of  poisoning  by  this  substance  a  persoa  dii^ 
i.e.  all  signs  of  life  have  commonly  ceased,  in  from  ten  to  twenty  minvlBi: 
if  he  survives  half  an  hour,  there  is  some  hope  of  recovery.  In  the  oaierf 
seven  epileptics,  accidentally  poisoned  by  a  similar  dose  of  this  add  in  eM 
of  the  Parisian  hospitals,  the  first  died  in  about  twenty  minutes,  ^ 
seventh  survived  three-quarters  of  an  hour.  Oxalic  add,  one  of  the  moil 
energetic  of  the  common  poisons,  when  taken  in  a  dose  of  from  half  M 
ounce  to  an  oonce,  may  destroy  life  in  from  ten  minutes  to  an  hour :  if  ^ 
poison  is  not  perfectly  dissolved  when  swallowed,  it  is  a  longer  time  ii 
proving  fatal.  The  strong  mineral  adds  in  poisonous  doses,  destroy  Ufeii 
about  eighteen  or  twenty-four  hours.  Arsenic  under  the  form  of  arsoiMMi 
oxide  or  acid  (white  arsenic),  operates  fatally  in  from  eij^hteen  honn  to 
three  or  four  days.  It  has,  however,  in  more  than  one  instance,  killed  i 
person  in  two  hours.  Opium,  either  as  a  solid  or  in  the  form  of  laudanvBi 
commonly  proves  fatal  in  from  six  to  twelve  hours ;  but  it  has  been  knovii 
in  several  instances,  to  destroy  life  in  less  than  three  hours :  those  wte 
survive  the  effects  of  this  poison  for  twelve  hours,  are  considered  to  hatet 
fair  chance  of  recovery.  This  must  be  understood  to  be  merely  a  stato- 
ment  of  the  average  results,  as  nearly  as  we  are  warranted  in  giving  u 
opinion;  but  the  medical  iurist  will  of  course  be  aware  that  the  fatal  period 
may  be  protracted  or  shortened,  according  to  all  those  circumstanMi 
which  have  been  elsewhere  stated  to  affect  the  action  of  poisons. 

There  are  various  forms  which  this  question  may  assume.    It  may  te 
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that  the  death  of  a  person,  alleged  to  have  taken  poison,  has  occoired 
ipidl J  or  too  slowly  to  justify  a  suspicion  of  poisoning.  The  following 
will  serve  as  an  illustration :  A  woman  of  the  name  of  Mussell  was 
and  convicted  (Lewes  Sum.  Ass.  1826),  for  the  murder  of  her 
ind,  hy  poisoning  him  with  arsenic.  The  poison  was  detected  in 
tomach;  but  the  fact  of  poisoning  was  disputed  by  some  medical 
isses  for  this  among  other  reasons,  that  the  deceasea  had  died  three 
I  after  the  only  meal  at  which  the  poison  could  have  been  administered 
u.  The  authority  of  Sir  A.  Cooper  and  others  was  cited  to  show  that, 
ding  to  their  experience,  they  had  never  known  a  case  of  poisoning  by 
ic  to  have  proved  fatal  in  less  than  seven  hours.  This  may  be 
;ted,  but,  at  the  same  time,  there  was  sufficient  authority  on  the  other 

0  establish  that  some  cases  had  actually  proved  fatal  in  three  or  four 
L  So  far  as  this  objection  was  concerned,  the  prisoner  was  properly 
cted.  In  reference  to  the  medical  question  raised  at  this  trial,  I  may 
ve  that  two  cases  have  occurred  in  which  the  individuals  died 
nly  within  two  hours  after  taking  arsenic;  and  several  instances 
been  reported,  in  which  death  has  taken  place  in  from  three  to  four 

after  the  administration  of  this  poison.  It  seems  extraordinary  in 
resent  day,  that  any  attempt  should  have  been  made  by  a  professional 
»  negative  a  charge  of  criminal  poisoning  upon  so  weak  a  ground  as 
but  this  opinion  was  expressed  many  years  ago,  when  the  facts 
cted  with  poisoning  were  but  little  known.  It  is  quite  obvious  that 
is  nothing,  so  far  as  we  know,  to  prevent  arsenic  from  destroying  life 

hour,  or  even  within  a  shorter  period.     A  case  will  be  related,  in 

1  death  took  place  from  arsenic  probably  within  twenty  minutes. 
\  matters  can  be  settled  only  by  a  careful  observation  of  numerous 

and   not  by  any  d  friori  reasoning,  or  by  a  limited  individual 
ience. 

I  all  instances  of  sudden  death  there  is  generally  a  strong  tendency  on 
Eurt  of  the  public  to  suspect  poisoning.  They  do  not  consider  that 
08  may  die  a  natural  death  suddenly,  as  well  as  slowly ;  or,  as  we  shall 
ntly  see,  that  death  may  really  take  place  slowly,  and  yet  be  due  to 
1.  This  prejudice  often  gives  rise  to  the  most  unfounded  sus- 
is  of  poisoning,  and,  at  the  same  time,  leads  to  cases  of  chronic  or  slow 
ling  being  frequently  mistaken  for  natural  disease.  One  of  the  means 
imended  for  distinguishing  narcotic  poisoning  from  apoplexy  or 
le  of  the  heart,  is  the  difference  in  the  rapidity  with  which  death  takes 
Thus,  apoplexy  or  disease  of  the  heart  may  prove  fatal  either 
itly  or  within  an  hour.  The  only  poisons  likely  to  operate  with  such 
rapidity,  are  prussic  acid  and  nicotine.  Poisoning  by  opium  is 
ionly  protracted  for  five  or  six  hours.  This  poison  has  never  been 
n  to  destroy  life  instantaneously,  or  within  a  few  minutes.  Thus,  then, 
»y  happen  that  death  will  occur  with  such  rapidity  as  to  render  it 
isible,  under  the  circumstances,  to  attribute  it  to  narcotic  poison. 
\ronic  poisoning. — When  a  poison  destroys  life  rapidly,  it  is  called  a 
of  acute  poisoning,  to  distinguish  it  from  the  chronic  form,  ue,  in 
1  death  takes  place  slowly.  Chronic  poisoning  is  a  subject  which 
ently  requires  medico-leeal  investigation.  Most  poisons,  when  their 
8  are  not  rapidly  manifested,  owing  either  to  the  smallness  of  the 
>r  to  timely  treatment,  are  capable  of  slowly  undermining  the  powers 
9,  and  killing  the  patient  by  producing  emaciation  and  exhaustion, 
is  sometimes  observed  in  the  action  of  arsenic,  corrosive  sublimate, 
bartarated  antimony,  but  it  has  been  remarked  also  in  cases  of 
ling  by  the  mineral  acids  and  caustic  alkalies.  Death  is  here  ati 
set  consequence; — ^in    poisonii^  by  the    acids    or    alkalies,  either 
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Btrictnre  of  the  gallet  is  induced,  or  the  lining  membrane  of  the  Btamadi 
is  destroyed,  and  the  process  of  digestion  impaired,  a  condition  which  letdi 
to  exhaustion  and  death.  The  time  at  which  these  indirect  effects  msy 
prove  fatal,  is  of  course  liable  to  vary.  A  person  has  been  known  to  die 
from  a  stricture  of  the  gullet,  brought  on  by  sulphuric  acid,  eleven  mosAi 
after  the  poison  was  swallowed;  and  there  is  no  reason  to  doubt  tlMt 
instances  may  occur  of  a  still  more  protracted  nature.  In  cases  of  cknm 
poisoning  there  is  sometimes  great  difficulty  in  assigning  death  ezclusiY^ 
to  the  original  'action  of  the  poison,  since  the  habits  of  life  of  the  penon,  A 
tendency  to  disease,  and  other  circumstances,  may  have  concurred  dtW 
to  accelerate  or  produce  a  fatal  result.  To  connect  a  stricture  of  the  gnU 
proving  fatal,  with  the  effects  of  poisoning  by  a  mineral  acid,  it  woold  bi 
necessary  to  show  that  there  was  no  tendency  to  this  disease  before  tk 
acid  was  administered ;  that  the  symptoms  appeared  soon  after  the  M 
effects  of  the  poison  went  off ;  that  these  symptoms  continued  to  heocm 
aggravated  until  the  time  of  death ;  and  lastly,  that  there  was  no  ote 
cause  to  which  death  could  with  any  probability  be  referred.  Thm 
remarks  apply  equally  to  the  secondary  fatal  effects  of  any  poison,  such, for 
instance,  as  the  salivation  occasionally  induced  by  corrosive  sublimate,  vd 
the  exhaustion  and  depression  which  are  caused  by  tartarated  antimoaf, 
when  the  acute  symptoms  of  poisoning  by  these  substances  have  ps— ei 
away. 

Several  cases  have  come  before  our  tribunals,  in  which  the  Mi 
connected  with  this  form  of  poisoning  were  of  some  importance^  ef 
that  of  Miss  Blandy^  tried  at  Oxford,  in  1752,  for  the  murder  of  bar 
father  by  arsenic ;  and  of  a  woman  named  Butter  field,  tried  at  Crojdoi 
in  1775,  for  the  murder  of  a  Mr.  Sea  wen,  by  administering  corronil 
sublimate.  Amonp:  more  recent  cases,  may  be  mentioned  that  of  Mil 
Wooler  {Reg,  v.  Wooler,  Durham  Wint.  Ass.  1855),  in  which  it  wn 
proved  that  the  deceased  had  been  under  the  influence  of  arsenic,  adf 
ministered  at  intci'vals  in  repeated  doses,  for  a  period  of  about  seven  wedl 
before  her  death.  She  died  from  exhaustion  and  the  secondary  effects  ill 
the  poison.  In  three  other  cases  tartarated  antimony  was  the  poiioi 
selected.  It  was  given  in  repeated  doses,  over  different  periods,  Mtl 
caused  death,  by  the  specific  effects  of  poisoning  in  a  chronic  form.  1.  Tbl 
case  of  Ann  Palmer.  (  *Gny's  Hosp.  Rep.'  1857.)  2.  The  case  of  JTJfiito 
(Liverpool  Sum.  Ass.  1856),  in  which  a  woman  was  tried  and  convictoi 
for  causing  the  death  of  her  husband ;  and  3rd,  the  case  of  Reg,  f» 
Hardman  (Lancaster  Sum.  Ass.  1857),  in  which  a  man  was  convicted rf 
the  murder  of  his  wife.  In  most  cases,  murderers  destroy  life  If 
administering  poison  in  large  doses ;  but  in  the  instances  referred  t^ 
small  doses  were  given  at  intervals,  a  fact  which,  in  some  of  them,  led  to i 
medical  doubt  of  the  real  cause  of  the  symptoms.  The  case  of  ItahtOi 
Banl'it  (Ifpg.  v.  Smethurst,  C.  C.  C.  Aug.  1659)  gave  rise  to  a  con6icfcil 
medical  opinion  respecting  the  cause  of  death.  Julius  and  Bird,  wlo 
attended  the  diseased  throughout  her  illness  of  about  a  month's  dnratkii 
Todd,  and  the  author,  referred  the  symptoms  and  cause  of  death  to 
chronic  poisoning  by  antimony  and  arsenic,  and  in  confirmation  of  tui 
opinion  traces  of  antimony  were  found  by  Odling  and  the  author  in  tha 
intestines  after  death.  A  small  quantity  of  arsenic  was  also  founding 
evacuation  passed  by  the  deceased  three  days  before  her  death.  Tj^ 
Smith,  Richardson,  and  others,  referred  the  symptoms  and  appeaniMt* 
partly  to  pif»gnancy,  and  partly  to  a  sudden  attack  of  severe  dysoitoj- 
The  jury  found  the  accused  guilty,  but  upon  the  doubt  raised  respective 
the  cause  of  death,  the  accused  was  subsequently  pardoned. 

A  similar  question   arose  in  Reg.   v.    Winslow  (Liverpool  Aut  Atf* 
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8M).  The  prisoner  was  charged  with  the  murder  of  a  Mrs.  James 
J  admimstering  to  her  small  doses  of  antimony.  The  saspicions  of 
•meron,  who  attended  deceased,  were  excited  bj  the  intermittent  and 
blent  nature  of  the  vomitang,  as  well  as  by  the  extreme  depression, 
iitimonj  was  found  in  the  urine  and  fflsces  by  Edwards ;  and,  after  death, 
lis  sabstance  was  discovered,  in  small  quantity,  in  the  viscera,  by  Edwards, 
tiller,  and  the  author.  The  deceased  was  at  the  time  labouring  under 
talignant  disease  of  the  cecum,  but  it  was  alleged  that  the  antimony  had 
joelerated  her  death.  The  jury  acquitted  the  accnsed.  The  examination 
'  the  bodies  of  the  sister  of  deceased,  as  well  as  of  two  other  members  of 
le  family,  led  to  the  discovery  of  antimony  also  in  small  quantity,  in  the 
Boera  of  each ;  and  from  the  nature  of  the  symptoms  preceding  death, 
well  as  the  general  healthiness  of  the  organs,  no  doubt  was  entertained 
'  the  medical  witnesses  that  all  these  persons,  members  of  ihe  same 
iisehold,  had  died  from  the  effects  of  antimony  administered  at  intervals 
small  doses.  A  set  bf  cases  somewhat  similar  was  brought  to  light  by 
rtain  inquests  on  exhumed  bodies  at  Bilston  (Dec.  1871).  Three  children 
a  family  died  at  different  times,  under  similar  symptoms.  Hill  found 
timony  in  two  of  the  bodies,  and  the  body  of  a  third  child  was  exhumed 
ier  two  months*  burial,  and  antimony  was  also  found  in  it.  It  appears 
lit  this  child  died  on  Oct.  10th,  and  its  death  was  registered  on  the  13th 
that  month  as  death  from  *  asthenia,'  and  'gastric  fever '  ' six  days.' 
ley  all  received  medical  attendance,  and  their  names  it  is  stated  were 
tmd  in  some  burial  club. 

The  occurrence  of  such  cases  as  these,  suggests  grave  reflections  on  the 
lecnrity  of  life,  when  poison  is  used  with  skill  and  canning,  and  they 
Donstrate  the  inefficiency  of  the  present  system  of  registering  causes  of 
■th. 

These  cases  show  that  medical  men  in  sigpiing  certificates,  do  not 
ficiently  inquire  into  the  nature  of  the  fatal  illness,  or  the  cause  of  death 
«  '  Lancet,*  1870,  i.  p.  341) :  but  this  is  an  evil  which  admits  of  an  easy 
nedy.  The  public  have  much  more  to  dread  in  the  fact  that,  even  in 
Jn  cases  of  poisoning,  some  physicians  of  experience  and  repute  have 
sn  unable  to  discriminate  the  symptoms  from  those  of  natural  disease, 
us,  in  the  notorious  case  of  Williami  Palmer^  one  physician  who  appeared 
'  the  defence,  affirmed  that  the  symptoms  under  which  Cook  died  were 
Me  of  angina  pectoris ;  while  another  physician,  also  employed  for  the 
Eence,  assigned  death  to  epilepsy  with  tetanic  complications.  The 
tnesses  came  forward  as  experts  to  maintain  these  views.  In  reference 
the  death  of  Ann  Palmer^  which  was  caused  by  doses  of  antimony, 
3  solid  sulphide  of  this  metal  was  found  in  the  stomach  after  death, 
die  the  metal  itself  pervaded  the  whole  of  the  tissues.  A  respectable 
ysician,  with  only  a  superficial  knowledge  of  the  real  facts  of  the  case, 
■ote  a  pamphlet  to  prove  that  this  woman  had  died  from  an  attack  of 
olera.  If  these  persons  had  been  called  in  to  attend  these  two  victims  of 
3ret  poisoning  while  living,  it  is  quite  obvious  that  they  would  have  had 
suspicion  of  poisoning,  and  that  they  would  have  respectively  certified  that 
ath  was  cansed  in  the  one  case  by  angina  pectoris  or  epilepsy,  and'  in 
e  other  by  cholera.  They  would  thus  have  effectually  screened,  under 
roneous  medical  certificates,  the  acts  of  a  man  who  is  admitted  to  have 
en  the  greatest  criminal  of  the  age.  If  physicians  of  some  standing 
id  professed  experts,  can  thus  overlook  ordinary  cases  of  poisoning,  it 
not  surprising  that  general  practitioners,  who  have  not  given  special 
tention  to  the  subject  of  toxicology,  should  fall  into  the  error  of  granting 
roneous  medical  certificates,  and  of  certifying  that  death  from  arsenic 
opiom  was  due  to  cholera,  convulsionSy  or  apoplexy. 
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The  characters  of  chronic  poiBoniiig  have  of  late  years  acquired  t 
special  interest  for  the  medical  jurist.  There  is  a  difficuhj  ahoat  then 
which  no  accuracy  of  obseiration  or  judgment  can  surmonntw  The  poiMa 
or  poisons,  if  found  in  the  dead  body  at  all,  must  necessarily  exist  ift 
fractional  parts  of  a  grain.  This  alone  will  be  sufficient  to  create  i 
doubt  whether  death  has  been  caused  by  the  poison,  although  it  is  qiule 
consistent  with  medical  experience  that  a  person  may  die  from  duraoie 
poisoning,  and  little  or  none  of  the  poison  be  found  in  the  body  aftv 
death.  In  the  case  of  Mrs.  James  (Beg*  v.  Winsloio)^  not  more  than  tht 
tenth  part  of  a  grain  was  found  in  the  whole  of  the  tissues  of  the  hodhr; 
in  the  case  of  Isabella  Banks  (Reg.  v.  Smethurtt)^  the  quantity  was  smiil} 
while  in  the  case  of  Mrs.  Peters^  of  Yeovil,  examined  by  Herapath,  mam 
was  found  in  the  body,  although  this  chemist  had  extracted  a  quantilj  d 
antimony  as  sulphide  from  the  urine  of  deceased,  in  less  than  nine  mi 
before  her  death.  In  this  case  Garland  had  also  found  antimony  in  tse 
evacuations  during  life,  and  had  referred  the  intermittent  irritatioii  d 
the  stomach  and  bowels,  from  which  deceased  had  suffered,  to  the  secni 
use  of  this  mineral.  The  juiy  returned  a  verdict  that  deceased  bai 
died  from  disease  and  that  death  was  accelerated  by  some  iiritaai 
(*  Lancet,'  I860,  II.  p.  119.)  On  some  trials  for  poisoning  it  has  been  i 
contested  scientific  question,  whether  a  person  can  die  from  poison  and  no 
trace  of  the  poison  remain  in  the  body.  Herapath*s  evidence  in  Petorf 
case  not  only  now  proves  the  affirmative,  but  goes  to  show  that  antunoif 
may  act  fatally  and  be  entirely  eliminated  from  the  sjrstem  in  about  a 
week.     (*  Med.  Times  and  Gas.'  1860,  II.  pp.  190,  271,  317.) 

2.  Evidence  from  appearances  in  the  body, — One  of  the  chief  means  of 
determining  whether  a  person  has  died  from  poison,  is  an  examinatkm  of 
the  body  after  death.  In  relation  to  external  appearances,  there  are  noM 
which  are  specially  indicative  of  poisoning  upon  which  we  can  safely  rdf. 
It  was  formerly  supposed  that  the  bodies  oi  persons  who  were  -pcmnmt 
putrefied  more  rapidly  than  those  of  others  who  had  died  from  natml 
disease;  and  evidence  for  or  against  poisoning  was  at  one  time  derivci 
from  the  external  appearance  of  the  body.  This  is  now  known  to  be  oi 
error:  the  bodies  of  persons  poisoned  are  not  more  rapidly  decompoaei 
eoBteris  paribiu,  than  those  of  others  who  have  died  a  sudden  and  viokat 
death  from  any  cause  whatever. 

Irritant  poisons  act  chiefly  upon  the  stomach  and  intestines,  which  dMf 
irritate,  and  inflame,  and  corrode.  We  may  likewise  meet  with  all  ^ 
consequences  of  inflammation,  such  as  softening,  thickening,  ulceratioai 
perforation,  or  gangrene.  Sometimes  the  coats  of  the  viscera  are  thickeneJi 
at  other  times  thinned  and  softened,  by  the  action  of  an  irritant. 

Neurotic  poisons  do  not  commonly  leave  any  well-marked  appearaaoM 
in  the  body.  The  stomach  and  intestines  may  present  no  unnatural  changea 
There  may  be  greater  or  less  fulness  of  the  vessels  of  the  brain  and  sjnaal 
marrow,  as  well  as  of  their  membranes ;  but  even  this  is  often  so  slight  ai 
to  escape  notice,  unless  attention  be  particularly  directed  to  these  orgaaa 
Efhision  of  blood  is  rarely  found. 

The  so-called  NarcoHco-irritant  or  Cerehro-^nal  poisons  may  affefll 
either  the  brain  or  the  stomach  and  bowels,  and  commonly  all  these  paito 
according  to  their  peculiar  mode  of  action. 

It  is  important  to  bear  in  mind,  that  both  Irritants  and  NeuroticB  nuf 
destroy  life  without  leaving  any  appreciable  changes  in  the  body.  Tb 
such  cases  as  these,  the  remarks  about  to  be  made  do  not  apply.  Tbi 
proofs  of  poisoning  must,  in  such  exceptional  cases,  be  procurea  entirelf 
from  other  sources.  Any  evidence  derivable  from  the  appearances  in  ^ 
body  of  a  person  poisoned,  will  be  imperfect  unless  we  are  able  to  die- 
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igaiflh  them  from  those  analogooB  changes  often  met  with  as  the  results 
ordinaiy  disease.  These  are  confined  to  the  mneons  membrane  of  the 
imach  and  bowels.  Thej  are  redness,  ulceration,  softening,  and  perf ora- 
>n.  Each  of  these  conditions  may  depend  upon  disease,  as  well  as  upon 
e  action  of  irritant  poisons. 

RedneMi. — It  is  a  main  character  of  the  irritants  to  produce,  as  a  result 
inflammation,  redness  of  the  mucous  or  lining  membrane  of  the  stomach 
d  small  intestines.  This  redness,  when  first  seen,  is  usually  of  a  deep 
maon  colour,  becoming  brighter  by  exposure  to  air.  It  may  be  diffused 
sr  the  whole  mucous  membrane :  at  other  times  it  is  seen  in  patches, 
ts,  or  lines  (striso),  spread  irregularly  over  the  surface  of  the  stomach.  It 
lometiines  met  with  at  the  smaller  (pyloric),  but  more  commonly  at  the 
ger  (cardiac)  end  of  this  organ,  and  again  we  occasionally  find  the 
ds  or  prominences  only  of  the  mucous  membrane  presenting  this  red 
inflamed  appearance.  Bedness  of  the  mucous  membrane  may,  how- 
sr,  be  due  to  gastritis  or  g^tro-enteritis  as  a  result  of  disease ;  and  in 
ler  to  assign  the  true  cause  of  the  inflammation,  it  will  be  necessary  to 
re  an  account  of  the  symptoms  preceding  death,  or  some  chemical  proof 
the  existence  of  irritant  poison  in  the  contents  of  the  stomach  or  the 
■aee  of  the  body. 

In  the  healthy  state,  the  mucous  membrane  of  the  stomach  is  pale 
d  grey,  except  during  digestion,  when  it  is  slightly  reddened;  and 
ne  observers  have  remarked  that  a  slight  redness  has  often  remained 
the  stomachs  of  those  who  have  died  during  the  performance  of  the 
pestive  process.  When  in  contact  with  the  Eileen  or  liver,  after  death, 
)  stomach  is  apt  to  acquire  a  deep  livid  colour  from  the  transudation  of 
lod ;  and  it  is  well  known  that  tne  bowels  acquire  a  somewhat  similar 
our  from  the  gravitation  of  blood  which  always  takes  place  after  death. 
ne  of  these  appearances  ought  to  be  mistaken  for  the  action  of  an 
itant  poison. 

There  is  an  important  class  of  cases  in  which  redness  of  the  mucous 
mbrane  of  the  stomach  is  foxmd  after  death,  not  dependent  on  the  action 
poison  or  on  any  easily  assignable  cause.  These  cases,  owing  to  their 
ing  BO  little  known,  and  involved  in  much  obscurity,  deserve  the 
ention  of  medical  jurists,  since  the  appearances  closely  resemble  those 
iduoed  by  irritant  poison.  A  person  may  die  without  suffering  from 
f  symptoms  of  disordered  stomach ;  but  on  an  inspection  of  the  body,  a 
serai  redness  of  the  mucous  membrane  of  this  organ  will  be  found,  not 
tinguishable  from  the  redness  which  is  so  commonly  seen  in  arsenical 
iaoning.  Several  cases  of  this  kind  have  occurred :  and  drawings 
dch  have  been  made  of  the  appearances  presented  by  the  stomach,  are 
sserved  in  the  Museum  collection  at  Guy's  Hospital.  This  condition  is 
I  infrequent  after  death  from  heart  disease. 

The  redness  of  the  lining  membrane  of  the  stomach,  in  cases  of  poison- 
1^,  is  so  speedily  altered  by  putrefaction,  when  circumstances  are  favour- 
le  to  this  process,  as  frequently  to  render  it  impossible  for  a  witness  to 
Bak  with  any  certainty  upon  its  cause.  Putrefactive  infiltration  from 
e  blood  contained  in  the  adjacent  viscera  and  muscles,  will  give  a  reddish- 
kmred  appearance  to  a  stomach  otherwise  in  a  healthy  condition.  Great 
ipute  has  arisen  respecting  the  length  of  time  during  which  redness  of 
B  stomach  produced  by  an  irritant,  will  be  reco^izable  and  easily  distin- 
ishable  from  putrefactive  changes.  It  is  sufiScient  to  say,  that  no  certain 
k  can  be  laid  down  on  the  subject :  it  must  be  left  to  the  knowledge 
d  discretion  of  the  witness.  The  author  has  seen  the  well-marked 
pearanoes  of  inflammation  produced  by  arsenic  in  the  stomach  and 
odenom  in  an  exhumed  body  twenty-eight  days  after  interment  (fieg.  v. 
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Jennings^  Berks  Lent  Abb.  1845);  and  in  other  instanoee,  the  reddeDfll 
state  of  the  mnoons  membrane,  in  a  case  of  arsenical  poisoning,  was  pkinlf 
perceptible  on  remoying  a  layer  of  arsenic,  nineteen  monthi  and  tweln 
months  respectively  after  interment.  (See  on  this  qnestion,  a  esse  d 
suspected  poisoning  by  Orfila,  *  Ann.  d'  Hyg.'  1839,  1,  127.)  If,  howew^ 
there  shonld  be  a  reasonable  doobt  respecting  the  canse  of  redness,  aal 
no  poison  is  detected,  it  would  be  unsafe  to  rely  upon  this  appearuioe  li 
evidence  of  poisoning. 

Ulceration. — In  irritant  poisoning,  the  stomach  is  occasionally  fmai 
ulcerated :  but  this  is,  comparatively  speaking,  a  rare  occurrence.  Ji 
such  cases  the  mucous  membrane  is  removed  in  small  distinct  drcnfatf 
patches,  under  the  edges  of  which  the  poison  (arsenic)  may  be  foul 
Ulceration  of  the  stomach  is  a  more  common  result  of  disease,  than  ci  tk 
action  of  poison.  As  a  consequence  of  disease,  it  is  very  insidious,  goaf 
on  often  for  weeks  together,  without  giving  any  indications  of  its  ezistenfl^ 
except  perhaps  slight  gastric  disturbance  with  occasional  nausea,  vomitiic 
and  loss  of  appetite.  In  this  case,  the  ulceration  is  commonly  seen  B 
small  circumscribed  patches.  It  is  worthy  of  remark,  as  a  meant  o( 
distinction,  that  ulceration  has  never  been  known  to  take  place  frofl 
arsenic  or  any  irritant  poison,  until  symptoms  indicative  of  imlttk 
poisoning  have  occurred.  In  ulceration  from  disease,  the  mucous  meap 
braiie  is  commonly  only  reddened  in  the  neighbourhood  of  the  ulcer.  H 
ulceration  from  poison,  the  redness  is  generally  diffused  over  other  putt 
of  the  stomach,  as  well  as  over  the  duodenum  and  small  intestines.  A 
case,  however,  occurred  in  Guy*s  Hospital,  some  years  ago,  in  which,  wtt 
a  amall  circular  patch  of  ulceration  near  the  cardiac  opening,  the  wUl 
mucous  membrane  was  red  and  injected ;  but  this  singular  condition  m 
the  stomach,  so  closely  resembling  the  effects  of  an  irritant  poison,  vtf 
unaccompanied  by  any  marked  symptoms  of  irritation  during  life.  Tb 
history  of  a  case  previous  to  death  will  thus  commonly  enable  ns  U 
determine  to  what  cause  the  ulceration  found,  may  be  due.  Care  mnstbl 
taken  to  distinguish  ulceration  from  corrosion.  Ulceration  is  a  TUd 
process  :  the  substance  of  a  part  is  removed  by  the  absorbents  as  a  simpli 
result  of  inflammation.  Corrosion,  on  the  other  hand,  is  a  chemn 
action ; — the  parts  are  removed  by  the  immediate  contact  of  the  poisoas 
they  are  decomposed :  their  vitality  is  destroyed,  and  they  combine  will 
the  corrosive  matter  itself.  Ulceration  requires  time  for  its  establiahmai^ 
while  corrosion  is  either  an  instantaneous  or  a  very  rapid  effect. 

Softening. — The  coats  of  the  stomach  are  not  unfrequently  fonnd  0 
soft  as  to  yield  and  break  down  under  very  slight  pressure ;  and  this  JUlf 
be  the  result  either  of  poisoning,  of  some  spontaneous  morbid  chtafi 
in  its  structure  during  life,  or  of  the  solvent  action  of  the  gastric  TiMl 
after  death.  As  this  condition  of  the  stomach,  when  caused  by  poiiQii 
is  produced  by  those  substances  only  which  possess  corrosive  properties,  ft 
follows  that  in  such  cases,  traces  of  their  action  will  be  perceived  m  Al 
mouth,  throat,  and  gullet.  In  softening  from  disease,  the  change  will  bl 
confined  to  the  stomach  alone,  and  it  is  commonly  found  only  at  ikt 
cardiac  or  greater  end  of  the  organ.  When  softening  is  really  caused  If 
an  irritant  poison,  it  is  generally  attended  by  other  striking  and  m* 
ambiguous  marks  of  its  operation.  Softening  is  not  to  be  regarded  • 
a  common  character  of  poisoning :  it  is  only  an  occasional  appearaofla 
The  author  has  met  with  an  instance  in  which  the  coats  of  the  stomM^ 
were  considerably  hardened  by  sulphuric  acid ;  and  the  editor  has  foiid 
that  carbolic  acid  usually  hardens  the  tissues  with  which  it  comes  ii 
contact.  Softening  can  never  be  inferred  to  have  proceeded  from  poisoi* 
unless  other  well-marked  changes  are  present^  or  unless  the  poison  > 
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difloovered  in  ihe  softened  parts.  The  stomachs  of  infants  have  been 
freqnentlj  foond  softened  from  natnral  canses  :  snch  cases  could  not  be 
mistaken  for  poisoning,  since  the  history  of  them  daring  life,  the  want  of 
oilier  appearances  indicatave  of  poisoning,  and  the  total  absence  of  poison 
from  the  viscera,  would  prevent  such  a  suspicion  from  being  entertained. 

Perforation. — The  stomach  may  become  perforated,  either  as  a  result 
of  poisoning  or  disease. 

Perforation  from  poifoning, — This  may  arise  : — 1,  from  corrosion  ;  2, 
bom  uJceration.  The  perforation  by  corrosion  is  by  far  the  most  common 
Tiriety  of  perforation  irom  poisoning.  It  is  occasionally  witnessed  when 
Ike  strong  mineral  acids  have  been  taken,  especially  sulphuric  acid. 
Hie  stomach,  in  such  cases,  is  blackened  and  extensively  destroyed,  the 
qwrtnre  is  large,  the  edges  are  rough  and  irregular,  and  the  coats  are 
Jlifily  lacerated.  The  acid  escapes  into  the  abdomen,  and  may  be  readily 
Jbtetted  there  by  chemical  analysis.  The  perforation  from  ulceration, 
by  irritant  poison  (arsenic),  is  but  httle  known.  There  are  but 
instances  on  record.  In  a  great  number  of  poisoned  subjects  examined 
many  years  at  Guy*s  Hospital,  not  a  single  case  occuiTed.  It  must, 
be  looked  upon  as  a  rare  appearance  in  cases  of  irritant  poisoning. 
Perforaiion  from  disease. — This  is  by  no  means  an  unusual  condition, 
ly  cases  of  this  disease  will  be  found  reported  elsewhere.  ('  Guy's 
K  Rep.*  No.  8.)  It  is  invariably  fatal  when  it  proceeds  so  far  that 
contents  of  the  stomach  escape  into  the  abdomen ;  but  sometimes  the 
lach  becomes  glued  to  the  pancreas  or  other  organs  during  the 
rative  process,  and  then  the  person  mav  recover.  Several  instances 
as  kind  of  adhesion  have  been  met  with  in  inspections.  The  symptoms 
perforation  commonly  attack  a  person  suddenly,  while  apparently 
<mjuj  ing  perfect  health.  Hence  these  cases  may  be  easily  mistaken  for 
'ftne  of  irritant  poisoning.  The  principal  facts  observed  with  regard  to 
iUi  formidable  disease  are  the  following : — 1.  It  often  attacks  young 
itomnen  from  eighteen  to  twenty- three  years  of  age.  2.  The  pi'eceding 
filness  is  extremely  slight ;  sometimes  there  is  merely  loss  of  appetite, 
a  capricious  appetite  with  uneasiness  after  eating.  3.  The  attack 
lences  with  a  sudden  and  most  severe  pain  in  the  abdomen,  generally 
after  a  meal.  In  irritant  poisoning  the  pain  usually  comes  on 
Iftiadnally,  and  slowly  increases  in  severity.  4.  Vomiting,  if  it  exists  at 
^B,  is  commonly  slight,  and  is  chiefly  confined  to  what  is  swallowed. 
%buere  is  no  purging:  the  bowels  are  generally  constipated.     In  irritant 

P'soning  the  vomiting  is  usually  severe,  and  purging  is  seldom  absent. 
The  person  dies  commonly  in  from  eighteen  to  thirty- six  hours :  this  is 
%1m>  the  average  period  of  death  in  the  most  common  form  of  irritant 
yoboning,  i.e.  by  arsenic ;  but  in  no  case  yet  recorded  has  ai*scnic  caused 
Foration  of  the  stomach  within  twenty-fonrs  hours;    and  it  appears 


^~  probable  that  a  considerable  time  must  elapse  before  such  an  effect  could 


^■  - 


produced  by  this  or  any  irritant.  6.  In  perforation  from  disease,  the 
^rmptoms  and  death  are  clearly  referable  to  peritonitis.  7.  As  a  result  of 
QMSse,  the  aperture  is  commonly  of  an  oval  or  rounded  form,  about  half 
%B  inch  in  diameter,  situated  in  or  near  the  lesser  curvature  of  the  stomach, 
^&d  the  edges  are  smooth.  The  outer  margin  of  the  apeHure  is  often 
^hckened,  and  the  aperture  itself  is  funnel-shaped  from  within  outwards, 
^Ic  the  mucous  coat  is  the  most  removed,  and  the  outer  or  peritoneal  coat, 
tine  least.  The  coats  of  the  stomach,  round  the  edge  of  the  aperture,  are 
^iWQally  thickened  for  some  distance ;  and  when  cut  they  have  an  almost 
eu^aginons  hardness.  These  characters  of  tbe  aperture  will  not  alone 
indicate  whether  it  is  the  result  of  poisoning  or  disease  ;  but  the  absence 
of  poison  from  the  stomach,  with  the  want  of  other  characteristic  marks 
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of  irritant  poisoning,  would  enable  ns  to  say  that  disease  was  the  caoae. 
Besides,  the  history  of  the  case  during  life  would  materially  assist  ns  in 
oar  judgment.  The  great  risk  in  all  these  cases  is,  that  the  effects  d 
disease  may  be  mistaken  for  those  of  poisoning;  for  we  are  not  like^. 
to  mistake  a  perforation  caused  by  irritimt  poison  for  the  result  of  diaeMt 
Notwithstanding  the  well-marked  difiperenoes  above  described,  it  is  conmiot 
to  meet  with  cases  of  imputed  poisoning  where  death  has  really  occimel 
from  peritonitis  following  perforation  from  disease :  one  of  them  will  \m, 
found  elsewhere  recorded.  Q  Ooy*s  Hosp.  Bep.'  1850,  p.  226.)  In 
the  body  was  exhumed  after  several  months'  buriaX  uid  the 
was  found  perforated  from  disease  in  the  usual  situation. 

Spont<ineou8  or  gelatinixed  perforation, — The  stomach  is 
subject  to  a  spontaneous  change  by  which  its  coats  are  softened,  and 
g^ve  way  generally  at  the  cardiac  or  greater  end.  As  the  effusion  of 
contents  of  the  organ  in  such  a  case  never  give  rise  to  peritoneal  h  ~ 
mation,  and  no  symptoms  occur  prior  to  deatii  to  indicate  the  existence 
so  extensive  a  destruction  of  parts,  it  is  presumed  to  be  a  change  in 
dead  body,  and  the  coats  of  the  stomach  are  supposed  to  undergo  a 
of  solution  or  digestion.  It  is  commonly  attributed  to  the  solvent 
of  the  gastric  juice,  the  spleen,  diaphragm,  and  other  viscera  being 
times  softened.  Wilks  thinks  that  this  post-mortem  or  cadaveric 
foration  of  the  stomach  is  so  rare  a  condition,  that  it  is  not  met 
once  in  five  hundred  cases.  In  two  cases  in  which  it  was  observed, 
patient  had  died  from  albuminuria  and  the  other  from  head  aff( 
but  in  neither  of  these  could  there  be  found  any  peculiarities 
their  food,  the  time  of  the  last  meaJ,  or  the  state  of  the  bodies,  to 
for  the  spontaneous  destruction  of  the  coats  of  the  stomach.  (For 
on  this  subject  by  Budd,  see  *  Med.  Oas.'  vol.  39,  p.  895.)  In  Jan.  I( 
the  author  met  with  an  instance  of  this  perforation  in  a  child  betuwl 
two  and  three  years  of  age.  It  was  seized  with  convulsions, 
insensible,  and  died  twenty-three  hours  afterwards.  After  death, 
greater  end  of  the  stomach  was  found  destroyed  to  the  extent  of  thics 
inches,  and  the  edges  were  softened  and  blackened.  There  was  no  fool 
in  the  stomach,  and  nothing  had  passed  into  the  organ  for  thirty-t**^ 
hours  before  death.  It  was  therefore  impossible  to  ascribe  death  to 
perforation,  or  the  perforation  to  poison.  (*Med.  Oaa.'  voL  36,  p. 
An  inspection  of  the  body,  with  a  general  history  of  the  case,  will 
monly  suffice  to  remove  any  doubt  in  forming  an  opinion  whether 
extensive  destruction  so  commonly  met  with,  has  or  has  not  arisen  ' 
poison.  Thus,  in  a  cadaveric  perforation,  the  aperture  is  gen( 
situated  in  that  part  of  the  stomach  which  lies  to  the  left  of  the  csrdii| 
it  is  very  large,  of  an  irregular  form,  and  ragged  and  pulpy  at  the 
which  have  the  appearance  of  being  scraped.  The  mucous  membrane  < 
the  stomach  is  not  found  inflamed.  There  is  occasionally  slight 
with  dark  brown  or  almost  black  lines  (stri»)  in  and  near  the  c 
coats,  which  have  an  acid  reaction.     It  can  only  be  confounded  vift 

Serforation  by  the  action  of  corrosives ;  but  the  well-marked  svmpiQiMi 
uring  life,  and  the  detection  of  the  substance  after  death,  together  wSk- 
the  changes  in  the  throat  and  gullet,  will  at  once  indicate  the  periorstioi^ 
produced  by  corrosive  poison.  A  case  of  extensive  perforation  of  Ail 
stomach,  as  the  result  of  the  action  of  the  gastric  fluids,  has  been  repoxtei 
by  Barnes.     (See  *  Med.  Gaz.'  vol.  41,  p.  293.) 
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CHAPTER  13. 

TO  BB  OBSEBTED  IH  IHYESTIGATINO  A  CASK  OJ  POISONING — THE  INSPECTION 
THE    BODY — THB    EXHUMATION   OF    BODIES — IDENTITY   OF    SURSTANCRS — 
BSBBTATIQM    OF    ABTIGLES   FOB  ANALYSIS — USE    OF    NOTES — MEDICO-LEGAL 
POSTS. 

a  practitioner  is  called  to  a  case  of  poisoninfi^,  it  is  necessary  that 
yuld  know  to  what  points  he  onght  to  give  his  attention.  Every 
shoald  be  made  by  him  to  save  life  when  the  individual  is  living ; 
bile  engaged  in  one  duty,  it  is  also  in  his  power  to  perform  another, 
sing  the  case  to  be  one  of  suspected  criminal  poisoning,  namely, 
;e  down  many  circnmstances  which  may  tend  to  detect  the  per- 
or  of  a  crime.     There  is  no  person  so  well  fitted  to  observe  these 

as  a  medical  man ;  but  it  nnfortonately  happens,  that  many  facts 
tant  as  evidence  are  often  overlooked.  The  necessity  for  observing 
ecording  them  is  not  perhaps  generally  known.  A  medical  man 
not  mflJke  himself  officions  on  sneh  occasions,  bnt  he  wonld  be 
idfni  of  his  duty  as  a  member  of  society,  if  he  did  not  aid  the  conrse 
tice  by  extending  his  scientific  knowledge  to  the  detection  of  crime. 
inch  to  the  credit  of  the  medical  profession  that  the  crime  of  mnrder 
isoning — a  form  of  death  from  which  no  cantion  or  foresight  can 
t  a  person — is  so  frequently  brought  to  light,  by  the  announcement 
ipicious  facts  of  a  medical  nature  to  magistrates  and  coroners; 
n  several  occasions  the  highest  compliments  have  been  passed  by 
t  on  medical  practitioners  who  have  been  thus  indirectly  the  means 
iging  atrocious  criminals  to  the  bar  of  justice. 

le  following  are  the  principal  points  which  demand  the  attention 
sdical  jurist  in  all  cases  of  suspected  poisoning : — 1.  With  respect  to— 

Symptoms. 

The  time  of  their  occurrence, — their  nature.  2.  The  exact  period 
ich  they  were  observed  to  take  place  after  a  m^l,  or  after  food  or 
ine  had  been  taken.  3.  The  order  of  their  occurrence.  4.  Whether 
was  any  remission  or  intermission  in  their  progress,  or  whether  they 
ned  to  become  more  and  more  aggravated  until  death.  5.  Whether 
atient  had  laboured  under  any  previous  illness.  6.  Whether  the 
oms  were  observed  to  recur  more  violently  after  a  particular  meal, 
sr  any  particular  kind  of  food  or  medicine.  7.  Whether  the  patient 
imited: — the  vomited  matters,  if  any  (especially  those  first  ejected), 
L  be  procured :  their  odour,  colour,  and  acid  or  alkaline  reaction 

as  well  as  their  quantity.  8.  If  none  are  procurable,  and  the 
ing  has  taken  place  on  the  dress,  furniture,  or  floor  of  a  room — then 
ion  of  the  clothing,  sheet,  or  carpet,  may  be  cut  and  reserved  for 
OS : — if  the  vomiting  has  occurred  on  a  deal  floor,  a  portion  of  the 
may  be  scraped  or  cut  out :-— or  if  on  a  stone  pavement,  then  a  clean 
of  sponge  soaked  in  distilled  water  may  be  used  to  remove  any 

of  the  substance.  The  vessel  in  which  vomited  matters  have 
»ntained  will  often  furnish  valuable  evidence,  since  heavy  mineral 
8  fall  to  the  bottom,  or  adhere  to  the  sides.  9.  Endeavour  to 
iin  the  probable  nature  of  the  food  or  medicine  last  taken,  and 
act  time  at  which  it  was  taken.  10.  Ascertain  the  nature  of  all  the 
nt  articles  of  food  used  at  a  meal.  11.  Any  suspected  articles  of 
IS  well  as  the  vomited  matters,  should  be  sealed  up  as  soon  as 
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possible  in  a  clean  glass-vessel,  labelled,  dated,  and  reserved  for  analjas. 
12.  Note  down,  in  their  own  words,  all  explanations  volantarilj  made  hj 
parties  present,  or  who  are  supposed  to  be  concerned  in  the  snspected 
poisoning.  13.  Whether  more  than  one  person  partook  of  the  food  or 
medicine :  and  if  so,  whether  all  these  persons  were  affected,  and  hofwf 
14.  Whether  the  same  kind  of  food  or  medicine  had  been  taken  befon 
by  the  patient  or  other  persons  without  ill  effects  following.  Id  ilia 
event  of  the  death  of  the  patient,  it  will  be  necessary  for  the  practitioMr 
to  note  down — 15.  The  exact  time  of  death,  if  known,  and  thns  determinfl 
how  long  a  period  the  person  has  survived  after  having  been  first  attacked 
with  the  suspicions  symptoms.  16.  Observe  the  attitude  and  position  of 
the  body.  17.  Observe  the  state  of  the  dress.  18.  Observe  all  surround* 
ing  objects.  Any  bottles,  paper- packets,  weapons,  or  spilled  liquids  lying 
about  should  be  collected  and  preserved.  19.  Collect  any  vomited  matted 
near  the  deceased.  Observe  whether  vomiting  has  taken  place  in  iiie 
recumbent  position  or  not.  If  the  person  has  vomited  in  the  erect  or 
sitting  posture,  the  front  of  the  dress  will  commonly  be  found  covered  witli 
the  vomited  matters. 

Inspection  of  the  Body. 

20.  Note  the  external  appearance  of  the  body,  whether  the  surface  il 
livid  or  pallid.     21.  Note  the   state  of  the  countenance.     22.  Note  all 
marks  of  violence  on  the  person,  or  discomposure  of  the  dress,  marks  ol 
blood,  Ac.     23.  Observe  the  presence  or  absence  of  warmth  or  coldneee  in 
the  legs,  arms,  abdomen,  mouth,  or  armpits.     24.  Note  the  presence  ol 
rigidity  or  cadaveric  spasm  in  the  body.     To  give  any  value  to  the  two 
last-mentioned  characters,  it  is  necessary  for  the  practitioner  to  ohflerre 
the  nature  of  the  floor  on  which  the  body  is  lying — whether  the  body  be 
clothed  or  naked,  young  or  old,  fat  or  emaciated.     These  conditions  create 
a  difference,  in  respect  to  the  cooling  of  the  body  and  the  access  of  rigidity. 
25.  If  found  dead — when  was  the  deceased  last  seen  living,  or  known  to 
have  been  alive  ?     20.  Note  all  circumstances  leading  to  a  suspicion  of 
suicide  or  murder.     27.  The  time  after  death  at  which  the  inspection  ie 
made.     28.  Observe  the  state  of  the  abdominal  viscera.     If  the  stomaA 
and  intestines  are  found  inflamed,  the  seat  of   inflammation  should  be 
exactly   speci6ed ;    also   all   marks   of  softening,  ulceration,   effusion  d 
blood,  corrosion,  or  perforation.     The  stomach  should   be  removed  aad 
placed  in  a  separate  vessel,  ligatures  being  applied  to  the  two  ends.    H 
cut  open  for  examination  at  this  period,  this  should  be  performed  in  • 
clean  dish,  and  with  such  care  that  none  of  the  contents  are  lost  or  •!• 
allowed  to  mix  with  the  contents  of  the  intestines.     29.  The  fluids  of  ^ 
stomach,  if  this  organ  is  opened  during  the  inspection,  should  be  collected 
in  a  clean  graduated  vessel : — notice  a,  the  quantity;  6,  the  odour  tried  by 
several  persons ;  c,  the  colour ;  d,  acid  or  alkaline  reaction  ;  c,  presence  of 
blood,  mucus,  or  bile ;  /,  presence  of  undig:ested  food ;  gr,  otner  specU 
characters.      30.  The   contents   of   the   duodenum   should   be   separate 
collected,  ligatures  being  applied  to  it.      31.  Observe  the   state  of  ^ 
large  intestines,  especially  the  rectum,  and  note  the  condition  of  thcff 
contents.     The  discovery  of  hardened  faeces  in   the  rectum  would  proto 
that  purging  had  not  existed  recently  before  death.     In  one  case  tbii 
became   a  question   of   considerable   importance.     32.  The   state  of  the 
windpipe,  throat,  and  gullet,  whether  there  are  in  these  parts  any  foreign 
substances,  or  marks  of  inflammation  and  corrosion.     This  is  of  essenW 
importance,  as  it  throws  a  light  upon  the  question,  whether  the  poison 
swallowed  was  irritant  or  corrosive,  and  whether  it  had  or  had  not  a  boa! 
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lemical  action.  It  also  removes  any  donbt  whicli  might  arise  respecting 
9«tli  by  suffocation  from  mechanical  causes.  33.  Observe  the  state  of 
le  longs  and  heart,  and  note  all  morbid  changes.  34.  Examine  the 
rain  and  spinal  marrow.  35.  The  condition  of  the  uteres,  ovaries,  and 
anital  organs  should  be  examined,  as  poison  has  been  sometimes  intro- 
Doed  into  the  system  by  the  vagina.  36.  The  liver  with  the  gall  bladder 
boald  be  removed  for  a  chemical  examination.  37.  The  urinary  bladder, 
rith  any  fluid  contained  in  it,  should  be  removed  and  placed  in  a 
ipftrate  jar. 

Such  are  the  points  to  which,  in  the  greater  number  of  cases  of  sus- 
peted  poisoning,  a  medical  jurist  should  attend.  By  means  of  these  data, 
intod  according  to  the  particular  case  to  which  they  are  adapted,  he  will 
pi  general  be  enabled,  without  difficulty,  to  determine  the  probable  time 
C  death,  and  the  actual  means  by  which  death  was  brought  about.  He 
■By  thereby  have  it  in  his  power  also  to  point  out  the  dish  or  article 
C  food  which  had  contained  the  poison,  if  the  case  be  one  of  poisoning ; 
md  to  throw  light  upon  any  disputed  question  of  suicide  or  murder  in 
nlation  to  the  deceased.  Many  cases  of  poisoning  are  rendered  obscure, 
Wring  to  these  points  not  having  been  attended  to  in  the  first  instance.  '^ 
Details  respecting  the  mode  of  performing  an  inspection  are  not  entered 
■ito.  This  the  practitioner  will  have  acquired  during  his  study  of 
liMtoniy ;  and  the  only  essential  points  in  addition  to  those  mentioned 
§■«» — 1.  To  examine  all  the  important  organs  for  marks  of  natural  disease : 
|tad  2.  To  note  down  any  unusual  pathological  appearances,  or  abnormal 
tions ;  although  they  may  at  the  time  appear  to  have  no  bearing 
the  question  of  poisoning.  It  is  useful  to  bear  in  mind  on  these 
ions,  that  the  body  is  inspected,  not  merely  to  show  that  the  person 
died  from  poison,  but  to  prove  that  he  has  not  died  from  any  natural 
Medical  practitioners  commonly  give  their  attention  exclusively 
Id  the  first  point ;  while  lawyers,  who  defend  accused  parties,  very  properly 
ferect  a  most  searching  examination  to  the  last-mentioned  point,  i.e.  the 
kMlthy  or  unhealthy  state  of  those  organs  which  are  essential  to  life,  and 
bith  which  the  poison  has  not  probably  come  in  contact.  The  usual 
of  sudden  death  have  their  seats  commonly  in  the  brain,  the  heart 
its  great  vessels,  or  in  the  lungs.  Marks  of  effusion  of  blood,  con- 
igwiion,  inflammation,  suppuration,  or  a  diseased  condition  of  the  valves  of 
Bhe  heart,  should  be  sought  for  and  accurately  noted,  whatever  may  be 
condition  of  the  abdominal  viscera.  It  has  also  been  recommended 
an  examination  of  the  spinal  marrow  should  be  made.  If  the  cause 
death  be  obscure  after  the  general  examination  of  the  body,  there  is 
I^Bod  reason  for  inspecting  the  condition  of  this  organ, 
b.  Exhumation  of  Bodies. — Sometimes  the  inspection  of  a  body  is  required 
be  made  long  after  interment.  So  long  as  the  coffin  remains  entire, 
_  may  be  the  expectation  of  discovering  certain   kinds   of  mineral 

^oaton  in  the  organs ;  but  decomposition  may  have  advanced  so  far  as  to 
iSatroy  all  pathological  evidence.  The  inspection  in  such  cases  is 
only  confined  to  the  abdominal  viscera.  The  stomach  is  often  found 
thinned  and  collapsed,  that  the  anterior  and  posterior  walls  appear 
form  only  one  coat.  This  organ  should  be  removed  with  the  duodenum, 
~  ligatures  should  be  applied  to  each.  The  liver  and  the  spleen  should 
he  removed,  in  order  that  they  may,  if  necessary,  be  separately 
-^malysed.  If  poison  is  not  found  in  one  or  more  of  these  parts,  it  is  not 
■3ikely  that  it  will  be  discovered  in  the  body.  It  has  been  recommended 
%'tliat  a  portion  of  earth  immediately  above  and  below  the  coffin  should 
lb  removed  for  analysis,  as  it  may  contain  arsenic ;  but  this  appears  to 
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me  to  be  an  unneceBsaiy  piece  of  refinement  when  the  oolBn  is  ei 
or  when  the  abdominal  parietee  still  cover  the  yisoera.  If  deoompoi 
has  so  far  adyanoed  as  to  have  led  to  an  admixture  of  earth  will 
viscera,  and  the  poison  is  found  in  minute  quantity  in  the  tissues 
the  source  of  the  poison  maj  be  regarded  as  doubtful  The  bodj 
deceased  person,  when  exhumed,  should  be  identified  by  some  frin 
relative,  in  the  presence  of  the  medical  examiner.  In  one  case  of  mi 
by  poison,  the  evidence  almost  failed,  owing  to  this  precaution  not  hi 
been  taken. 

It  is  important  that  the  viscera  taken  from  a  body  which  has 
long  in  the  grave  should  be  sealed  up  immediately.  They  shooU 
be  allowed  to  come  in  contact  with  any  metal,  nor  with  any  sui^M^e  m 
that  of  clean  glass,  porcelain,  or  wood.  It  has  been  reoommended 
they  should  be  washed  with  chloride  of  lime,  or  placed  in  alcohol; 
this  is  decidedly  improper :  the  use  of  any  preservative  chemical  li 
would  not  only  embarrass  the  future  analysis,  but  would  render  a  sp 
examination  of  an  unused  portion  of  the  liquid  necessary,  the  idei 
of  which  would  have  to  be  unequivocally  established.  Preservation  : 
air  in  clean  glass  vessels,  with  well-fitted  corks,  covered  with  skis 
what  is  still  better,  sheet-caoutchouc  or  gntta  percha,  is  all  ihi 
required  in  practice.  There  is  seldom  any  objection  to  the  use  of  a  f 
quantity  of  chloroform.  The  vapour  of  this  liquid  is  diffused  thn 
the  vessel  and  tends  to  retard  putrefaction.  The  contents  of  a  stom 
consisting  of  blood  and  mucus,  have  thus  been  preserved  in  an  unchii 
state  for  several  months. 

Identitt  of  Substances. 

It  is  necessary  to  observe,  that  all  legal  authorities  rigorously  h 
upon  proof  being  adduced  of  the  identity  of  the  vomited  matters  or  o 
liquids  taken  from  the  body  of  a  deceased  person,  when  poisoniBj 
suspected.  Supposing  that  during  the  examination,  the  stomach 
viscera  are  removed  from  the  body,  they  should  never  be  placed  on 
surface,  or  in  any  vessel,  until  we  have  first  ascertained  that  the  sol 
or  vessel  is  perfectly  clean.  If  this  point  be  not  attended  to,  it  will  l 
the  power  of  counsel  for  the  defence  to  raise  a  doubt  in  the  minds  of 
JU17,  whether  the  poisonous  substance  might  not  have  been  accident 
present  in  the  vessel  used.  This  may  be  regarded  as  a  very  rsi 
presumption ;  but,  nevertheless,  it  is  upon  technical  objections  of  this  1 
that  acquittals  follow,  in  spite  of  the  strongest  presumptions  of  g 
This  is  a  question  for  which  every  medical  witness  should  be  prepi 
whether  he  is  giving  his  evidence  at  a  coroner's  inquest,  or  in  a  Cou 
Law.  Many  might  feel  disposed  to  regard  matters  of  this  kind  as 
volving  unnecessary  nicety  and  care,  but  if  they  are  neglected  i 
possible  that  a  case  may  be  at  once  stopped :  so  that  the  care  subseque 
bestowed  upon  a  chemical  analysis  will  be  labour  thrown  away.  Evidi 
of  the  presence  of  poison  in  the  contents  of  a  stomach  was  once  rejecto 
a  trial  for  murder,  because  they  had  been  hastily  thrown  into  a 
borrowed  from  a  neighbouring  grocer's  shop ;  and  it  could  not  be  si 
factorily  proved  that  the  jar  was  clean  and  entirely  free  from  trace 
poison  (in  which  the  grocer  dealt)  when  used  for  this  purpose.  "W 
the  life  of  a  human  being  is  at  stake,  as  in  a  charge  of  murder  by  poi 
ing,  the  slightest  doubt  is  always  interpreted  in  favour  of  the  accused. 

Not  only  must  clean  vessels  be  used  for  receiving  any  liquid  dest 
for  subsequent  chemical  analysis,  but  care  must  be  taken  that  the  idei 
of  a  substance  is  preserved,  or  the  most  correct  analysis  afterwards  n 
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[  be  inadmissible  as  eyidence.  The  snspected  snbBtance,  when  once 
oed  in  the  hands  of  a  medical  man,  should  never  he  let  ont  of  his 
fcodj.  It  shonld  he  kept  sealed  nnder  his  private  seal,  and  locked  np 
lie  in  his  possession,  in  a  closet  to  which  no  other  person  can  have 
608.  If  he  has  once  let  the  article  ont  of  his  hands,  and  allowed  it  to 
8  through  the  hands  of  several  other  persons,  then  he  complicates  the 
lenoe  for  the  prosecution,  hj  rendering  it  indispensable  for  these 
sons  to  state  under  what  circumstances  it  was  placed  while  in  their 
session.  The  exposure  of  a  snspected  suhstance  on  a  table,  or  in  a 
let  or  room  to  which  many  have  access,  may  be  fatal  to  its  identity ; 

the  chemical  evidence,  so  important  in  a  criminal  investigation,  will 
bably  be  alU^ether  rejected  by  the  Court.  A  case  was  tried,  in  which 
snslysis  of  certain  matters  vomited  by  a  person  poisoned  with  arsenic, 
•  not  admitted  as  evidence  against  the  prisoner,  because  the  medical 
n  had  left  ihem  in  the  custody  of  two  women ;  and  these  women  had 
Dwed  the  vessel  containing  the  suspected  liquid  (which  was  proved 
eontain  arsenic)  to  be  enosed  in  a  room  open  to  the  access  of  many 
esons.  In  another  case,  the  analysis  of  some  suspected  liquids  was  not 
0wed  in  evidence,  because  the  practitioner,  who  lived  in  the  conntry, 
1  was  unwilling  to  take  the  responsibility  of  analysing  them,  had  sent 
BBS  np  to  town  by  a  carrier  to  be  examined  by  a  chemist.     If  sealed 

s  private  seal,  and  this  is  observed  by  the  receiver  to  be  unbroken, 
lore  he  proceeds  to  an  analysis,  this  mode  of  transmission  may  not 
ibsps  be  objected  to.  When  any  article  is  reserved  for  analysis,  care 
onld  be  taken  to  attach,  securely,  immediately  to  it,  or  to  the  vessel 
staining  it,  a  label,  upon  which  is  plainly  written,  in  ink,  the  name  of 
e  deceased  and  the  cUtte,  includine  the  day  of  the  week  and  month. 
ns  is  especially  necessary  when  there  are  two  or  more  articles  for 
slysis.  The  greatest  inconvenience  has  resrdted  from  the  neglect  of  this 
i^e  precaution. 

Vreierving  articles  for  analysis, — ^In  removing  viscera  or  liquids  from 
s  body*  and  reserving  them  for  analysis,  it  is  necessary  to  observe 
itain  precautions.  A  clean  vessel  with  a  wide  mouth  should  be 
beted ;  it  should  be  only  sufficientlv  large  to  hold  the  organ  or  liquid 
ke  less  air  remaining  in  it  the  better) ;  it  should  be  secured  by  a  closely- 
Vaut  dean  cork,  covered  with  fine  skin,  bladder,  or  gutta  percha  tissue. 
imer  piece  of  skin  should  then  be  lied  over  the  mouth,  or,  for  this, 
JMJ  caoutchouc  or  gutta  percha  may  be  substituted  with  advantage.  It 
iMdd  lastly  be  cov^«d  with  a  layer  of  white  leather.  In  this  way  any 
is  by  evaporation  or  decomposition  is  prevented,  and  the  viscera  may  be 
pSHTved  (in  a  cool  place)  for  some  tmie.  If  the  mouth  of  the  vessel 
I  too  wide  for  a  cork,  the  other  articles  cannot  be  dispensed  with.  Paper 
flty  should  not  be  used:  the  appearances  after  death  of  the  viscera  of 
t  infant,  suspected  to  have  died  from  poison,  have  been  entirely  de- 
lojed  by  drying,  from  the  evaporation  which  took  place  through  the 
Mn  of  paper  with  which  the  vessel  in  which  they  were  contained,  was 
Neitd.  The  practitioner  should  bear  in  mind  that  all  these  matters  are 
Wt  to  oome  out  in  evidence ;  and  whatever  is  worth  doing  at  all,  is 
iSEtli  doing  well.  For  reasons  already  stated,  antiseptic  chemical  com- 
Isnds  shonld  not  be  used. 

The  articles  used  for  the  preservation  of  viscera  shonld  be  in  all  cases 
mpulously  examined.  Some  kinds  of  calico  are  dressed  with  arsenic 
id  starch  paste,  and  many  kinds  of  wrapping-paper  as  well  as  wall-papers 
m  strongly  impregnated  with  this  poison.  An  observation  made  by 
iddn  shows  that  this  is  not  an  unnecessary  caution.  He  was  engaged 
I  examining  the  body  of  a  child,  in  order  to  determine  the  cause  of  death. 


208  FALLACIES  IN  REFERENCE  TO  CHEMICAL  AKALTSm. 

The  organs  were  healthy,  and  as  no  sufficient  cause  presented  itself,  he 
removed  the  stomach,  with  a  view  of  making  an  analysis  of  its  contents 
He  was  suddenly  called  away ;  and,  to  preserve  the  stomach,  he  wrapped 
it  in  a  piece  of  paper  (nsed  for  papering  rooms),  placed  it  on  the  m- 
coloured  side,  and  he  locked  it  in  a  closet  until  the  following  day.  Assisted 
hy  a  friend,  he  then  analysed  the  contents,  and  found  a  trace  of  morpiui 
with  a  large  quantity  of  arsenic.  As  the  symptoms  from  which  the  oiiDd 
had  suffered  were  not  those  of  poisoning  with  arsenic,  and  there  mn 
no  appearances  of  the  action  of  this  substance  on  the  body,  he  came  ii 
the  conclusion  that  there  must  be  some  extraneous  cause  to  account  for 
its  presence.  He  examined  a  portion  of  the  wall-paper  in  which  ike 
stomach  had  been  wrapped,  and  then  found  that  that  part  of  it  wkiek 
was  coloured  yellow  was  tinted  with  arsenious  sulphide  or  orpimeni  B 
was  therefore  evident,  as  orpiment  contains  white  arsenic,  that  the  stomiek 
and  its  contents  had  imbibed  a  portion  of  the  poison  daring  the  nig^ 
('Lancet,'  Jane  23,  1855,  p.  632.)  This  satisfactorily  acconnted  forihe 
presence  of  arsenic,  under  circumstances  which  might  have  given  riae  to 
a  false  charge  of  murder.  Many  wall-papers,  having  any  tinge  of  greet 
or  golden  yellow  in  them,  contain  arsenic,  and  this  arsenic  spreads  bf 
imbibition  to  other  parts  of  the  paper  not  so  tinted.  It  would,  of  oootm^ 
be  proper  to  avoid  in  all  cases  the  use  of  any  wrapper  having  upon  it 
mineral  colours  of  any  description.  The  above  case  shows  in  a  strikiBg 
point  of  view  the  danger  of  trusting  to  chemical  analysis  alone.  Unka 
we  look  to  physiology  and  pathology,  a  most  erroneous  opinion  maj  be 
expressed. 

Arsenic  is  sometimes  found  mixed  with  ferric  oxide  in  ochreow 
deposits  or  soils.  It  is  thus  occasionally  present  in  the  soil  of  cemeteriai^ 
but  in  an  insoluble  form.  Even  in  the  fur  deposited  in  tea-kettles,  ii 
which  there  is  generally  some  ferric  oxide,  arsenic  has  been  found  in  sa 
insoluble  form.  From  about  a  pound  and  a  half  of  the  crust  or  far  of  • 
vessel  used  for  boiling  water.  Otto  obtained  well-marked  arsenical  deposiili 
Pollnitz  detected  in  the  fur  of  kettles — copper,  lead,  tin,  and  even  aot 
mony.  Osborn  confirmed  Pollnitz*s  conclusion,  namely,  that  lead  ii 
present  in  an  insoluble  form  in  the  deposits  of  kettles  and  boilers.  {*  Hei 
Times  and  Gaz.'  Dec.  22,  1860,  p.  608.)  Otto  discovered  a  much  larger 
proportion  of  arsenic  in  the  calcareous  crust  taken  from  a  kitchen  boikt 
Ten  ounces  of  this  gave  a  deposit  of  arsenic  in  a  glass  tube,  and  sevenl 
stains  on  porcelain.  He  thinks  that,  if  a  sufficient  quantity  is  employed, 
arsenic  will  be  found  in  the  sediments  of  all  spring  and  welUwateis. 
(*  Ausmit.  d.  Giftc,'  1856,  p.  61.)  The  author  has  found  arsenic  in  the 
water  of  rivers  used  for  the  supply  of  towns,  and  has  extracted  a  well- 
marked  quantity  from  two  onnces  of  the  dried  mud  of  the  Thames,  as  weD 
as  from  similar  quantities  of  earth  taken  from  three  churchyards  in  the 
north  of  England.  (' Gny*s  Hosp.  Rep.'  1860.  On  Arsenic  and  Anti- 
mony.) These  facts  tend  to  show  the  extreme  danger  of  placing  reliance 
on  minute  chemical  results  in  the  absence  of  good  physiological  and  patho- 
logical evidence. 

The  results  of  an  analysis,  in  the  shape  of  sublimates  or  precipitates, 
should  be  preserved  as  evidence,  distinctly  labelled  in  small  glass  tubes 
hermetically  sealed.  They  can  then,  if  asked  for,  be  produced  for  exami- 
nation at  the  inquest  or  trial. 

On  the  use  of  Notes. — It  has  already  been  recommended,  as  a  rule  in  these 
criminal  investigations,  that  a  practitioner  should  make  notes  of  what  ha 
observes  in  regard  to  syrnptoms,  appearances  after  death,  and  the  results  0^ 
a  chemical  analysis.  His  own  observations  should  be  kept  distinct  froB^ 
information  given  to  him  by  others.     He  may  base  his  conclusions  on  the 
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not  on  the  latter.  From  the  common  forms  of  law  in  this 
lerson  charged  with  the  crime  of  poisoning  may  remain  im* 
weeks  before  he  is  brought  to  trial.  It  is  obvious,  however  clear 
lances  may  at  the  time  appear  to  a  practitioner,  that  it  will 
e  than  ordinaiy  powers  of  memoiy  to  retain  for  so  long  a 
tinct  recollection  of  all  the  facts  of  a  case.  If  he  is  nnpro- 
lotes,  and  his  memory  is  defective,  then  the  case  will  turn  in 
le  prisoner,  who  will  be  the  person  to  benefit  by  the  neglect 
ess.  In  adopting  the  plan  here  recommended,  such  a  result 
ly  prevented.  It  may  be  remarked  that  the  law  relative  to 
>Uity  of  notes  or  memoranda  in  evidence  is  veiy  strict,  and, 
'  murder,  is  rigorously  enforced  by  the  judges.  In  order  to 
notes  or  memoranda  admissible,  it  is  indispensably  necessary 
ould  be  taken  by  the  witness  at  the  time  the  observations  are 
i  soon  afterwards  as  practicable ;  and  further,  it  must  be 
that  a  witness  can  refer  to  them  only  for  the  purpose  of 
is  memory. 

^al  Reports. — One  of  the  duties  of  a  medical  jurist  is  to  draw 

of  the  results  of  his  examination :  I,  in  regard  to  symptoms ; 

to  appearances  after  death  ;  and,  3,  in  regard  to  the  results  of 

With  respect  to  the  two  first  divisions  of  the  report,  the 
erred  to  the  rules  for  investigating  cases  of  poisoning  (p.  203). 
Jy  be  observed  that  the  time  at  which  the  person  was  first  seen, 
umstances  under  which  the  attendance  of  the  practitioner  was 
well  as  the  period  of  death,  should  be  particularly  stated.  The 
y  of  the  week,  and  the  month,  should  be  invariably  mentioned, 
al  witnesses  merely  state  the  day  of  the  week,  without  that  of 
)r  vice  verscL  At  a  trial  this  sometimes  creates  great  confusion, 
^  a  reference  to  almanacs  necessary.  The  words  yesterday,  next 
3uld  never  be  used.  The  facts  which  it  will  be  necessary  to 
)  report  are  specially  stated  under  the  heads  of  investigation 

If  these  facts  are  not  observed  in  the  order  there  set  down, 
is  evidence  of  the  cause  of  death  or  of  the  criminality  or  inno- 
ticular  parties,  will  be  entirely  lost.  In  drawing  up  a  report  of 
kud  appearances  after  death,  the  facts  should  be  in  the  first 
inly  and  concisely  stated  8ericU{ni,m  lang^ge  easily  intelligible 
issional  persons.  A  reporter  is  not  called  upon  to  display  his 
it  to  make  himself  understood.  If  technical  terms  are  employed, 
[g  should  be  stated  in  parentheses.  When  a  subject  is  thoroughly 
there  can  be  no  difficulty  in  rendering  it  in  simple  language ; 
.  is  not  well  understood,  the  practitioner  is  not  in  a  position  to 
sport.  Magistrates,  coroners,  solicitors,  and  barristers,  easily 
ance,  even  when  it  appears  under  the  mask  of  erudition, 
ling  &cts,  a  reporter  should  not  encumber  his  statements  with 
erences,  or  comments.  The  facts  should  be  first  stated,  and  the 
should  be  reserved  until  the  end  of  the  report.  The  language 
delusions  are  expressed,  should  be  precise  and  clear.  It  must 
red  that  these  are  intended  to  form  a  concise  summary  of  the 
t,  upon  which  the  judgment  of  a  magistrate,  or  the  decision 
r's  jury,  will  be  ultimately  based.  They  should  be  strictly 
the  matters  which  are  the  subject  of  inquiry,  and  which  have 
en  under  the  observation  of  the  witness.  Thus,  they  commonly 
following  questions : — What  was  the  cause  of  death  P  What 
lical  circumstances  which  lead  you  to  suppose  that  death  was 
oison  ?  What  are  the  circumstances  which  lead  you  to  suppose 
was  not  caused  by  natural  disease  ?    Answers  to  one  or  all  of 

f 
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tliese  qnestions  comprise,  in  general,  all  that  a  reporter  is  required  to  intrc 
dooe  into  the  eondnaions  of  bis  report. 

The  reporter  mnst  remember  tiiat  his  oonclnsions  are  to  be  based  on] 
upon  medical  facts, — ^not  npon  moral  circamstances,  unless  he  is  spedal] 
required  to  express  his  opinion  with  regard  to  them  when  they  are  off 
qoasi-medical  nature.  Further,  thej  must  be  founded  only  on  what  he  he 
himself  seen  or  observecL  Any  information  derived  from  others,  should  no 
be  made  the  basis  of  an  opinion  in  a  medico-legal  report.  It  is  soanxly 
neoessaiy  to  remark  that  a  conclusion  based  upon  mere  pnhahUiHei  k  d 
no  value  as  evidence. 

In  drawing  up  a  report  on  the  reeuUe  of  a  chemical  analytie^  the  foDov- 
ing  rules  should  be  borne  in  mind.  A  liquid  or  solid  may  be  received  foi 
analysis.  1.  When,  where,  and  of  whom,  or  how  received  P  2.  In  wkl 
state  was  it  received — secnred  in  any  way,  or  exposed  P  8.  If  more  tkii 
one  substance  received,  each  to  be  separately  and  distinctly  labelled;  ftppw^ 
ance  of  the  vessel,  and  the  quantity  of  liquid  (by  measure)  or  soha  Am 
weight)  contained  therein.  4.  When  did  you  proceed  to  make  the  anahail 
5.  Did  any  one  assist  you,  or  did  you  make  the  analysis  yourself  P  6.  Vhf 
sical  characters  of  the  substance.  7.  Processes  and  tests  employed  fa 
determining  whether  it  contained  poison.  All  the  steps  of  these  proce— 
need  not  be  described :  a  general  outline  of  the  analysis  will  suffioe.  Ih 
magistrate  may  thus  satii^  himself  by  an  appeal  to  others  (if  neoeMnj 
whether  the  analysis  has  or  has  not  been  properly  made.  8.  Supposiogib 
substance  to  contain  poison — ^is  this  in  a  pure  state  or  mixed  with  anvolla 
body  ?  9.  The  strength  of  the  poison,  if  an  acid,  or  if  it  be  in  solniioB 
in  aU  cases  the  quantity  of  poison  found,  determined  if  possible  by  seta 
weighing.  10.  Supposing  no  poison  to  be  contained  in  it,  what  wis  th 
nature  of  the  substance?  Did  it  contain  anything  of  a  noxious  nature, if 
likely  to  injure  health  or  destroy  life  P  11.  Could  the  supposed  poisonoi 
substance  exist  naturally  or  be  produced  within  the  body  P  12.  Was  i 
present  in  any  of  the  liquids  or  solids  employed  in  the  chemical  aniljlii 
13.  Was  it  contained  in  any  of  the  articles  of  food  or  medicine  taken  \ 
the  deceased  ?  14.  Is  its  presence  to  be  ascribed  to  the  use  of  any  muMM 
matter  employed  by  injection  after  death  for  the  preservation  of  the  bol 
of  the  deceased  P  15.  What  quantity  of  poison  was  actually  separated  i 
the  free  or  absorbed  state  P  16.  How  much  of  the  substance  found  mnSi 
under  the  circamstances,  be  likely  to  destroy  life  P 

There  are  few  reports  in  which  answers  to  many  of  these  queslaoai 
although  not  formally  put,  will  not  be  required ;  and  unless  the  whole o 
them  are  borne  in  mind  by  the  operator  at  the  time  an  analysis  is  nndv 
taken,  those  which  are  omitted  can  never  receive  an  answer,  however  !■ 
portant  to  the  ends  of  justice  that  answer  may  ultimately  become. 
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CHAPTER  14. 


VIPHUBIG  ACID,  OB  OIL  OF  TTTBIOL.  SYMPTOMS — ^APPBIBINCSS  AFTIB  DKiTH — 
FATAL  DOSE — PBBIOD  AT  WHICH  DEATH  TAKES  PLACE — MODE  OP  DBTBOTIVO 
THE   POISON  Of  PURE  AND  MIXED   LIQUIDS — ON  ARTICLES  OF  CLOTHING. 

SuLPHUBio  Acid,  ob  Oil  of  Yitbiol.    Sulphate  of  Indigo. 

Iqlphuric  acid,  or  oil  of  vitriol,  is  more  extensively  used  in  the  arts  and 
Liifactares  than  any  other  acid ;  hence  cases  of  poisoning  by  it  are  very 
on.  Occamonally  it  is  nsed  for  saicidal  purposes,  more  especially  by 
i;  and  accidents  in  consequence  of  its  having  been  mistaken  for 
other  liquid  are  numerous.  It  has  often  been  used  externally 
jfitrtol-ihrowing),  where  the  object  was  to  injure  a  person,  in  fits  of  rage 
r  jealousy. 

BymptomB. — When  this  poison  is  swallowed  in  a  concentrated  form,  the 
Ip&pioms  produced  come  on  either  irmnediately^  or  during  the  act  of  swallow* 
■^.     In  a  case  which  came  under  the  notice  of  the  editor,  a  girl  swallowed 
ikmt  A  fluid  ounce  of  brown  oil  of  vitriol  in  mistake  for  a  magnesian 
piziare  which  she  was  in  the  habit  of  taking,  and  did  not  discover  the 
■irtaike  till  severe  symptoms  had  supervened.     There  is  violent  burning 
Wlir,  extending  through  the  throat  and  gullet  to  the  stomach,  and  the  pain 
b  often  so  severe  that  the  body  is  bent     There  is  an  escape  of  gaseous  and 
Itolhy  matter,  followed  by  retching  and  vomiting,  the  latter  accompanied 
ly  the  discharge  of  shreds  of  tough  mucus  and  of  a  liquid  of  a  dark  cofPee- 
pQfUkd  colour,  mixed  with  blood.     The  vomited  matters  may  contain  shreds 
jjll  mncouB  membrane  from  the  gullet  and  stomach,  and  even  portions  of  the 
iPinnilftT  structures  of  the  former.    These  may  form  complete  casts  of  some 
ysvtion  of  the  gullet  or  stomach.     The  mouth  is  excoriated,  the  lining 
ibrane  and  surface  of  the  tongue  white,  or  resembling  soaked  parch- 
it;  in  one  instance  the  appearance  of  the  mouth  was  as  if  it  had  been 
with  white  paint,     i^iter  a  time,  the  membrane  acquires  a  grey  or 
Inwniah  colour ;  the  mouth  is  filled  with  a  thick  viscid  subifitance,  consist* 
it%  of  saliva,  mucus,  and  the  corroded  membrane ;  this  renders  speaking 
Hd  swallowing  difficult.   If  the  poison  has  been  administered  by  a  spoon,  or 
Ike  phial  contfl^ning  it  has  been  passed  to  the  back  of  the  throat,  the  month 
sny  escape  the  chemical  action  of  the  acid.    A  medical  witness  must  bear 
4dB  circumstance  in  mind  when  he  is  required  to  examine  an  infant  sns- 
jwted  to  have  been  poisoned  by  sulphuric  acid.    Around  the  lips  and  on 
Die  neck  may  be  found  spots  of  a  brown  colour  from  the  spilling  of  the  acid 
tsd  its  action  on  the  skin.     There  is  great  difficulty  of  breathing,  owing  to 
^  swelling  and  excoriation  of  the  throat  and  larynx,  and  the  countenance 
ka,  from  this  cause,  a  blueish  or  livid  appearance ;  the  least  motion  of  the 
ibdominal  muscles  is  attended  with  increase  of  pain.     These  symptoms, 
•Uiongh  characteristic  of  the  action  of  a  corrosive  liquid,  have  been  some- 
tones  mistaken  for  those  of  disease.     (*  Henke,  Zeitschr.  der  S. A'  1848, 
%  284.)      The  stomach  is  so  irritable  that  whatever  is  swallowed  is  imme- 
diately ejected,  and  the  vomiting  is  commonly  violent  and  incessant.     In 
i  0M6  reported  by  Geogh^gaUi  the  patient  vomited  for  three  or  four 
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honrs.  This  STinptom  then  ceased,  and  did  not  recur,  although  Ae 
woman  did  not  die  antil  thirty-four  honrs  after  the  poison  had  been  iwil* 
lowed.  r^Med.  Gius.'  yoI.  48,  p.  328.)  The  matters  ^fv^  Tomited  genenttf 
contain  tne  poison ;  thej  are  acid,  and  if  thej  faU  on  a  limestone  paTeoMil 
there  is  effervescence ;  if  on  coloured  articles  of  dress,  the  colour  is  somSi 
times  altered  to  a  red  or  jellow,  or  it  is  entirely  discharged  and  the  teztm 
of  the  stuff  destroyed ;  on  a  black  cloth  dress,  the  spots  produced  by  tb 
concentrated  acid  are  reddish-brown,  and  remain  moist  for  a  considenUl  i 
time.  Attention  to  these  circumstances  may  often  lead  to  a  suspicion  d 
the  real  cause  of  the  symptoms,  when  the  facts  are  concealed.  AfUri 
time  there  is  exhaustion,  accompanied  by  great  weakness ;  the  pnlse  is'qnkl; 
small,  and  feeble ;  the  skin  cold,  mottled  or  dusky,  and  coTered  wilk  i  i 
clammy  sweat.  There  is  generally  great  thirst,  with  obstinate  oonstipaiMi 
of  the  bowels ;  should  any  evacuations  take  place,  they  are  commonly  eitli* 
of  a  dark  brown  or  leaden  colour,  in  some  instances  almost  black,  aring 
from  an  admixture  of  altered  blood«  There  are  sometimes  conynlsiTe  mofii 
ments  of  the  muscles,  especially  those  of  the  face  and  lips.  The  ocnudfc' 
nance,  if  not  livid  from  obstructed  respiration,  is  pale,  expressive  of  gml 
anxiety  and  intense  suffering.  The  intellectual  faculties  are  quite  olfli^ 
and  in  the  greater  number  of  cases  of  acute  poisoning  by  this  acid,  deift 
takes  place  very  suddenly  in  from  eighteen  to  twenty-four  honrs  after  ttl 
poison  has  been  taken. 

Appearances  after  death. — The  marked  effects  of  this  poison  are  Mt 
always  observed  in  the  stomach  ;  they  may  be  confined  to  the  region  of 
throat  and  windpipe.     In  an  inspection  of  the  body,  the  whole  conne 
the  alimentary  canal  from  the  month  downwards,  should  be  examiofldl 
since  in  recent  or  acute  cases  it  is  in  the  throat  and  gnllet  that 
generally  obtain  strong  evidence  of  the  action  of  a  corrosive  poison.    Til 
discovery  of  the  usual  marks  of  corrosion  in  these  parts  is  always  hig 
corroborative  of  the  signs  of  poisoning  found  in  the  stomach.     During 
inspection,  the  examiner  must  not  omit  to  notice  any  spots  on  the  ikk 
produced  by  the  spilling  of  the  acid :  these  are  commonly  of  a  dark 
colour,  and  are  situated  about  the  month,  lips,  and  neck.     The  appoaNi 
ances  met  with  in  the  body  vary,  according  as  death   has   taken  p' 
quickly  or  slowly.     Supposing  the  case  to  have  proved  rapidly  fatal, 
membrane  lining  the  mouth  may  be  found  white,  softened,  ana  corrodrfi 
The  mucous  membrane  of  the  throat  and  gullet  is  commonly  found  (W 
roded,  having  a  brown-black  or  ash-grey  colour,  and  dark-coloured  blood  il 
effused  in   patches  beneath  it.     The  corroded  membrane  of  the  gnllet 
occasionally  disposed   in  longitudinal  folds,   portions  of  it  being 
detached.     The  stomach,  if  not  perforated,  is  collapsed  and  con 
On  laying  it  open,  the  contents  are   commonly  found  of  a  dark  bionr 
or  black  colour  and  of  a  tarry  consistency,  being  formed  in  great  pHl 
of  mucus  and  altered   blood.     The   contents   may  or  may  not  be  waii 
according  to  the  time  the  patient  has  survived,  and  the  treatment  which 
has  been  adopted.     On  removing  them,  the  stomach  may  be  seen  Uafuiwi 
by  black  lines,  or  the  whole  of  the  mucous  membrane  may  be  corrngilei 
and  stained  black  or  of  a  dark  brown  colour.     This  blackness  is  not  entiroff 
removed  by  washing.     On  stretching  the  stomach,  traces  of  inflnmnntwa 
may  be  found  between  the  folds,  indicated  by  a  dark  crimson  oolov. 
On  forcibly  removing  the  blackened  membrane,  the  red  colour  indiciiivi 
of  inflammation  may  be  seen  in  the  parts  beneath.     Both  the  dark  fxAcfSOt 
and   marks   of  inflammation   are    sometimes    partial,   being  confined  t0 
isolated  portions  or  patches  of  the  mucous  membrane.     When  the  stomick 
is  perforated,  the  coats  are  softened,  and  the  edge  of  the  aperture  is  con- 
monly  black  and  irregular.     In  removing  the  stomach,  the  opoung  ii 
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lie  to  be  made  larger  by  the  mere  weight  of  the  organ.  The  contents 
not  always  escape;  bat  when  this  happens,  the  snrroiLnding  parts  are 
kcked  bj  the  poison.  In  one  case,  the  spleen,  the  liver,  and  the  coats 
die  aorta,  were  found  blackened  and  corroded  bj  the  acid,  which  had 
iped  through  the  perforation.  In  some  rare  cases  the  lining  membrane 
he  aorta  has  been  found  strongly  reddened.  When  a  person  has 
fired  for  eighteen  or  twenty  hours,  traces  of  corrosive  and  inflammatory 
on  may  be  found  in  the  small  intestines.  In  one  case  the  mucous 
abxane  of  the  ileum  was  corroded.  The  interior  of  the  windpipe,  as 
I  as  of  the  bronchial  tubes,  has  also  presented  marks  of  the  local  action 
the  acid.  The  acid  has  thus  destroyed  life  without  reaching  the 
Bach.  A  remarkable  instance  in  which  the  poison  penetrated  into 
i  destroyed  both  lungs  has  been   reported  by   Gull.      ('Med.  Gaz.' 

45,  p.  1102.)  It  is  important  for  a  medical  witness  to  bear  in  mind, 
t  the  month,  throat,  and  gullet  are  not  always  found  in  the  state 
▼e  described.  Ogle  met  with  a  case  in  which  the  membrane  of  the 
roe  was  but  slightly  afEected.  The  man  had  swallowed  a  large  dose 
me  acid  and  had  died  in  nine  hours.  (*  Med.  Times  and  Guz.'  Ap.  21, 
0.^  Strange  as  it  may  appear,  cases  are  recorded  in  which,  notwith- 
iding  the  introduction  of  this  poison  into  the  stomach,  the  gullet  has 
iped  its  chemical  action.  Dickinson  has  reported  a  case  of  poisoning 
aolphuric  acid,  in  which  there  was  no  corrosion  of  the  mouth  and 
oai.  The  patient,  a  female,  aot.  52,  recovered  in  about  five  mouths.  The 
nacb  had  probably  sustained  injury,  as  the  most  urgent  symptoms 
le  constant  vomiting  after  taking  food,  and  obstinate  constipation.  The 
ntity  of  acid  swallowed  was  half  an  ounce,  mixed  with  half  an  ounce  of 
aer.  The  patient  felt  immediately  a  burning  sensation  at  the  pit  of  the 
nach.  ('  Lancet,'  Nov.  26, 1853,  p.  502.)  The  acid  had  here  evidently 
i  its  corrosive  power  by  dilution.  Gases  of  recovery  are  rare.  A. 
■an  took  into  her  mouth  a  quantity  of  the  acid  by  mistake ;  she  spat  it 

immediately.    Magnesia  was  g^ven  to  her,  and  two  hours  afterwards 

was  suffering  from  intense  burning  pain  in  the  throat,  gullet,  and 
nach.  Her  lips  were  swollen  and  blistered ;  the  lining  of  the  mouth 
I  whitish,  but  not  excoriated  ;  the  soft  palate  and  uvula  were  congested 
I  partly  destroyed.  Olive  oil  and  bicarbonate  of  soda  were  g^ven  at 
vvals.  At  a  later  period,  there  was  vomiting  of  an  opaque,  milky- 
king  substance.  Two  days  after  there  was  some  difficulty  of  breathing, 
i  this  symptom  subsided,  and  the  patient  was  discharged  apparently 
L  (*  Lancet,'  1871,  II.  p.  540.)  When  the  acid  has  been  taken  in  a 
1  more  diluted  state,  the  marks  of  inflammation  on  the  mucous  membrane 
( lees  decided,  and  the  blackening  is  not  so  considerable.  Nevertheless, 
I  acid,  unless  too  much  diluted,  acts  upon  and  darkens  the  blood  in  the 
■eh,  as  well  as  that  contained  in  the  stomach,  although  it  may  not 
dceo  the  mucous  membrane  or  the  contents. 

Walker  met  with  a  case  in  which  a  man,  aot.  30,  swallowed  fifteen 
lobms  and  a  half  of  sulphuric  acid  (sp.  gr.  1*842),  and  died  twenty- 
i  boors  afterwards.  Half  an  hour  after  taking  the  poison  he  re- 
aUed  a  patient  in  the  collapsed  stage  of  cholera.  The  inside  of  the  lips, 
well  as  the  tongue  and  throat,  were  swollen,  and  had  the  appearance 
bong  smeared  with  thin  arrow-root.  He  suffered  severe  pain,  but  did 
i  vomit  until  three-quarters  of  an  hour  had  elapsed :  the  vomiting 
psared  to  be  then  excited  by  the  liquid  which  had  been  g^iyen  to  him. 
IS  vomited  matters  were  dark,  bloodv,  and  viscid.  The  patient  was 
MiUe  up  to  the  time  of  his  death.  An  inspection  revealed  the  usual 
pearances.  The  mucous  membrane  of  the  stomach  was  destroyed,  and 
I  whole  surface  was  darkened.    The  greatest  amount  of  injury  was 
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Bi  the  pyloric  end,  where  three  small  perforations  were  found.  Tk 
orifice  of  the  pylorus  was  swollen,  constricted,  and  hardened;  it  mi 
so  contracted  as  to  admit  only  a  sUver  probe.  The  dnodennm  had  tki 
suffered.  The  first  two  inches  of  the  arch  of  the  aorta  were  mach  inflnui 
There  were  no  traces  of  the  acid  in  the  stomach ;  there  was  a  slight  km 
in  the  dnodennm  ;  a  trace  in  the  serous  fluid  at  the  base  of  the  brain ;  ImI 
the  largest  quantity  was  fonnd  in  the  blood  contained  in  the  heni 
('  Edin.  Month.  Jour.'  June  1850,  p.  538.)  This  case  is  remarkable  in  ib 
fact  that  vomiting  was  not  immediate ;  that  there  were  no  spots  on  th 
face  ;  that  the  poison  was  swallowed  in  large  quantity  on  an  emp^ 
stomach ;  and  there  was  free  voluntary  exertion,  as,  twenty  hours  afai 
he  had  taken  the  poison,  the  man  got  out  of  bed  and  sat  on  a  nigk^ 
stool.  In  the  London  'Medical  Gazette,'  vol.  48,  p.  328,  a  full  aooool 
of  the  symptoms  and  appearances  after  death  in  a  well-marked  cssed 
poisoning  by  sulphuric  acid,  is  g^ven,  as  well  as  a  process  for  d^ecta| 
this  poison  when  absorbed. 

Quantity   required  to  destroy  life. — The  dangerous  effects  of  the  Mil 

appear  to  arise  rather  from  its  degree  of  concentration,  than  from  th 

absolute  quantity  taken.     The  quantity  actually  required  to  prove  bid 

must  depend  on  many  circumstances.     If  the  stomach  is  full  when  th 

poison  is  swallowed,  the   action  of   the   acid    may  be  spent  on  the  loij 

and  not  on  the  stomach ;    and  a  larger  quantity  might  then  be  tifai 

than  would  suffice  to  destroy  life  if  the  organ  were  empty.     The  smsM 

quantity  which  is  described  as  having  proved  fatal  was  in  the  foUowii| 

case : — Half   a  teaspoonful  of  concentrated  sulphuric  acid  was  gives  ll 

a  child  about  a  year  old  by  mistake  for  castor  oil.     The  usual  sympfeoal 

came   on,   with  great  disturbance  of  breathing,  and  the  child   diedil| 

twenty-four    hours.     The  quantity    here  taken  conld  not  have  ezceedd 

forty   drops,     (*  Med.   Graz.'   vol.   29,  p.   147.)    It  is,   however,  doubM 

whether  this  small  quantity  would  have  proved  fatal  to  an  adult   Th 

smallest  fatal  dose  which  Christison  states  he  has  found  recorded,  1 

one  drachm ;  it  was  taken  by  mistake  by  a  stout  young  man,  and  kiU 

him  in  seven  days.      (Op.  cit.)     Even  when  moderately  diluted,  it  «3 

destroy  life  rapidly.     A  man  swallowed,  on  an  empty  stomach,  six  ditokfli 

of  the  strongest  acid  diluted  with  eighteen  drachms  of  water.     He  sofod 

from  the  usual  symptoms,  and  died  in  two  hours  and  a  half.    (*  Med.  Tifll 

and  6az.'  1863,  1,  p.  183.)     Two-thirds  of  the  cases  prove  fatal. 

Period  at  which  death  takes  place. — It  has  been  already  stated,  that  fl( 
average  period  at  which  death  takes  place  in  cases  of  acute  poisoning  ll 
sulphuric  acid,  is  from  eighteen  to  twenty-four  hours.  When  the  stoniV 
is  perforated  by  the  acid,  it  commonly  proves  more  speedily  fatal.  Inii 
instance,  reported  by  Sinclair,  a  child  about  four  years  old  died  in  fiN 
hours  :  the  stomach  was  found  perforated.  When  the  poison  acts  upon  A 
windpipe,  death  may  be  a  still  more  speedy  consequence,  from  suffocate 
and,  owing  to  this,  it  appears  to  be  more  rapidly  fatal  to  children  tfas 
adults.  Craigie  mentions  a  case  in  which  three  ounces  of  conoentnM 
sulphuric  acid  destroyed  life  in  three  hours  and  a  half.  Bemer  met  will 
an  instance  in  which  death  took  place  in  two  hours.  A  case  is  repo>|i 
by  Watson,  in  which  a  woman  swallowed  two  ounces  of  a  strong  tcii 
8be  died  in  half  an  hour^  but  it  appears  that  a  quarter  of  an  hour  brfK 
death  she  had  made  a  deep  wound  in  her  throat,  which  gave  rise  to  gm 
bleeding.  The  stomach  was  found  extensively  perforated  :  but  it  is  UfU 
probablu  that  the  wound  accelerated  death  in  this  case.  The  shortest  ci 
recorded,  occurred  to  Bapp.  A  man,  set.  50,  swallowed  three  oaM 
and  a  half  of  concentrated  sulphnric  acid.  He  died  in  three-quariers  ^  i 
hour.    C  Q^  ^^'  I^^  ^^»  1850.)    On  the  other  hand,  thei^  are  nnmeiv 
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Dstances  reported  in  wbioh  the  poison  proved  fatal  from  seoondarj  canse8| 
i  periods  rarjing  from  one  week  to  several  months.  These  secondary 
anses,  such  as  contraction  and  occlasion  of  the  gallet,  may  threaten,  and 
ven  canse,  death  from  starvation,  and  reqnire  operative  procednres.  When 
he  passage  of  bongies  to  dilate  the  strictare  of  the  ossophagns  has  failed  to 
roenre  relief,  gastrotomj  has  been  successfully  performed,  and  the  patient 
nL  through  an  artificial  opening  into  the  stomach.  Eleven  deaths  from 
nlpburio  acid  poisoning  were  recorded  in  England  and  Wales  in  the  year 
880. 

Chemical  Analyiit. — This  acid  may  be  met  with  either  concentrated  or 
ilnted ;  and  a  medical  jurist  may  have  to  examine  it  under  three  condi- 
ions : — 1.  In  its  simple  state.  2.  When  mixed  with  organic  matters,  as 
rith  liquid  articles  of  food,  or  in  the  contents  of  the  stomach.  3.  On  solid 
iganio  substances,  as  where  the  acid  has  been  thrown  or  spilled  on  articles 
I  dress  or  clothing. 

1%  the  simple  state, —  If  coneentratedj  it  possesses  these  properties:  1. 
ITood,  sugar,  or  other  organic  matter  planged  into  it,  is  speedily  carbonized 
r  charred,  either  with  or  without  the  application  of  heat.  2.  When  boiled 
rith  wood,  copper-cuttings,  or  mercury,  it  evolves  fumes  of  snlphurons 
dd ;  this  is  immediately  known  by  the  odour,  as  well  as  by  the  acid  vapour 
ni  rendering  blue,  and  then  bleaching  starch-paper  dipped  in  a  solution 
i  iodic  acid.  3.  When  mixed  with  an  equal  bulk  of  water,  great  heat  is 
ifolved. 

The  diluted  Acid, — For  the  acid  in  a  diluted  state,  but  one  test  need  be 
ipplied,  either  the  barium  nitrate  or  the  barium  chloride.  Having  ascertained 
If  test-paper  that  the  liquid  is  acid,  we  dilute  a  portion  of  it,  and  add  a 
bw  drops  of  nitric  acid,  and  then  a  solution  of  the  barium  salt.  If  sulphuric 
leid  is  present,  a  dense  white  precipitate  of  barium  sulphate  will  fall  down : 
Ikis  is  insoluble  in  all  acids  and  alkalies.  The  precipitate  is  collected, 
vashed,  dried,  and  mixed  with  five  parts  of  charcoal  in  powder.  This 
Bixture  is  placed  in  a  small  platinum  crucible,  which  should  be  closely 
wvered,  and  then  heated  to  full  redness  for  five  minutes.  If  the  precipitate 
b  a  sulphate,  it  will  thus  be  converted  into  a  sulphide.  In  order  to  prove 
Bus : — I.  A  portion  of  the  mixture  when  cooled  may  be  mixed  with  water, 
veil  stirred,  and  filtered.  A  pale  yellowish  liquid  will  be  obtained,  having 
in  alkaline  reaction,  and  giving  a  brown  or  black  precipitate  with  a  solution 
of  lead  acetate.  2.  If  in  small  quantity,  the  mixture  may  be  placed  at 
SDoe  on  glased  card  (coated  with  lead  carbonate)  and  wetted,  when  a  stain 
if  lead  sulphide  will  be  produced.  3.  The  powder  may  be  heated  with 
Strong  hvdrochloric  acid,  when  sulphuretted  hydrogen  will  be  copiously 
•fdved,  known  by  its  smell  and  other  properties.  If  the  quantity  of  pre- 
cipitated sulphate  is  very  small,  it  may  be  mixed  with  one- third  of  its  weight 
if  ^tassium  cyanide  and  heated  in  a  reduction-tubo  to  full  redness.  This 
lendae,  placed  on  glazed  card,  and  wetted,  gives  the  reaction  indicative 
of  the  presence  of  a  sulphide,  proving  that  the  original  precipitate  was  a 
nlphate,  and  that  sulphuric  acid  was  present  in  the  liquid  submitted  to 
IDalysis. 

Diluted  sulphuric  add  does  not  carbonize  organic  substances  which  are 
Bunersed  in  it.  The  application  of  heat  will  only  effect  carbonization  when 
the  water  of  the  add  is  entirely  evaporated.  Thus,  paper  or  linen,  wetted 
with  the  diluted  acid,  becomes  charred  when  dried  and  heated.  This  may 
Mrve  as  one  method  of  identification  in  the  absence  of  tests. 

In  liquids  containing  organic  matter, — If  sulphuric  acid  is  mixed  with 
mch  liquids  as  porter,  cofEee,  or  tea,  the  liquid  is  first  rendered  clear  by 
lltraiion.  Some  liquids,  such  as  vinegar,  beer,  and  most  wines,  generally 
untaia  a  soluble  sulphate  and  have  an  acid  reaction.    Should  the  liqoid 
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be  tiiick  And  vUcid  like  grael,  it  Joa-j  be  diluted  with  water,  utd  An 
boiled  with  the  addition  of  a  little  aoetio  add.  For  the  action  of  At 
bariam  teet,  it  is  not  Decasaaiy  that  the  liquid  should  bs  abaolutelf  dn^ 
proTided  it  is  not  so  thick  aa  to  interfere  mechanioallj  with  the  anfandsMi 
of  the  precipitate.  So  far  with  regard  to  liquids  administered,  |or  rf 
which  the  administration  has  been  attempted.  A  similar  prooeaa  msyh 
applied  to  the  examination  of  matters  vomited  and  of  the  ctmtvntt  cf  til 
tlomaeh,  care  being  taken  to  separate  the  insolable  parts  bj  filbntig^ 
before  adding  the  teet.  The  coats  of  the  stomach  sbonld  be  cut  np  ■! 
then  boiled  in  distilled  water  for  some  time  for  the  perfect  ext^mction  of  tb 
acid.  The  decoction  61tered  and  concentrated  by  evaporation  maj  Urn 
yield  evidence  of  ito  presence,  and  is  then  tested  for  the  praeuoe  of  a  £r« 
mineral  acid  in  one  of  two  ways.  Ferric  acetate  is  mixed  wi^  a  BolntioBd 
potassinm  inlphocyanida  This  mixture  will  yield  a  blood-red  oolonr  «hi 
added  to  the  snapected  liqnid  shonld  a  free  mineml  acid  be  present  ii 
alcoholic  Bolotion  of  methyl-riolet  is  also  rendered  bine  when  l-4000tli  |ail 
of  salphanc  acid  is  added.  If  there  he  evidence  of  a  free  mineral  acid,«l 
the  Iiqnid  yields  a  decided  precipitate  with  barium  nitrate  solntioB,  1 
should  be  concentrated  by  evaporation  if  necessary,  and  strong  alcohol  kl 
added  till  the  mass  contains  75  per  cent,  by  volnme  of  absolute  alcobd.  Ttt- 
soluble  sulphates  are  thus  precipitated  ;  and  after  standing  and  filtration  Ii 
remove  these,  the  filtrate  is  nentialized  with  solution  of  potaah,  the  alooU 
distilled  oS,  the  solution  evaporated  tc  dryness.  The  residue,  when  taka 
np  with  water,  may  then  be  tested  with  barium  nitrate  after  aoidificatka. 
with  hydrochloric  acid.  One  part  of  the  precipitate  correapcmda  to  (HI 
part  by  weight  of  snlphnric  acid, 

Fi(.  *.  When  the  acid  is  mixed  with  milk,  decomposed  Iikolj 

''^  and  mucus,  or  other  SDbstances  which  render  it  thick  ni 

viscid,  it  may  be  readily  separated  by  dialysis;  a  prooM 
which  is  applicable  to  the  otber  acid  poisons,  such  ai  Iks 
nitric,  hydrochloric,  and  oxalic.     A  portion  0)f  the  Mil 
viscid  liquid  shonld  be  placed  in  a  teat  tnbe,  about  in 
inches  long  and  one  inch  in  diameter,  open  at  both  end^ 
^  the  neck  being  securely  covered  with  a  layer  of  Ma 
^_^^_^_  "  bladder,  or  parchment  paper.      The  tube  is   then  in* 
""^^  ~         mersed,  mouth  downwards,  in  a  vessel  oontaining  &• 
duifii*  or  liquid  tilled    water.      After    some  honra    the    acid   will  pMI 
P°**™*-  through  the  membrane,  and  may  be  detected  in  the  i 

This  process  may  be  employed  as  a  trial  test  of  the  contents  of  the  sto 
when  they  have  a  strongly  acid  reaction.     In  thus  tenting  for  Balphnil 
acid  it  must  be  remembered  that  a  sulphate,  sncK  as  Epsom  salts,  may  to 
present  in  the  liqnid,  and  an  innocent  acid  like  vinegar  or  lemon-jnioe 
give  the  acid  reaction.     To  remove  any  fallacy  on  this  ground,  a  poi 
of  the  liquid  tested  shonld  be  evaporated,  and  treated  with  aloobol  as  a)nd|f 
described. 

It  is  an  important  fact  that  the  contents  of  a  stomach  in  a  case  at 
poisoning  by  sulphuric  acid,  are  eometimes  entirely  free  from  any  tnM 
of  this  poison,  even  when  it  has  been  swallowed  in  large  qnantt^. 
The  acid  is  not  commonly  found  whan  the  person  has  been  under  Ueii 
ment,  when  there  has  been  considerable  vomiting,  aided  by  the  drinloBf 
of  water  or  other  simple  liquids,  or  when  he  has  survived  several  daja 
If  the  cOBc  has  been  under  treatment,  the  acid  is  either  wholly  abtoit 
or  nentralieed  by  antidotee.  A  girl  swallowed  four  or  fire  onnces  ol 
diluted  oil  of  vitriol,  and  died  in  eighteen  hours.  No  portion  of  the  tai 
could  be  detected  in  the  stomach;  bnt  she  hod  vomited  oonaidentblj, 
amd  the  acid  was  easily  proved  to  exist  in  the  Tomited  matten,  % 
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Mnining  &  portion  of  the  sheet  of  a  bed  which  had  become  wetted  by 
m.  In  another  case,  nearly  two  ounces  of  the  concentrated  acid  were 
allowed ;  the  patient  died  in  twenty-five  hours ;  the  stomach  was  exten- 
Btj  acted  on,  and  yet  no  trace  of  the  acid  could  be  discovered  in  the 
itents.  The  liquiaity  of  the  poison,  and  the  facility  with  which  it 
x>me8  mixed  with  otiier  liquids  and  ejected  by  vomiting,  will  readily 
niah  an  explanation  of  this  fact.  In  many  cases  of  poisoning  by  snl- 
Dric  acid,  therefore,  a  medical  witness  must  be  prepared  to  find  that 
xoical  analysis  will  furnish  only  negative  results.  This,  however,  is  not 
onsistent  with  death  having  taken  place  from  the  poison.  The  facts 
)  80  conclusive  on  this  point,  that  it  would  be  unnecessary  to  add  to  the 
denoe  accumulated  on  the  subject,  but  that  an  erroneous  statement 
I  been  made  that  no  person  can  die  from  poison,  except  the  poison  be 
md  in  the  body.  Gasper  has  dealt  with  this  question.  He  relates  three 
166  of  poisoning  by  sulphuric  acid,  which  occurred  in  his  practice,  one 
ich  proved  faial  in  eight  days,  a  second  in  five  days,  and  a  third  in 
!6e  days.  In  not  one  instance  could  a  trace  of  the  poison  be  found. 
aadb.  der  G^r.  Med.  1,  pp.  421,  429.)  In  the  second  case  two  table- 
Mmfals  were  swallowed  by  a  girl.  The  analysis  revealed  merely  the 
ddental  presence  of  a  fractional  part  of  a  grain  of  alkaline  sulphate  in 
>  stomach  and  bowels.  Thus  there  was  an  entire  failure  of  proof  from 
amistiy,  while  the  facts  of  the  case,  and  the  appearances  in  the  body, 
ibliahed  conclusively  that  death  had  really  been  caused  by  sulphuric 
d.  In  one  instance,  in  which  death  took  place  on  the  eleventh  day, 
I  author  found  no  trace  of  sulphuric  acid  in  the  body.  If  the  stomach 
mid  be  perforated,  the  contents  will  be  found  in  the  abdomen,  or 
chaps  in  the  lower  part  of  the  cavity  of  the  pelvis :  they  may  then  be 
lected,  boiled  with  distilled  water,  and  the  solution  examined  for  the 
id  by  the  process  already  described.  If  the  contents  of  the  stomach 
I  highly  putrefied,  the  sulphuric  acid  may  be  found  combined  with 
DDonia. 

On  solid  organic  suhstcMces, — It  sometimes  happens  in  cases  of  poisoning 
sulphuric  acid  that  it  is  spilled  upon  articles  of  clothing,  such  as  cloth 
lincni,  and  here  a  medical  jurist  may  succeed  in  detecting  it,  when  every 
ksr  source  of  chemical  evidence  fails.  Again,  sulphuric  acid  is  often 
sd  for  the  purpose  of  seriously  injuring  a  party,  as  by  throwing  it  on 
t  person,  and  under  the  Criminal  Law  Consolidation  Act  it  is  enacted 
rt  whosoever  shall  cast  or  throw  at,  or  upon,  or  otherwise  apply  to  any 
mm  any  corrosive  fluid  with  intent  to  bum,  maim,  disfigure,  or  disable 
f  person,  or  to  do  some  grievous  bodily  harm,  shall,  whether  any  hodUy 
pry  he  effected  or  not^  be  guilty  of  felony,  and  punished  accordingly.  A 
smical  examination  of  the  clothes  may  furnish  the  only  evidence  of  the 
Bosive  nature  of  the  fluid,  which,  when  accompanied  with  bodily  injury, 
■ders  the  offender  liable  to  a  severe  punishment.  On  such  occasions, 
oof  of  the  corrosive  nature  of  the  liquid  is  required ;  and  this  is  easily 
teined  by  a  chemical  examination  of  a  part  of  the  dress.  A  case  of  this 
■d  was  tried  at  the  Liverpool  Winter  Assises,  1866  (Beg.  v.  Oof),  The 
^Dj  appears  to  have  been  of  a  superficial  kind.  The  jury  found  the 
■cmer  guilty  of  throwing  the  corrosive  fluid,  but  with  no  intent  to  injure. 
lis  was  tantamount  to  an  acquittal.  Injury  to  the  clothes  only  does  not 
sstiinte  the  crime.  There  must  be  injury  to  the  person.  There  have 
n  many  instances  of  vitriol-throwing  for  the  sake  of  damaging  the 
ML  The  process  of  analysis  is  simple.  The  spot,  unless  it  has  been 
iriied,  strongly  reddens  litmus  paper  pressed  upon  it.  The  stained  &brio 
mid  be  digested  in  rectified  spirit  at  a  gentle  heat,  whereby  a  brown- 
i-ooloiired  liquid  may  be  obtained  on  fiiltration.    If  sulphuric  aoid  is 
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present,  the  liquid  will  have  an  acid  reaction,  and  produce  the  nsnal  effeeii 
with  the  barium  test  after  evaporation  and  dilution  with  water.  Old 
stains  are  known  hy  the  complete  destruction  of  the  organic  fibre :  htA 
stains  by  their  dampness.  The  acid  remains  fixed  in  the  stuff.  Snlphuie 
acid  has  been  thus  detected  in  clothing  after  the  lapse  of  twentj-sem 
years.  The  detection  of  spots  of  this  acid  on  articles  of  dress,  has  a 
some  cases  served  to  supply  the  place  of  direct  evidence  from  a  chemiol 
analysis  of  the  stomach ;  and  in  other  instances  it  has  aided  jnsticd  ii 
fixing  on  an  accused  person  the  act  of  administration. 

The  importance  of  analysis  applied  to  articles  of  clothing  was  miil 
evident  in  Beg.  v.  Brown  (Bury   ot.  Edmunds,  Lent  Ass.  1864).     Tte 
deceased,  aged  three  years,  was  an  illegitimate  child  of  the  prisoner.   B 
was  living  with  the  prisoner's  father  and  mother.     On  the  day  of  its  desA, 
the  prisoner  came  to  see  the  child,  and  was  with  it  alone  in  &  bedroom :  k 
fioe  minutes  after  she  had  left  the  room,  no  other  person  being  present,  ib 
child  was  heard  to  be  sick,  and  it  was  found  to  be  suffering  from  the  eieeil 
of  some  corrosive  acid.      The  child  died  in  nine  or  ten  hours,  and  tH 
symptoms  during  life,  when  it  was  seen  by  a  medical  man,  as  well  as  At; 
appearances  in  the  body  after  death,  were  clearly  those  of  poisoning  \ffA. 
of  vitriol.     The  acid  was  detected  in  vomited  matter  on  the  shirt  of  Al; 
child,  and  on  a  dress  worn  by  the  mother  on  the  occasion  of  herviri 
It  was  further  proved  that  a  bottle  of  vitriol,  kept  in  a  closet  of  the  hoMi; 
where  she  was  servant,  was  missing.     In  spite  of  these  strong  fadi  ft; 
proof  of  administration,  the  jury,  under  the   charge  of  Cockbnm,  (aK»| 
acquitted  the  prisoner.     It  was  somewhat  remarkable  that  the  child  Mt\ 
not  scream  from  pain  during  the  act  of  swallowing,  and  that  attentifli 
should  not  have  been  called  to  its  condition  until  after  the  lapse  of  M: 
minutes.     Still,  the  facts  appeared  to  point  to  the  prisoner  only,  as  Ai: 
person  who  administered  the  poison. 


Sulphate  of  Indigo. 

Several  cases  of  accidental  poisoning  by  this  liquid  have  occurred, 
the  compound  is  a  solution  of  indigo  in  strong  sulphuric  acid,  the  symp) 
and  appearances  after  death  are  similar  to  those  which  have  been  all 
described.     This  kind  of  poisoning  may  be  suspected  when,  together 
these  symptoms,  the  membrane  of  the  mouth  has  a  blue  or  blue-UMt 
colour.     The  vomited  matters,  as  well  as  the  faeces,  are  at  first  of  a  dif] 
blue-black  tint ;  afterwards  green ;  and  it  was  observed  in  two  ii 
that  the  urine,  voided  by  the  patients,  had  a  blue  tinge. 

As  indigo  is  one  of  the  substances  now  directed  to  be  mixed  vifcj 
arsenic  when  this  poison  is  sold  in  small  quantities,  the  detection  of  ttilj 
colouring  principle  in  the  mouth  and  vomited  matters  will  not  n< 
show  that  it  has  been  taken  in  the  form  of  sulphate. 

Analysis. — This  solution  is  of  a  dark  blue  colour,  and  strongly  9at 
Sulphuric  acid  is  detected  in  it  by  the  methods  above  described.  Th«  U"' 
colour  is  discharged  by  chlorine,  or  when  a  portion,  previously  dilutsd, »: 
boiled  with  nitric  acid. 
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CHAPTER  15. 
aaomxo    bt   kitrio  acid  ob  aqua  fortis — apptbarances  apter  death — 

PBOCESSES  for  DETECTING  THE  POISON  IN  LIQUIDS  CONTAINING  ORGANIC  MATTER 
— POISONING  BT  HYDROCHLORIC  ACID. 

iTRic  ACID  ia  popularly  known  under  the  name  of  Aqna  Fortis,  or  Bed 
pint  of  Nitre.  According  to  Tartra,  it  seems  to  have  been  first  used  as  a 
nson  about  the  middle  of  the  fifteenth  centnrj.  Although  it  is  perhaps 
I  much  used  in  the  arts  as  oil  of  vitriol,  cases  of  poisoning  by  it  are  not 
vj  common.  In  the  year  1880,  five  deaths  from  this  acid  were  recorded 
i  England  and  Wales. 

Symptoms, — When  nitric  acid  is  taken  in  a  concentrated  state,  the 
fmptoms,  on  the  whole,  bear  a  close  resemblance  to  those  produced  by 
ilpharic  acid.  They  come  on  immediately^  and  the  swallowing  of  the 
Bid  is  accompanied  by  intense  burning  pain  in  the  throat  and  gullet,  extend- 
ig  downwards  to  the  stomach :  there  are  gaseous  eructations,  from  the 
kemical  action  of  the  poison,  swelling  of  the  abdomen,  violent  vomiting  of 
iquid  or  solid  matters,  mixed  with  altered  blood  of  a  dark  brown  colour, 
•d  shreds  of  yellowish-coloured  mucus,  having  a  strongly  acid  reaction. 
Bm  abdomen  is  generally  exquisitely  tender :  but  in  one  well-marked  case 
I  poisoning  by  the  acid,  the  pain  was  chiefly  confined  to  the  throat :  pro- 
■Uv  the  poison  had  not  reached  the  stomach.     The  mucous  membrane 

I  the  mouth  is  commonly  soft  and  white,  after  a  time  becoming  yellow, 
r  even  brown;  the  teeth  are  also  white,  and  the  enamel  is  partially 
Ifiitroyed  by  the  chemical  action  of  the  acid.  There  is  great  difficulty  of 
ipeaking  and  swallowing,  the  mouth  being  filled  with  viscid  mucus :  the 
^wer  of  swallowing  is,  indeed,  sometimes  entirely  lost.  On  opening 
Jie  mouth,  the  tongue  may  be  found  swollen,  and  of  a  citron  colour ;  the 
xmsils  are  also  swollen  and  enlarged.  The  difficulty  of  breathing  is  occa- 
■onally  such  as  to  render  tracheotomy  necessary,  especially  in  young 
pBsons.  (*  Med.  Gbiz.'  vol.  12,  p.  220.)  As  the  symptoms  progress,  the 
ftlae  becomes  small,  frequent,  and  irregular — the  surface  of  the  body  cold, 
■d  there  are  frequent  rigors  (shivering).  The  administration  of  remedies, 
kven  the  swallowing  of  the  smallest  quantity  of  liquid,  increases  the  severity 

II  the  pain,  occasions  vomiting,  and  gives  rise  to  a  feeling  of  laceration  or 
jfeRosion.  (Tartra,  144.)  There  is  obstinate  constipation.  Death  takes 
pboes  in  from  eighteen  to  twenty-four  hours,  and  is  sometimes  preceded  by 
I  kind  of  stupor,  from  which  the  patient  is  easily  roused.  The  intellectual 
iKolties  commonly  remain  clear  until  the  last.  In  one  instance  the  patient 
Ms  insensible,  but  she  ultimately  recovered.  Death  may  be  occasioned  by 
the  action  of  thils  acid  on  the  larynx,  as  in  the  case  of  sulphuric  acid. 
Should  the  patient  survive  the  first  effects  of  the  poison,  the  mucous  mem- 
^nuie  of  the  throat  and  gullet  may  be  ejected,  either  in  irregular  masses,  or 
fn  the  form  of  a  complete  cylinder.  There  is  great  irritability  of  the 
ffcomach,  with  pain  on  taking  food,  frequent  vomiting  and  ultimate  destruc-" 
tioQ  of  the  powers  of  digestion :  the  patient  becomes  slowly  emaciated,  and 
^Kei,  sometimes  after  many  months,  from  starvation  or  exhaustion.  A  man 
itUlowed  nitric  acid  in  beer :  he  recovered  from  the  first  symptoms,  but 
ted  six  months  afterwards,  evidently  from  the  injury  caused  by  the  poison 
b  the  mucous  lining  of  the  stomach.  He  suffered  from  pain  and  from 
^fich  irritability  in  this  organ,  that  neither  solids  nor  fluids  could  be 
stained.     ('  Lancet,'  1860,  II.  p.  510.) 

The  vapour  of  this  acid  is  destractiye  to  life.    In  1854,  Mr.  Eaywood^ 
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&  chemist  of  Sheffield,  lost  his  life  under  the  following  oironmstMio 
He  was  poaring  a  mixtare  of  nitric  and  snlphnric  acids  from  a  o 
containing  aboat  sixty  pounds,  when  by  some  accident  the  yesse^ 
broken.  For  a  few  minutes  he  inhaled  the  fumes  of  the  mixed  add 
it  does  not  appear  that  any  of  the  liauid  fell  over  him.  Three  hours 
the  accident,  he  was  sitting  up  and  appeared  to  be  in  moderatelj 
health.  He  was  then  seen  by  a  medical  man,  and  complained  mer 
some  cuts  about  his  hands.  He  coughed  yiolently.  In  three  hours 
there  was  difficulty  of  breathing,  with  increase  of  the  cough.  Thei 
a  sense  of  tightness  at  the  lower  part  of  the  throat,  and  the  puis 
hard.  At  times  he  said  he  could  scarcely  breathe.  He  died  eleven 
after  the  accident.  On  inspection,  there  was  congestion  of  the  wii 
and  bronchial  tubes,  with  effusion  of  blood  in  the  latter.  The  heai 
flaccid,  and  contained  but  little  blood ;  and  the  lining  membrane  c 
heart  and  aorta  was  inflamed.  The  blood  had  a  slightly  acid  rei 
The  windpipe  was  not  examined.  It  is  very  probable  that  the  a 
mischief  was  in  this  organ,  and  that  the  deceased  died  from  inflamo 
effusion  and  a  swelling  of  the  parts  about  the  opening  of  the  win 
('  Lancet,'  Ap.  15,  1854,  p.  430.)  A  similar  accident  occurred  t 
Stewart  and  one  of  the  janitors  of  an  educational  institution  in 
burgh,  in  1863.  A  jar  of  nitric  acid,  which  he  was  carrying,  fell  ( 
floor  and  was  broken.  He  and  the  janitor,  instead  of  withdr 
from  the  spot,  wiped  the  floor,  and  attempted  to  save  some  of  the 
They  thus  inhaled  the  fumes  which  were  immediately  diffused.  Si 
returned  home  unconscious  of  the  mischief  which  had  been  done, 
an  hour  or  two,  difficulty  of  breathiog  came  on,  and  in  spite  of 
effort  to  save  his  life,  he  died  in  ten  hours  after  the  accident, 
janitor  suffered  from  similar  symptoms,  and  died  the  day  foll< 
(*Chem.  News,'  1863,  p.  132.)  It  is  probable  that  in  these  cases 
was  great  bronchial  effusion,  leading  to  the  entire  obstruction  of  n 
tion.  The  fumes  of  nitrous  acid  vapour,  which  are  generally  assc 
with  nitric  acid,  are  of  a  very  deadly  kind.  In  the  manufacture  oi 
cotton  acid  vapours  are  evolved,  which,  if  respired,  althougl 
may  produce  no  immediate  ill  effects,  are  liable  to  cause  pneo 
and  death.  On  one  occasion,  in  preparing  gun-cotton,  the  i 
accidentally  inhaled  the  vapour,  and  suffered  from  severe  const 
of  the  throat,  tightness  in  the  chest,  and  cough  for  more  than  a 
The  fumes  from  batteries  worked  with  nitric  acid  are  often  produci 
serious  results ;  and  the  editor  has  met  with  serious  cases  resultini 
their  inhalation. 

Appearances  after  death. — Supposing  death  to  have  taken  place  i 
from  the  liquid  acid,  the  following  appearances  may  be  observed, 
skin  of  the  mouth  and  lips  will  present  various  shades  of  colour,  fi 
orange-yellow  to  a  brown ;  it  appears  like  the  skin  after  a  blister  oi 
and  is  easily  detached  from  the  subjacent  parts.  Yellow  spots  pn 
by  the  spilling  of  the  acid  may  be  found  about  the  hands  and  ne 
yellow  froth V  liquid  escapes  from  the  nose  and  mouth ;  and  the  ab 
18  often  much  distended.  The  membrane  lining  the  mouth  is  son 
white,  at  others  of  a  citron  colour;  the  teeth  are  white,  but  pre 
yellowish  colour  about  the  coronsB.  The  pharynx  and  larynx  are 
mflamed ;  and  the  latter  is  sometimes  oedematous.  The  lining  mex 
of  the  gullet  is  softened,  and  of  a  yellow  or  brown  colour,  easily  del 
often  in  long  folds.  The  windpipe  is  more  vascular  than  usual,  a 
lungs  are  congested.  The  most  strongly  marked  changes  are,  ho 
seen  in  the  stomach.  When  not  pei^orated,  this  organ  may  be 
distended  with  gas,  its  mucous  membrane  partially  inflamed,  and  c 
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r  patches  of  &  yellow,  brown,  or  green  colour ;  or  it  maj  be  even  black. 
Ills  green  ooloor  ia  dae  to  the  action  of  the  acid  on  the  coloaring  matter 
the  bile;  bnt  it  mnst  be  remembered  that  a  morbid  state' of  the  bile 
irif  may  give  a  similar  appearance  to  the  mncons  membrane  in  many 
tes  of  death  from  natural  disease.  There  is  occasionally  iDflammation 
the  peritoneum,  and  the  stomach  is  adherent  to  the  snrroanding  organs. 
I  ooats  may  be  so  moch  softened,  as  to  break  down  under  the  slightest 
Bsmre.  In  the  duodenum  similar  changes  are  found ;  but  in  some  cases 
e  small  intestines  have  presented  no  other  appearance  than  that  of  slight 
iness.  It  might  be  supposed  that  the  stomach  would  be  in  general 
rforated  by  this  corrosive  liquid;  but  perforation  has  not  been  often 
■erred.  Tartra  met  with  only  two  instances,  and  in  one  of  these  the 
non  survived  twenty,  and  in  the  other  thirty  hours.  In  giving  this 
ison  to  rabbits,  he  did  not  find  the  stomach  pei^orated,  although  the  acid 
d  evideiitly  reached  that  organ,  as  its  coats  were  stained  of  a  deep  yellow 
kmr.  In  these  experiments  the  non-perforation  appeared  to  be  due  to 
6  protectiTe  influence  of  the  food  with  which  the  stomach  was  distended. 
.  tae  few  cases  that  are  reported  in  English  journals,  it  would  appear 
■i  the  stomach  has  not  been  perforated  :  the  poison  had  been  swallowed 
on.  after  a  meal,  and  its  coats  had  thus  escaped  the  corrosive  action  of 
6  add.  In  a  case  which  proved  fatal  after  the  long  period  of  six  months, 
ve  was,  at  the  intestiniJ  end  of  the  stomach,  a  distinct  cicatrix  with 
lekering  and  hardening  of  the  surrounding  mucous  membrane,  causing 
■light  contraction  of  the  pyloric  orifice.  The  only  other  appearance 
Misted  in  some  dark  longitudinal  lines  on  the  posterior  surface  of  the 
nag  membrane  of  the  gullet.  This  had  probably  been  caused  by  the 
mL  C  Lancet,'  I860, 11.  p.  510.)  In  1871  a  man  died  in  Guy's  Hospital 
icnteen  hours  after  swallowing  three  fluid  ounces  of  commercial  nitric 
id.  On  examination  the  stomach  was  found  much  disorganized.  There 
■■  a  small  aperture  on  the  anterior  sarface,  half  an  inch  from  the  lower 
feder,  and  one  inch  to  the  left  of  a  vertical  line  drawn  from  the  entrance 
I  tiie  g^ullet.  Around  the  opening  the  peritoneum  was  ecchymosed,  but 
>  l^ph  was  exuded ;  and  it  is  probable  that  the  rupture  had  taken  place 
mi  the  time  of  death.  The  duodenum  showed  signs  of  sloughing  on 
li  valvnlflB  conniventes ;  whilst  the  jejunum  and  ileum  were  natural  in 
Ifearance.    ('  Guy's  Hosp.  Rep.'  xvii.  1872,  p.  223.) 

Quantity  required  to  destroy  life, — The  smallest  quantity  of  this  acid 
Udi  the  author  finds  reported  to  have  destroyed  life,  is  about  two  drachms, 
i  was  in  the  case  of  a  boy,  aged  thirteen :  he  died  in  about  thirty-six 
Hn.  Bat  less  than  this  quantity,  even  one  drachm,  woald  doubtless  saffice 
I  kill  a  child,  and,  under  certain  circumstances,  an  adult ;  for  the  fatal 
Bah  depends  on  the  extent  of  the  mischief  produced  by  this  corrosive 
riwn  in  the  windpipe,  gullet,  and  stomach.  What  is  the  largest  dose  of 
laeentrated  acid,  from  the  effects  of  which  a  person  has  recovered,  it  is 
Bcult  to  say ;  since  in  most  of  the  cases  of  recovery  mentioned  by  authors, 
b  quantity  of  the  poison  taken  was  unknown.  A  case  of  recovery  from 
boat  half  an  ounce  of  the  strong  acid  mixed  with  the  diluted  acid,  is 
toted  ('Lancet,'  1870,  1,  p.  549).  The  patient  was  a  man,  set.  21. 
m  had  the  usual  symptoms,  with  the  exception  that  there  was  no  yel- 
wing  of  the  teeth  nor  corrosion  of  the  mouth.  The  vomited  matters 
■re  bloody  and  of  a  dark  colour.  He  suffered  from  stricture  of  the 
■Dei,  and  this  remained  when  he  left  the  hospital  about  fifteen  weeks 
kr  his  admission.  In  the  editor's  case  (supra)  of  poisoning  by  three 
noes  of  nitric  acid  death  resulted  in  seventeen  hours.  The  stomach 
If  perforated. 

Period  at  which  deaih  takes  place, — Sobemheim  relates  a  case  of  poi- 
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Boning  hy  nitric  acid,  wbich  proved  fatal  in  on«  hour  and  ikna  jnorim 
(Op.  cit.  402.)  This  the  aothor  believes  to  be  the  most  rapidlj  btal 
instance  on  record,  where  the  acid  acted  as  a  poison.  The  nmal  mlt 
marked  effects  were  fonnd  in  the  gullet,  stomach,  and  small  intestiui 
In  infants,  however,  life  maj  be  destrojed  bv  this  poison  in  a  few  "'"^tWi 
should  it  happen  to  effect  the  larynx.  The  longest  case  is,  periup^ 
that  recorded  bj  Tartra,  where  a  woman  perished  from  exhanstion,  p» 
dcced  bj  the  secondary  effects  of  the  poison,  eigM  montfu  after  hanaf 
■wallowed  it. 

Ghemiad  Analyti*. — Jit  ihs  timple  $tal6.  This  acid  mar  be  mot  wilk 
either  concentrated  or  dilated.  The  eoncenfrated  acid  varies  in  oolonrfnat 
deep  orange  red  to  a  light  straw  yellow.  It  may  be  recognised,  1.  By  enh- 
ing  acid  fames  when  exposed  to  the  air  or  when  heated.  2.  By  its  sttioiif 
nitrogenous  organic  matter,  snch  as  wool,  yellow  or  brown,  the  coloar  boif 
heightened  and  tnmed  to  a  reddish  tint  by  contact  wi^  canstib  alkilia^ 
3.  When  mixed  with  a  few  copper  cnttings,  it  is  rapidly  decomposed,  daip 


red  acid  vapours  are  given  off,  and  a  blneiah-green  solntion  of  eopHT 
litrate  is  formed.  Tin  or  mercury  may  be  substituted  for  copper  in  m 
ixperiment.     i.  The  addition  of  gold-leaf  and  a  few  drops  of  hydrodilorit 


acid.  On  warming  the  mixture,  if  nitric  acid  is  present  the  gold  ii  dii- 
solved.  Common  aqua  fortiB  (nitric  acid)  sometimes  contains  ss  ■>■ 
purity,  a  enfiicieiicy  of  hydrochloric  acid  to  dissolve  gold-leaf  by  heat,  h 
the  dihiled  ttate.  This  acid  is  not  precipitated,  like  snlphnric,  hj  uf 
common  reagent,  sinee  all  its  alkaline  combinatioos  are  soluble  in  wste.      ^ 

1.  The  liquid  has  a  highly  acid  reaction,  and  on  boiling  it  with  km     I 
copper  turnings,  red  nitrous  fumes  are  given  off,  unless  the  proportion  d 
water  is  very  great     At  the  same  time  the  liquid  acquires  a  blue  coltnr. 

2.  A  streak  made  on  white  paper  with  the  dilated  acid  does  not  carboniii 
the  paper  when  heated ;  but  a  faint  yellow  stain  is  left.  3.  The  liqnid  ii 
not  precipitated  by  a  salt  of  barinm  or  of  silver.  The  two  last  experi- 
ments give  merely  negative  results  :  they  serve  to  show  that  solphnne 
and  hydrochloric  acids  are  absent. 

In  order  to  detect  nitric  acid,  the  liquid  shonld  be  first  tested  for  tb 
presence  of  a  free  mineral  acid  in  the  way  described  for  snlphorio  aeidi 
then  carefully  neutralized  by  a  solution  of  potash,  and  evaporated  slower 
to  obtain  crystals.     If  the  liqnid  contain  nitric  acid,  these  crystals  will 
Ptg  (  possess  the  following  characters : — 1.  Tbff 

appear  in  the  form  of  lengthened  flnW 
prisms,  which  neither  eflSoresce  nor  deliqaM* 
on  exposure.  One  drop  of  the  Bolatioii 
evaporated  spontaneously  on  glass,  will 
suffice  to  yield  distinct  and  well-fbRBM 
prismatic  crystals.  This  character  diili>' 
gnishes  potassiunL  nitrate  from  a  U^ 
number  of  salts.  2.  When  moistened  w> 
strong  sulphuric  acid,  the  powdered  cryfl>l> 
slowly  evolve  a  ooloarless  acid  vapour.  By 
this  test  the  nitrate  is  known  from  eTHf 
other  deflagrating  salt.  3.  A  portion  of  tJ* 
powdered  crystals  should  be  placed  is  • 
small  tnbe  and  mixed  with  their  bulk  of  fin> 
copper  filings.  The  mass  is  then  to  be  moistened  with  water,  and  a  fe^ 
drops  of  strong  talphuria  acid  added.  Either  with  or  without  the  appt>' 
cation  of  a  gentle  heat,  orange-red  nitrons  fumes  are  evolved,  recogniiaU^ 
by  their  coloar,  odour,  and  reaction,  and  by  their  setting  free  iodine  oi^ 
«^iY^-paper  moistened  with  a  Bolntion  of  f<AA«K%vi.vai!t&&.  A.aoiallciTBt*' 
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Bnlphate  may  be  substitated  for  the  copper.    Tliis  acquireB 

coloar,  and  on  warming  the  mixtqre  orange-red  fumes 

tpected  nitrate  shonld  be  free  from  any  alkaline  chloride, 

reduction  tube  should  be  used  when  the  quantity  of  the 

If   the  nitrate  is  mixed  with  chloride,  the  following 

3und  preferable.    4.  We  add  to  the  powdered  crystals  a 

gold-leaf  and  strong  hydrochloric  acid;  then  boil  for  & 

he  gold  will  either  wholly  or  entirely  disappear  if  nitric 

is  present.    Its  partial  solution  will  be  indicated  by  a  dark 

colour  on  the  addition  of  stannous  chloride  to  the  liquid 

staining  organic  matter, — ^Nitric  acid  may  be  administered 
as  tea,  vinegar,  or  beer.  In  this  case,  besides  the  acid 
rill  be  a  peculiar  smell  produced  by  the  strong  acid,  when 
itances  of  an  organic  nature.  The  application  of  the  usual 
"e  counteracted  :  thus,  unless  the  quantity  of  nitric  acid  in 
iier  large,  the  orange-red  nitrous  fumes  are  not  evolved  on 
opper  cuttings.  The  action  on  gold-leaf  will  enable  the 
ct  nitric  acid  in  cofEee,  tea,  and  similar  organic  liquids, 
)roportion  of  acid  is  small.  Boil  a  fragment  of  gold-leaf 
loric  acid,  and  add  while  boiling  a  few  drops  of  the  sus- 
iquid  to  the  mixture.  If  the  acid  is  present  the  gold  will 
»Vhen  the  acid  liquid  is  thick  and  turbid,  a  portion  of  it 
in  a  tube  and  submitted  to  the  process  of  dialysis  (see 
3d  matters,  as  well  as  the  contents  and  coats  of  the  stomach 
1  be  boiled  in  water,  and  filtered.  If  not  cleared  by  fil- 
%Y  be  submitted  to  dialysis,  and  the  acid  water  obtained 
potash,  and  concentrated.  If  by  filtration  we  succeed  in 
vt  acid  liquid,  the  colour  is  of  no  importance.  The  liquid 
illy  neutralized  with  a  solution  of  pure  potash,  and  oon- 
aporation.  Drops  of  this  may  be  placed  on  a  slide,  and  the 
copically  examined  and  compared  with  those  of  nitre, 
nto  the  concentrated  neutralized  liquid,  and  dried,  bums 
m  like  touch-paper. 

(  obtained  by  evaporating  the  neutralized  liquid  are  gene- 
nih  organic  matter,  bnt  they  fuse  into  a  white  mass  when 
inum  capsule.  The  pure  nitre  thus  obtained  may  be  tested 
bed.  The  organic  matter  in  the  crystals  does  not  interfere 
I  of  the  copper  and  gold  tests. 

r  the  nitric  acid,  or  the  nitrate  into  which  it  has  been  con* 
d  with  common  salt,  the  copper  test  cannot  be  employed, 
"ill  in  such  a  case  furnish  the  best  evidence.  Hydrochloric 
kU  portion  of  gold-leaf  may  be  added  to  the  dried  residue, 
re  boiled.  If  nitric  acid  or  a  nitrate  is  present,  even  in 
tion,  some  portion  of  the  gold  will  be  dissolved,  a  fact 
y  the  addition  of  stannous  chloride. 

may  be  detected  in  stains  on  clothing^  if  recent,  by  simply 
ned  cloth  in  water.  An  acid  liquid  will  be  obtained,  unless 
f  old  date  or  the  stufE  has  been  washed.  This  liquid,  when 
nay  be  dealt  with  in  the  manner  already  described.  The 
B  acid  on  black  and  blue  cloth  are  of  a  yellow  or  brownish- 
When  long  exposed  they  become  dry,  but  the  cloth  is  easily 
ie  method  of  detecting  the  acid  is  to  boil  at  once  a  piece  of 
Ji  with  a  fragment  of  gold-leaf  and  hydrochloric  acid.  If 
.  nitrate  is  present  in  the  stain,  a  portion  of  the  gold  wiU  be 
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Htdbochlobio  Acid.    Mubutio  Acn>. 

Hjdrocbloric  or  mariatic  acid,  popularly  known  nnder  the  nana  4 
spirit  of  salt,  is  occasionally  taken  as  a  poison.  In  the  year  1880,  it  m 
the  caase  of  six  deaths  in  England  and  Wales.  In  the  cases  whic^  hm 
been  hitherto  observed,  the  tymptoms  and  appearanceM  have  been  simihrli 
those  caused  by  nitric  acid.  A  woman,  et.  63,  swallowed  half  an  <mmm4 
concentrated  hydrochloric  acid.  She  was  received  into  the  hospital  il 
three-quarters  of  an  hour.  The  prominent  symptoms  were  baming  pii 
in  the  throat  and  stomach,  feeble  pulse,  cold  and  clammy  skin,  retcn| 
and  vomiting  of  a  brown  matter  streaked  with  blood  and  containing  shredi 
of  membrane.  There  was  great  exhaustion.  The  throat  became  swoDo, 
the  patient  lost  the  power  of  swallowing,  and  died  in  eighteen  hours.  & 
retained  her  senses  until  the  last.  The  appearances  in  the  body  were  ai 
follows :  the  mucous  membrane  of  the  mouth  and  throat  was  whiti^ 
softened,  and  destroyed  in  many  places  by  the  corrosive  action  of  the  loi 
The  membrane  of  the  gullet  was  red  and  inflamed.  The  back  part  of  ib 
stomach  near  the  pylorus  was  black,  stripped  of  its  mucous  membrm 
(which  was  generally  softened),  and  marked  with  black  lines.  It  waa  noi 
perforated.  ('Lancet,'  July  16,  1859,  p.  59.)  The  smallest  quantity d 
hydrochloric  acid  which  has  as  yet  been  known  to  prove  fatal  was  a  Ut^ 
spoonful  in  a  girl  15  years  of  age.  For  other  cases  in  which  an  onnce  vM 
taken  and  the  persons  recovered,  see  *  Lancet,'  July  27,  1850,  p.  113,  arf 
the  '  Med.  Gaz.'  Dec.  28,  1849.  Otto  reported  a  fatal  case  in  a  ddl 
C  Horn's  Vierteljahrsschr.'  1865,  vol.  1,  p.  361).  It  is  not  often  iM 
hydrochloric  acid  is  administered  with  criminal  intent.  A  trial  UA 
place  at  the  Taunton  Winter  Assizes,  1866  {Beg.  v.  Someri),  in  which  a  fU 
of  twelve  years  of  age  was  charged  with  administering  this  acid  to  Ml 
mistress  in  beer,  with  intent  to  murder  her.  Some  of  the  acid  had  httii 
purchased  for  domestic  use,  and  the  prisoner  had  been  cautioned  noi  M 
touch  it  as  it  was  poisonous.  On  tasting  the  beer  prosecutrix  perceived  M 
unpleasant  taste,  and  had  a  baming  sensation  in  her  throat.  On  ana]jH| 
the  beer  was  found  to  contain  hydrochloric  acid.  Life  was  not  endangcn^ 
and  no  grievous  bodily  harm  was  done.  The  prisoner  was  convicted  of  i 
misdemeanour  under  the  statute,  of  administering  poison  with  intent  li 
injure,  aggrieve,  and  annoy. 

,  Chemical  Analysis. — In  a  concentrated  state,  hydrochloric  acid  evoM 
copioas  fumes.  The  pure  acid  is  nearly  colourless :  the  commercial  tciili 
of  a  lemon-yellow  colour,  and  frequently  contains  iron,  arsenic,  oonuMri 
salt,  and  other  imparities.  It  reddens  litmus  paper  strongly  and  gi?orM 
general  reactions  of  a  mineral  acid.     (See  p.  216.)     When  boiled  wHkiJ^ 


small  quantity  of  black  oxide  of  manganese,  chlorine  is  evolved.  It  domwtl 
dissolve  gold-leaf  until  a  few  drops  of  nitric  acid  have  been  added  to  it^iB 
the  miztare  is  heated.  In  the  diluted  state,  these  properties  are  lost  B 
gives  |a  dense  white  precipitate  when  a  solution  of  silver  nitrate  is  mUtt 
to  it.  This  precipitate  is  insoluble  in  nitric  acid,  but  soluble  in  ammaBkt' 
it  acquires  a  purple  and  black  colour  if  exposed  to  light,  and  when  keiAdI; 
it  melts  without  decomposition,  forming  a  yellowish-coloured  substanootff! 
cooling.  If  the  acid  is  contained  in  organic  liquids  in  moderate  qnttiiiM' 
it  admits  of  separation  by  distillation  to  dryness.  In  this  case  any  inl 
chlorides  present  are  left  in  the  retort.  It  may  also  be  procured  }t/' 
dialysis  in  a  state  fit  for  testing.     (See  page  216.) 

Hydrochloric  acid,  in  small  quantity,  as  well  as  alkaline  chloridee^  tfi 
natural  oonstitaents  of  the  fluids  of  the  stomach  and  bowels.  The  piuioBnt 
of  local  chemical  changes  in  the  throat  and  stomach,  would  show  whelhv 
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tlie  add  had  been  taken  as  a  poison.  If  the  acid  is  fonnd  only  in  minnte 
qnmtitj,  no  inference  of  poisoning  can  be  drawn  nnless  there  are  distinct 
narks  of  its  chemical  action  npon  the  throat  and  stomach.  It  darkens  the 
liiood  like  snlphnric  acid,  althoagh  it  has  not  the  same  degree  of  carbo- 
Biiing  action  on  organic  matter.  The  stains  produced  by  this  acid  on 
kkck  cloth  are  generally  of  a  slight  reddish  colour.  As  the  acid  is  volatile, 
a  may  possibly  disappear  from  the  staff.  If  recent,  the  acid  may  be 
■aparated  by  boiling  the  staff  in  water  and  applying  the  silver  test,  or  by 
boilii^^  a  portion  of  the  stained  cloth  with  gold-leaf  and  nitric  acid.  An 
portion  of  cloth  should  be  similarly  tested  for  the  sake  of  com- 
as neutral  chlorides  give  a  similar  precipitate  with  silver  nitrate. 


CHAPTER  16. 


polidhnro  bt  vegetable  acids.  oxalic  acid — symptoms  akd  effects — 
appearances  after  death— chemical  analysis — acid  oxalate  of  potash 
ob  salt  of  80bbel.    tabtabic  acid.    acetic  acid.    tineqab. 

Oxalic  Acid. 

tgmpioms. — If  this  poison  is  taken  in  a  large  dose,  e.g,  from  half  an  ounce 
||  an  ounce  of  the  crystals  dissolved  in  water,  a  hot  baraing  acid  taste  is 
i^erienced  during  the  act  of  swallowing  the  poison.  This  is  accompanied 
ly  a  similar  sensation  extending  through  the  gullet  to  the  stomach.  There 
piometimes  a  sense  of  constriction  or  suffocation  :  the  countenance  is  livid, 
IM  the  surface  of  the  skin  soon  becomes  cold  and  clammy.  Vomiting 
either  immediately  or  within  a  few  minutes.  Should  the  poison 
dflnted,  there  is  merely  a  sensation  of  extreme  sourness,  and  vomiting 
not  occur  until  after  a  quarter  of  an  hour  or  twenty  minutes.  In 
cases  there  has  been  little  or  no  vomiting ;  while  in  others,  this 
iptom  has  been  incessant  until  death.  In  a  case  in  which  an  ounce  of 
add  was  swallowed,  the  vomiting  with  pain  in  the  stomach  continued 
the  fifth  day,  when  the  man  died  suddenly.  (*  Lancet/  1860,  I.  p. 
K)  In  a  case  in  which  the  poison  was  much  diluted,  vomiting  did  not 
for  seven  hours.  ('  Christison.')  The  vomited  matters  are  highly 
and  have  a  greenish-brown  or  almost  black  colour;  they  consist 
\j  of  mucus  and  altered  blood.  In  one  reported  instaoice  they  were 
(*  Med.  Gaz.'  vol.  37,  p.  792.)  In  another  case,  fluid 
of  a  bright  arterial  colour  was  vomited  after  some  hours.  ('Prov. 
r.'  June  25,  1851,  p.  344.)  There  is  great  pain  and  tenderness  in 
abdomen,  with  a  burning  sensation  in  the  stomach.  There  are  cold 
ly  perspirations  and  convulsions.  In  a  case  in  which  about  two 
of  the  poison  had  been  swallowed,  there  was  no  pain.  Violent 
and  collapse  were  the  chief  symptoms.  There  is  in  general  an 
prostration  of  strength,  so  that  if  the  person  is  in  the  erect  position, 
ibDs;  there  is  likewise  unconsdousness  of  surrounding  objects,  and  a 
~  of  stupor,  from  which,  however,  the  patient  may  be  roused  without 
\tj.  The  pulse  is  very  feeble.  Owing  to  the  severity  of  the  pain,  the 
are  sometimes  drawn  up  towards  the  abdomen.  The  pulse  is  small, 
j^ular,  and  scarcely  perceptible;  there  is  a  sensation  of  tingling  or 
^mbness  in  the  extremities,  and  shortly  before  death  the  respiration  is 
%limodic.  The  inspirations  are  deep,  and  a  long  interval  elapses  between 
^Hn.  Such  are  the  symptoms  commonly  observed  in  a  rapidly  fatal  or 
^Nte  case.  In  the  majority  of  fatal  cases  death  takes  plaoe  within  an  hour. 
>0L.  I.  Q 
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Should  the  patient  saryivB  the  first  effects  of  the  poisoiif  ihe  folloir« 
ing  symptoms  may  appear:  there  is  soreness  of  the  month,  oonstrictiot 
and  baming  pain  in  the  throat,  pain  in  swallowing,  tendemess  in  ik 
abdomen,  and  irritability  of  the  stomach,  so  that  there  is  freqnent  fonip 
ing,  accompanied  by  purging.  The  tongue  is  swollen,  and  there  is  gnd 
thirst.  The  patient  may  slowly  recover  from  these  symptoms.  In  a  mm 
related  by  Edwards,  the  patient,  a  female,  lost  her  voioe  for  svgtt 
days.  Another  case  has  been  reported  by  Bradley,  from  which  il  mm 
be  inferred  that  a  loss  of  voice  may  result  from  a  direct  effect  of  asm 
acid  on  the  nervous  system.  A  man  swallowed  a  quarter  of  an 
of  the  acid,  and  suffered  from  the  usual  symptoms  in  a  severe 
In  about  nine  hours  his  voice,  although  naturally  deep,  had  become  Inr 
and  feeble.  This  weakness  of  voice  remained  for  more  than  a  month,  ml 
its  natural  strength  had  not  returned  even  after  the  lapse  of  nine  weeka 
During  the  first  month  there  was  numbness  with  tingling  of  the  1^ 
(^  Med.  Times,*  Sept.  14,  1850,  p.  292.)  The  editor  has  seen  a  similar  OHI 
in  which  a  man  almost  lost  his  voice  for  some  time.  The  oocnrrenoe  d 
the  sensation  of  numbness,  and  its  persistence  for  so  long  a  period  ite 
recovery  from  the  symptoms  of  irritation,  point  to  an  effect  of  the  poiHi 
on  the  nervous  system.  Spasmodic  twitchmgs  of  the  mnscles  of  the  fafli; 
and  extremities  have  also  been  observed  in  some  instances.  ('LsomC 
March  22,  1851.  p.  329.) 

Appearances  after  death, — The  mucous  membrane  of  the  tongue,  laxMi 
throat,  and  gullet,  is  commonly  white,  as  if  bleached ;  but  it  is 
ooated  with  a  portion  of  the  brown  mucous  matter  discharged  from  lit] 
stomach.     This  latter  organ  contains  a  dark  brown  mucous  liquid,  dSbm 
acid,  and  having  almost  a  gelatinous  consistency.     On  removing  the 
tents,  the   mucous   membrane  will  be   seen  pale   and   softened,  witlioili 
always  presenting  marks  of  inflammation  or  abrasion,  if  death  has 
place  rapidly.     This  membrane  is  white,  soft,  and  brittle,  easily 
the  scalpel,  and  presents  the  appearance  which  we  might  suppose  it 
assume   after  having  been  boiled  for  some  time  in  water.     The 
vessels   are  seen  ramifying  over  the  surface,  filled  with  dark-colosi 
blood,  apparently  solidified  within  them.     The  lining  membrane  ci 
gullet  presents  the  same  characteristics.     It  is  pale  or  dark,  and 
as  if  it  had  been  boiled  in  water,  or  digested  in  alcohol ;  it  has  been 
strongly  raised  in  longitudinal  folds,  interrupted  by  patches  where  iUj 
membrane  has   become  abraded,   and  presenting  a  curious   worm- 
appearance.     In  a  case  which  was  fatal  in  eight  hours,  the  tongne 
covered  with  white  specks  ;  the  gullet  was  not  inflamed,  but  the 
was  extensively  destroyed,  and  had  a  gangrenous  appearance.    Pottiotfj 
of   the  mucous   membrane  were  detached,  exposing  the  musculsr  omtl 
With  respect  to  the  intestines,  the  upper  portion  may  be  found  inflsnaln 
but,  unless  the  case  is  protracted,  the  appearances  in  the  bowels  an  i^ 
strongly  marked.     In  a  well-marked  instance  of  poisoning  by  this  i4'' 
however,  which  is  recorded  by  Hildebrand,  the  mucous  or  lining  ■•■• 
brane  of  the  stomach  and  duodenum  was  much  reddened,  althonglt^' 
patient,  a  girl  of  eighteen,  died  in  three-quarters  of  an  hour  after  isldtf 
one  ounce  of  the  acid,  by  mistake  for  Epsom  salts.     TCasper's  *  'Vkam 
jahrsschr.'  1853,  Bd.  3,  p.  256.)      In  a  case  of  poisoning  in  which  tsv 
ounces  of  the  acid  had  been  taken,  and  death  was  rapid,  the  coats  d  At 
stomach  presented  almost  the  blackened  appearance  produced  bj  snlpliw 
acid,  owing  to  the  colour  of  the  altered  blood  pigment  spread  over  dM^* 
In  protracted  cases,  the  gullet,  stomach,  and  intestines  have  been  fom 
more  or  less  congested  or  inflamed.     In  a  case  in  which  an  ounce  ^^ 
swallowed,  and  death  occurred  on  the  fifth  day^  the  stomach  was  sligMf 
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g<etied,  and  ocmtained  a  bloody  fluid,  bat  the  macoas  membrane  was 
im     C  Lancet,'  1860,  U.  p.  509.) 

The  following  case  is  famished  bj  Welch: — ^A  woman,   aged  28, 
dlowed  ikree  drachms  of  the  crystallized  acid.      She  was  found  dead 

hour  afterwards.  Both  lungs  were  extensively  congested,  and  the 
ri  and  large  Tessels  were  fall  of  dark-coloared  blood.  The  stomach 
tained  aboat  three*qaarters  of  a  pint  of  a  dark-brown  fluid,  and  its 
Bg  membrane  was  reddened  generally.  The  other  organs,  except  the 
in,  were  healthy ;  and  this  presented  appearances  indicative  of  long- 
iding  disease.     This  case  is  remarkable  from  the  smallness  of  the  dose^ 

rapidity  of  death,  and  the  early  production  of  a  well-marked  redness 
he  mucous  membrane  of  the  stomach.  The  diseased  state  of  the  body 
f  have  tended  to  accelerate  death  from  the  poison.    In  one  instance 

larynx  was  found  filled  with  frothy  mncas,  and  the  left  side  of  the 
«t  and  the  longs  were  gorged  with  dark-coloared  fluid  blood.  In 
iher,  the  appearances  of  san^aineons  apoplexy  were  fonnd  in  the  brain, 
penon  fell  dead  after  retching  violently.  Apoplexy  was  supposed  to 
the  cause  of  death.  On  an  inspection  of  the  body,  it  was  found  that  a 
fe  clot  of  blood  was  efhised  on  the  brain,  and  this  appeared  satis* 
torily  to  account  for  death.  But  when  the  stomach  was  examined, 
Jic  acid  was  detected  in  it  This  poison  had  been  taken,  and  had  pro- 
ved its  usual  effects.  The  deceased  had  taken  it  with  suicidal  intention, 
I  the  violent  vomiting  which  it  caused  had  led  to  death  by  apoplexy 
m  effusion  of  blood.  ('  Lancet,'  1863,  I.  p.  47.)  •  Without  a  chemical 
Mtigation,  it  is  obvious  that  the  real  cause  of  death  would  have  been 
this  instance  overlooked.  In  a  few  cases  there  have  been  scarcely  any 
rbid  appearances  produced  by  this  poison. 

The  glairy  contents  of  the  stomach  or  its  coats  do  not  always  indicate 
iBg  acidity  until  after  they  have  been  boiled  in  water.  Oxalic  acid 
■  not  always  appear  to  have  a  strongly  corrosive  action  on  the  stomach, 
ii  therefore  rare  to  hear  of  the  coats  of  the  organ  being  perforated 
iL  In  many  experiments  on  animals,  and  in  some  few  observations 
the  human  subject,  the  author  found  nothing  to  bear  out  the  view 
i  perforation  is  a  common  effect  of  the  action  of  this  poison.  The 
i  undoubtedly  renders  the  mucoas  coat  soft  and  brittle,  and  perfora- 
I  of  the  coats  may  occnr  either  daring  life  or  after  death  as  a  result 
its  chemical  action.  Wood  has  recorded  the  case  of  a  female,  et.  27, 
«d  dead,  whose  death  had  been  obviously  caused  by  oxalic  acid,  but 

quantity  taken,  and  the  duration  of  the  case,  were  unknown.  The 
bach  presented,  at  its  upper  and  fore  part,  near  the  cardiac  opening, 
irregular  aperture  of  a  size  to'  admit  the  point  of  the  finger.  From 
i»  a  dark  gelatinous-looking  matter,  resembling  coffee-groands,  was 
iping  in  abundance.  The  perforation  was  enlarged  daring  the  re- 
ral,  and  presented  the  appearance  of  two  large  apertures  separated  by 
arrow  band.  The  stomach  contained  a  bloody  fluid,  in  which  oxalic 
I  was  detected,  and  the  mucous  membrane  had  an  eroded  appearance. 
I  small  intestines  (jejunum  and  ileum)  were  similarly  affected. 
JHagnons. — This  is  not  usually  difficult.  If  a  patient,  after  swallowing 
tystalline  substance  which  tastes  strongly  acid,  is  seized  almost  imme- 
tdy  with  violent  vomiting,  pain  in  the  stomach,  feeble  palso,  cold  sweats, 
I  collapse,  and  dies  within  half  an  hour,  or  even  earlier,  there  can 
roely  be  a  doubt  that  oxalic  acid  has  been  administered  (Christison). 
QiULfUity  required  to  destroy  life. — The  smallest  quantity  of  this  poison 
ich  has  been  known  to  destroy  life  is  sixty  grains.  The  boy,  aet.  16,  took 
add  in  a  solid  form,  and  in  about  an  hour  was  found  insensible,  pulse- 
,  mod  his  jaws  spasmodically  closed.    He  had  vomited  some  bloody 
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matter :  bis  tongne  and  lips  were  tinasnallj  pale,  bat  there  was  no  exoorit- 
tion.  He  died  in  eight  hours.  ('  Lancet,*  Dec.  1,  1855.)  In  one  cut 
(p.  227)  three  drachms  destroyed  life  in  an  hoar.  Two  cases  oocarred  it 
Gay's  Hospital,  in  each  of  which  half  an  ounce  of  oxalic  acid  had  beat 
swallowed.  Active  treatment  was  adopted  and  both  patients  recoveni 
When  the  dose  is  upwards  of  half  an  ounce,  death  is  oommonlj  ib 
result ;  but  a  case  has  occurred  in  which  a  man  reoovered  after  Iavbh 
taken  an  ounce  of  the  acid.  Brush  has  commanicated  to  the  'Laooil* 
a  case  in  which  recovery  took  place  after  a  similar  dose  of  the  poison  M 
been  taken.  (See  also  a  case  by  Alison  in  the  same  journal,  Vm, 
2,  1850,  p.  502.)  The  acid  was  in  this  instance  taken  bj  mistake  for 
Epsom  salts.  Ellis  met  with  a  case  of  recovery  in  a  woman  wL  501 
She  swallowed  an  ounce  of  the  acid  in  beer.  In  half  an  hoar  she  wM 
found  complaining  of  a  burning  pain  in  the  stomach,  and  rolling  alxMi 
Chalk  and  water  were  freely  given,  and  she  recovered.  ('  Lanc^'  1868b  ■ 
II.  p.  265.) 

Period  at  which  death  takes  place, — Similar  quantities  of  this  poison  1$ 
not  always  destroy  life  within  the  same  period  of  time.      In  two  cMe^ 
in  which  about  two  ounces  of  the  acid  were  respectively  taken,  one  ma 
died  in  twenty  minutes — the  other  in  three-quarters  of  an  hoar.    Cfani- 
tison   mentions  an  instance  in  which  an  ounce  killed  a  girl  in  thii^ 
minutes ;   and  another  in  which  the  same  quantity  destroyed  life  in  tm 
minutes;  but  in  a  third  case  death  did  not  occur  antil   the  fifth  daf;.] 
Ogilvy  reported  a  case  of  poisoning  by  oxalic  acid,  in  which  it  is  proUUi 
that  death   took  place  within  three  minutes  after  the  poison   had  Imi'' 
swallowed.     The  sister  of  the  deceased  had  been  absent  from  the  rooa 
about  that  period,  and  on  her  return  found  her  dying.      The  qwudUf 
of  poison  taken  could  not  be  determined.     When  the  dose  of  oxalic  tdl 
is  half  an  ounce  and  upwards,  death  commpnly  takes  place  within  an  boar.  | 
There  are,  it  must  be  admitted,  numerous  exceptions  to  this  rapidifycir 
action.      Christison   reported   two  cases  which   did   not  prove  fatsl  te 
thirteen  hours ;    and  in  an  instance  that  occurred  to  Fnuer,  in  wtndl 
half  an  ounce  was  taken,  the  individual  died  from  the  secondary  eiedi 
in  a  state  of  perfect  exhaustion,  thirteen  days  after  taking  the  poina/ 
Twelve   deaths  from  this  poison  in  England  and  Wales  were  reoordit 
in  the  year  1880. 

Chemical  Analysis,     In  the  simple  state, — This  acid  may  be  met  will^'" 
either  as  a  solid  or  in  solution  in  water.     Solid  oxalic  acid  crystaDiMI  , 
in  long   slender  prisms,  which,  when   perfect,  are   four-sided.      In  tUl 
respect  it  differs  from  other  common  acids,  mineral  and  vegetable.    Til 
crystals  are  unchangeable  in  air ;  they  are  soluble  in  water  and  in  aloolo^ 
forming  strongly  acid  solutions.     When  heated  on  platinum-foil  they  nMl^  ^ 
and  are  entirely  dissipated  without  combustion  and  without  being  OH^ 
bonizcd.     Heated  gently  in  a  close  tube,  they  melt,  and  the  vi^xmr  % 
condensed  as  a  white  crystalline  sublimate  in  a  cold  part  of  the  tola 
The  crystals  are  prismatic,  like  those  obtained  from  the  solntion.    Tkm 
should  be  no  residue  whatever  if  the  acid  is  pure:  bat  the  commeidil 
acid  generally  leaves  a  slight  residue  of  fixed  impurity.     By  this  effect  d 
heat,  oxalic  acid  is  easily  distinguished  from  those  crystalline  salts  for 
which  it  has  been  sometimes  fatally  mistaken,  namely,  the  snlphatei  <■ 
magnesium  and  zinc.     These  leave  white  residues  in  the  form  of  anhydnMl 
salts.     A  teaspoonful  of  oxalic  acid  in  small  crystals  weighs  seveniy-tf 
grains,  and   half  an   ounce  of  the  crystals  is  equivalent  to  three  tei* 
spoonfuls. 

Tests  for  the  solution. — 1.  Silver  nitrate.     When  added  to  a  aolntiinrf 
oxalio  acid,  it  produces  an  abundant  white  precipitate  of  silver  oxtkh 
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aon  contoimng  bo  Bm&U  a  qnantily  of  oz&Hc  acid  as  scarcelf  to 
libnaa- paper,  is  affected  by  this  test;  bat  when  ^he  qnantity  of 
ifl  small,  it  is  always  advisable  to 
tate  the  liquid  by  eraporatioii  before 
g  the  test.  The  silver  oxalate  is 
d  by  the  following  properties : — 1.  It 
pletely  dissolved  by  cold  nitric  acid, 
cted  on  a  filter,  thoroaghly  dried,  and 
on  thin  platinnm-foil,  it  is  dissipated 
Blight  donation.  When  th«  oxalate 
QtUt  qnantity,  this  detonation  may  be 
d  in  detached  particles  on  burning  the 
revionBly  well  dried.  2.  Calcium  ml- 
A  solntioa  of  oxalic  acid  is  precipitated 
ly  lime  water  and  by  all  the  salts  of 
Lime  water  is  itaelt  objectionable 
st,  becaose  it  is  precipitated  white  by 
other  acids.  The  salt  of  calciam 
as  a  teat,  is  open  to  the  least  objection,  is  the  tv.l^'kate.  As  this 
a  very  soluble  salt,  its  solntion  most  be  added  in  rather  \xrge 
Y  to  the  suspected  acid  poisonous  liquid.  A  white  precipitate  of 
oxalate  is  slowly  formed.  This  precipitate  shoDld  poBsesB  the 
ig  properties: — 1.  It  ought  to  be  immediately  dissolved  by  nitric 
ochloric  acid.  2.  It  ought  not  to  be  dissolved  by  ammonia,  nor 
ic,  tartaric,  acetic,  or  any  other  vegetable  acid. 

i^tdf  eontaining  organic  matter, — The  process  is  the  sauLe,  whether 
iplied  to  liquids  in  which  the  poison  is  administered,  or  to  the 
vomited,  or  lastly,  to  the  eontentt  of  the  ilomach.  This  poison 
combines  with  albumen  and  gelatin,  and  it  is  not  liable  to  be 
seed  or  precipitated  by  these  or  any  other  oi^nic  sobetances ;  it 
fore,  commonly  found  in  solution  in  the  liquid  portion,  which  will 
more  or  less  acid.  As  a  trial-test  we  may  employ  either  a  solntion 
er  sulphate  or  lime  water.  1.  A  portion  of  the  liquid  should  be 
a  remove  any  albumen,  and  after  filtration,  a  solution  of  copper 
)  should  b«  added  to  it.  If  oxalic  acid  is  present  iu  moderate 
r,  a  greenish-white  precipitate  will  be  formed,  2.  Lime  water  may 
<d  t«  a  portion  of  the  clear  liquid.  A  white  precipitate  will  be 
d,  insoluble  in  acetic  acid,  if  oxalic  acid  is  present. 
a  milk,  gruel,  coffee,  blood,  mncns  and  other  viscid  liqnids,  oxalic 
readily  separated  by  the  process  of  dialysis,  as  described  under 
ic  acid  (p.  216).  The  liquid  should  be  first  boiled — the  coats  of 
oach  (cat  up)  being  included,  if  necessary.  The  distilled  water 
<n  the  outside  of  the  tube  will  receive  the  add..  This  may  be  con- 
d  by  evaporation.  Prismatic  crystals  may  thus  be  procured,  and 
•r  and  lime  tests  may  be  applied.  Oxalic  acid  may  be  completely 
d  from  the  boiled   and   filtered  organic  liquid  by  the  following 

To  the  filtered  liquid,  acidulated  with  acetic  acid,  lead  aeetatt 
be  added  until  there  is  no  further  precipitation ;  and  the  white 
ite  formed,  collected  and  washed.  If  any  oxalic  acid  was  present 
iquid,  it  would  exist  in  this  precipitate  under  the  form  of  lead 

To  separate  oxalic  acid  front  the  lead  oxalate  we  diffuse  the 
ate  in  water,  and  pass  into  the  liquid,  for  aboat  half  an  bonr,  a 
of  enlphnretted  hydrogen  gas,  taking  care  that  the  gas  comes  in 
with  every  portion  of  tike  precipitate.  Black  lead  sulphide  will  be 
:  and  with  it  commonly  the  greater  part  of  the  organic  matter, 
ouj'  have  been  mixed  with  the  lead  oxalate.    Filter,  to  separate 
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the  lead  BQiphide :  the  filtered  liquid  maj  be  dear  and  k 
Concentrate  bji  evaporation ;  the  snfphnretted  hydrogen  dised 
liquid  is  thereby  expelled,  and  oxalic  acid  may  be  ultimatel 
crvstallized  by  slow  evaporation  in  a  dial  or  watch-g^an,  or  < 
■hde^  for  microecopioal  observation.      If  there  was  no  oxai 

the  precipitate,  no  Cfystala  w 
^^^*  cured  by  evaporation.      If    ci 

obtained,  they  must  be  dissolve 
and  tested  for  oxalic  acid  in  t 
above  directed. 

The  presence  of  oxalic  acic 
ganic  liqaid  maj  be  detected 
method.     Place  a  portion  of 
containing  the  poison   in  a  b 
insert  in  this  a  tube  secured 
containing  a  solution  of  calciui 
By  dialysis  or  osmosis  the  oxal 
penetrate  the  membrane,  and 
10  side  the  mouth  of  the  lattei 
of  crystals  of  calcium  oxalate, 

OyMiOa  of  Ckldmn  OxaUte  obUined  by      ^^^'^  octahedral  form. 

duiyiit  of  ooffM  oonuininc  OsaISo  Sometimes  the  chemical  evi 

Oxalic  acid  discharges  the  colour  of  some  dyes,  and  slowly  redd< 
but  unless  the  stuff  has  been  washed,  the  acid  remains  in  the 
may  be  detected  there.  It  does  not  corrode  or  destroy  the  stuf 
as  mineral  acids.  In  Reg,  v.  Morris  (C.  C.  G.  Dec.  1866)  it  i 
that  the  prisoner  had  attempted  to  administer  a  liquid  poison 
her  daughter,  a  girl  aged  six  years.  The  liquid  was  sour  in  1 
her  lips  smart,  and  caused  vomiting.  There  was  dryness  of  tl 
inflammation  of  the  lining  membrane  of  the  month.  No 
the  substance  administered  could  be  procnred,  but  a  crystallini 
oxalic  acid  was  obtained  from  some  stains  on  the  dress  of  the  < 
woman  was  convicted. 

White  (U.S.)  published  a  report  of  a  case  of  poisoning  ' 
acid,  in  which  the  symptoms  and  appearances  are  contrasted 
cansed  by  disease,  and  compared  with  those  usually  assignee 
acid.  The  poison  was  not  detected  in  the  contents  of  the  «i 
the  sheets  on  which  the  patient  had  vomited  yielded  one  to  tw 
oxalic  acid.  The  patient  lived  for^  hours  after  vomiting  1 
C  Boston  Med.  and  Snrg.  Jour.*  Jan.  27,  1870.) 

As  oxalic  acid  is  very  soluble  in  alcohol,  this  liquid  may  be  c 
employed  for  separating  it  from  the  contents  of  the  stomach 
many  organic  compounds.  Large  and  perfect  crystals  may  \ 
from  the  alcoholic  solntion,  and  these  may  be  punfied  and  tei 
methods  already  described. 

In  cases  of  poisoning,  the  residuary  quantity  found  in  the 
generally  small.  In  one  instance,  in  which  about  an  ounce  and 
been  taken,  and  the  person  died  in  two  hours,  the  author  : 
thirteen  grains.  In  a  case  which  occurred  at  Bristol,  in  1868 
took  upwards  of  three-quarters  of  an  ounce  of  oxaKo  add  (84 
and  died  in  ten  minutes.  It  is  stated  that  not  more  than  two  g 
obtained  firom  the  coats  of  the  stomach.  The  vomiting  had  Im 
and  the  greater  part  of  the  poison  had  been  thus  ejected.  It  i 
the  woman  had  vomited  into  a  pail  containing  calcareous  water, 
observed  that  this  water  acquired  a  milkv  white  appeaaranoa^  cm 
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icftion  of  the  mcid  on  the  salts  of  cftlcinm.  ('  Chem.  News,'  April  24, 1868, 
(n  205 ;  uid  '  Pharm.  Jour.'  May,  1868,  p.  548.)  In  Beg.  y.  Coehrane 
(Uverpooi  Sum.  Ass.  1857),  in  which  it  was  charged  that  two  children, 
iged  six  and  fonr  years  respectively,  had  been  wilfully  poisoned  by  their 
Botiier,  it  was  stated  by  the  medical  witness,  Edwards,  that  he  fonnd 
brty-two  grains  of  oxalic  acid  in  the  stomach  of  the  elder,  and  twenty 
piins  in  wat  of  the  younger  child.  It  was  not  clearly  established  when 
or  how  this  large  quantity  of  poison  could  have  been  wilfully  administered 
b  the  children,  and  the  prisoner  was  acquitted. 

Since  the  soluble  oxalates  give  the  same  reactions  as  oxalic  acid  itself, 
b  prove  the  presence  of  oxalic  acid  it  will  be  necessary  to  prove  both  the 
pnsence  of  an  oxalate,  and  also  to  determine  the  amount  of  free  acid 
BMent  in  the  solution  submitted  to  analysis,  by  titration  with  an  aikalL 
Bmoe,  however,  the  soluble  oxalates  are  themselves  highly  poisonoua,  in 
paetioal  toxicology  it  is  not  always  necessary  to  do  this  in  order  to  prove 
kti  a  poison  has  been  taken. 

Acn>  Potassium  Oxalate,  Bikoxalats  of  Potash,  ob  Salt  of  Sobbil. 

Symptoms  and  Effects. — The  poisonous  efEects  of  this  salt  are  similar  to 
those  of  oxalic  acid.  It  is  much  used  for  the  purpose  of  bleaching  straw 
lad  removing  ink-staius,  being  sold  also  under  the  name  of  essential  salt  of 
lflu>ns.  Its  poisonous  properties  are  not  generally  known,  or  no  doubt  it 
veald  be  frequently  substituted  for  oxalic  acid.  Out  of  nine  recorded 
IMSs  of  poisoning  by  this  substance,  six  proved  fatal,  while  in  three  the 

Kts  recovered.  In  a  case  of  recovery,  a  young  lady,  aged  20,  swaU 
an  ounce  of  the  salt  dissolved  in  warm  water.  She  was  not  seen 
lU  any  one  for  an  hour  and  a  half :  she  was  then  found  on  the  floor,  faint 
lad  exhausted,  having  previously  vomited  considerably.  There  was  great 
llpresaion,  the  skin  cold  and  clammy,  the  pulse  feeble,  and  there  was  a 
iBlkUng  sensation  in  the  throat  and  stomach,  with  continued  shivering. 
Ihoper  medical  treatment  was  adopted,  and  she  recovered  in  two  days,  but 
IGD  soffered  from  debility  and  great  irritation  of  the  stomach.  During 
fto  state  of  depression,  it  was  remarked  that  the  conjunctive  of  the  eyes 
VHe  mnoh  injected,  and  the  pupils  dilated.  There  was  also  great  dun- 
^m  of  vision.  ('Med.  Gaz.'  vol.  27,  p.  480.)  In  another  case,  two 
kndred  and  twenty-five  grains  were  taken  (about  half  an  ounce), 
lodium  bicarbonate  was  given  as  an  antidote,  and  the  patient  completely 
BBoovered.  (*  Med.  Times  and  Qbjl*  Feb.  12, 1859.)  The  recovery  must 
i%ve  taken  place  in  spite  of  the  antidote,  for  sodium  oxalate  is  as  poisonous 
•  potassium  oxalate.  For  a  third  case  of  recovery,  see  the  same  journal, 
hL  15, 1859,  p.  378. 

Tiua  salt  destroys  life  almost  as  rapidly  as  oxalio  acid  itself ;  and  in 
ha  symptoms  which  it  produces,  it  closely  resembles  that  poison.  In  one 
feia,  half  an  onnoe  killed  an  adult  in  so  short  a  time  as  eight  minutes; 
at  probably  the  fatal  efiEeots  were  in  this  instance  accelerated  by  the 
■MKtatfid  state  of  the  person  who  took  it.  In  another  case,  reported 
f  Chevallier,  death  took  place  in  ten  minutes.  (*Ann.  d'Hyg.'  1850, 
,  162.)  In  one  instance  in  which  it  was  supplied  by  mistake  for  Epsom 
ihiy  it  caused  death  in  an  hour  and  a  half.  (*  Pharm.  Jour.'  1872,  p.  /60.) 
a  *  reported  case  ('  Ed.  Month.  Jour.'  July,  1862,  p.  92),  death  appears 
>  have  been  caused  by  this  salt  as  the  result  of  chronic  poisoning.  A 
U  waa  charged  with  the  murder  of  her  father.  He  began  to  be  ill 
bdot  Dee.  5th,  and  he  died  on  Jan.  26th  following.  He  suffered  from 
Bttitiog,  heat  and  irritation  in  the  mouth  and  throat,  prostration  of 
■BDgth  and  oonataat  pains  in  the  ohest  and  abdomen.      After  death, 
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the  appeartmceB  were — inSunmatioa  of  the  mnoons  membrMie  of  ttl 
stomach  and  part  of  the  bowels.  They  contained  a  dark-coloiired  Baidi 
The  mncoQs  roembnne  of  the  gnllet  was  destroyed.  The  ocwta  of  tiN 
Btomach,  which  were  thickened  and  injected,  had  a  gan^reaous  appanaga 
There  was  no  proof  that  the  prisoner  had  had  poaseaaioa  of  the  poiiM 
until  Jan.  11th,  fire  weeks  after  the  BjmptomB  had  begna  in  the  deocHed. 
The  Bjmploins  before  and  Bnbxeqnently  to  this  date  were  similar.  Tim 
ah*eace  of  proof  of  posseuion  led  to  the  acquittal  of  the  prisoner;  itiil  i 
would  be  difficnlt  to  account  for  the  sjmptonu  and  appearances  on  iif 
theory  of  disease. 

Cfi*tnical  Anatytu. — This  Bait  is  not  very  solable  in  cold  water,  hatita 
n^g  Bolation  may  be  rcftdily  mistaken  for  that  rf 

I  oxalic  acid.     It  is  not  dissolred  by  alcoluli 
and    this    distingnishes    it   from  oxalic  laL 
Ist,  the  aqneone  eolation  has  an  acid  reactiaa; 
I  and  2nd,  it  is  precipitated  both  by  silveTnitnli 
I  and  calcinm    antphate,  like  oxalic   add:  W 
vith  the  latter  test  the  precipitation  it  midl ' 
nore   copions.     It    is    farther    diatingniAii 
from   oxalic    acid,    1,  By  ite  cryataU,  whU 
when  slowly  prodaced  on  a  glass  slide  aimai 
I  the  shape  of  small  rhombic  prisms,  sometiMi 
I  grouped     in    a    pinmose    form ;    and  8,  Bf 

I  heating    a  portion   on    platinam-foil.    W14; 

GiTKsit  of  Add  PotuidniD  ouui*.     Oxalic  acid  is  entirely  volatile,  the  binoxaUi 

a>.(DiMN<uuu««.  leaves  an  ash,  which,  when  anSdently  hettti, 

is  white  ftnd  alkaline  ;  it  may  be  proved  to  contain  potassium  carbMab 

by  its  dissolving  with  effervescence  in  diluted  uibrio  acid,  uid  fomuif 

potaasinm  nitrate. 

In  some  instances  this  poisonons  salt  has  been  supplied  by  mistake  (ir. 
cretun  of  tartar,  and  has  caused  death.  Cream  of  tartar,  or  acid  potaansa' 
tartrate,  leaves  a  black  alkaline  residue  when  heated  in  close  Teasels.  Ill 
Bolntion  is  less  acid  than  that  of  the  salt  of  sorrel.  It  is  not  precipitrirf 
by  silver  nitrate  or  calcinm  snlphate.  The  different  action  of  the  tm 
salts  on  writing-ink  affords  a  simple  means  of  identification.  Thi 
binozalate  immediately  discharges  the  colour  of  ink  when  warmed,  whik 
the  acid  tartrate  does  not  possess  this  property. 

Tabtibio  Acid. 

Sympiomi  and  Appearances. — Tartaric  acid  is  not  commonly  regarded  m 
a  poison ;  but  at  least  one  case  has  occarred,  in  which  there  was  no  donU 
that  it  acted  as  an  irritant  and  destroyed  life.  The  case  referred  to  wu  U» 
subject  of  a  trial  for  manslaughter.  {Reg.  v,  Waiidnt,  0.  C.  C,  Jan.  I84S.) 
The  accused  gave  to  the  deceased,  a  man,  aged  24,  one  ounce  of  tartaric  iod 
instead  of  aperient  salts.  The  deceased  swallowed  the  whole,  dissolved  n 
half  a  pint  of  warm  water ;  he  immediately  exclaimed  that  he  was  poisonsdt 
he  complained  of  having  a  bnming  sensation  in  his  throat  and  stomadt,  ■ 
though  he  had  drunk  oil  of  vitriol,  and  stated  that  he  could  compatv  itti 
nothing  but  beiag  all  on  fire.  Soda  and  magnesia  were  administered  wiA 
diluent  drinks.  Vomiting  set  in,  and  continued  until  death,  which  took 
place  nine  days  afterwards.  On  inspection,  nearly  the  whole  of  the  slimes- 
tary  canal  was  fonnd  highly  inflamed.  The  accused  admitted  that  he  hU 
made  *  mistake,  and  tartaric  acid  was  found  in  the  dregs  of  the  cap.  TW 
jury  acquitted  the  prisoner.  Another  case  of  poisoning  by  this  acid,  witbt 
report  of  the  reaolta  of  analysis,  has  been  published  by  I^vergie.    ('  Ass. 
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Tg**  1851,  2,  432.)  This  case  gave  rise  to  a  controTersj  between  Orfila 
Ccfvergie,  the  points  in  dispute  relating  chieflj  to  the  processes  for  the 
ctioQ  of  the  acid  in  the  stomach  and  tissues.  ('Ann.  d'H jg.'  1852, 
)9,  382 ;  and  2,  230.) 

AcETio  Acid. 

[luB  add  has  been  generallj  excluded  from  the  class  of  poisons. 
mon  Vinegar,  which  contains  onlj  four  or  five  per  cent,  of  acetic  acid, 
been  often  taken  in  large  doses  without  iujnrious  consequences.  From 
ixperiments  performed  by  Orfila  on  dogs^  and  from  one  case  which  he 
rts  as  haying  occurred  in  the  human  subject,  acetic  acid,  when  con- 
rated,  appears  to  exert  an  irritant  action  on  the  body.  ('  Ann.  d'Hjg.' 
,  2,  159 :  also  *  Toxicol.'  vol.  2,  p.  198.)  This  is  not  more  than  we 
it  have  expected,  seeing  that  the  concentrated  acid  is  highly  corrosive. 
le  case  referred  to,  the  deceased,  a  female,  aged  19,  was  found  dying 
\ie  highway.  She  suffered  from  convulsions,  complained  of  pain  in  the 
tach,  and  died  in  a  short  time.  On  inspection,  the  stomach  was  found 
ler  softened  nor  corroded,  but  its  mucous  membrane  near  the  pylorus 
ahnost  black.  The  mucous  glands  were  prominent,  and  the  vessels 
t  filled  with  dark  coagulated  blood. 

^tnegavy  which  may  be  regarded  as  an  organic  mixture  containing  a 
1  proportion  of  acetic  acid,  may  be  examined  by  distilling  a  portion, 
testing  the  distilled  liquid  for  the  acid.  Vinegar,  as  it  exists  in  com* 
le,  always  contains  a  small  quantity  of  sulphuric  acid,  and  occasionally 
98  of  arsenic,  lead,  and  copper.  In  general  it  is  easily  recognized  by  its 
IT.  Pelletan  observed  in  the  case  of  a  child,  that  the  abuse  of  vinegar 
D  a  thinning  of  the  mucous  membrane  of  the  stomach ;  and  Landerer 
trked  that  the  milk  of  a  wet-nurse  who  had  been  in  the  habit  of  taking 
9  quantities  of  the  Vinegar  of  Roses,  became  thin,  very  acid,  and 
dent  in  casein  and  oil.  The  infant  which  she  was  suckling  gradually 
ed  and  died,  and  the  woman  herself  suffered  severely.  (Heller's 
ibxYj  1847,  2  H.  S.  185.) 


CHAPTER  17- 


OKDTO  BY  THE  ALKALIES :  POTASH,  SODA,  AND  THEIE  CARBONATES — STWPT0M8 
— FATAL  EFFECTS  OF  GABBONATE  OF  POTASH — APPEARANCES  AFTER  DEATH — 

kmmohia  and  its  cabbonatb  (sal  volatile) — chemical  analysis. 

Potash  and  Soda. 

QiloifU. — The  symptoms  produced  by  caustic  potash  and  soda,  and  their 
Mmat«8,  when  taken  in  large  doses,  are  similar,  and  one  description  wHl 
'e  for  both.  Cases  of  alkaline  poisoning  are,  however,  rare,  and  have 
ly  generally,  the  result  of  accident.  The  most  common  form  in  which 
le  poisons  are  met  with,  is  in  the  state  of  pearlash  (potassium  carbonate 
sarbonate  of  potash)  and  soap-lees  (carbonate  of  soda  or  sodium  car- 
ate).  The  patient  experiences,  during  the  act  of  swallowing,  an  acrid 
itic  taste,  owing  to  the  alkaline  liquid,  if  sufficiently  concentrated, 
mating  the  mucous  membrane.  There  is  a  sensation  of  burning  heat 
he  throat,  extending  down  the  gullet  to  the  stomach.  Vomiting  is  not 
ajs  obeerved ;  but  when  it  does  occur,  the  vomiting  matters  are  some- 
m  mixed  with  blood  of  a  dark  brown  colour,  and  wi&  detached  portions 
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of  muoons  membrane :  this  effect  depending  on  the  degree  of  caostici^  it 
the  liquid  swallowed.  The  sorface  is  cold  and  clammy  :  there  is  pargiag; 
with  severe  pain  in  the  abdomen,  resembling  colic.  The  pulse  is  quick 
and  feeble.  In  the  coarse  of  a  short  time,  tiie  lips,  tongue,  and  tfarort 
become  swollen,  soft,  and  red. 

Appearances  after  deaih. — In  recent  cases  there  are  marks  of  the  ked 
action  of  the  poison  on  the  mucoas  membrane  of  the  month,  throat,  ul 
gallet.  This  membrane  has  been  found  softened,  detached,  and  inflamed 
in  patches  of  a  deep  chocolate  colour ;  sometimes  almost  black.  A  sinikr 
appearance  has  been  met  with  in  the  mucous  membrane  of  the  larynx  sal 
windpipe.  The  stomach  has  had  its  mucous  surface  eroded  in  paidMii 
and  there  has  been  partial  inflammation.  In  one  instance,  as  a  resiilt  d 
the  action  of  soda,  the  author  found  it  puckered  and  blackened. 

Period  of  death, — The  most  rapidly  fatal  case  reported  is  that  of  a  iMrf, 
who  died  three  hours  after  swallowing  three  ounces  of  a  strong  solum 
of  carbonate  of  potash.  In  a  case  which  occurred  in  1835,  a  child,  agel 
three  years,  took  a  small  quantity  of  concentrated  solution  of  peariMh 
which  had  deliquesced,  and  died  in  twenty-four  hours.  Death  was  ciuwl 
in  this  instance  by  the  inflammation  induced  in  the  larynx,  causing  tvffi^' 
cation.  In  this  respect,  the  caustic  alkalies  may  destroy  life  rapidly,  liki 
the  mineral  acids ;  but  death  may  be  also  a  slow  result  of  these  poisM 
Thus,  a  lady  swallowed,  by  mistake,  one  ounce  and  a  half  of  the  comnOB 
solution  of  potash  of  the  shops,  which  contains  about  five  per  cent,  rf 
caustic  alkali.  She  recovered  from  the  first'  symptoms  of  irritation,  bit 
died  seven  weeks  afterwards  from  pure  exhaustion,  becoming  ^njstt|| 
emaciated  before  her  death.  The  alkali  had  probably  destroyed  the  ^aa^ 
membrane  of  the  stomach,  and  had  thus  impaired  digestion. 

Carbonates, — Barclay  has  reported  a  case  of  poisoning  bj  poteily 
which  furnishes  a  good  illustration  of  the  after-effects  and  appearaneflj 
caused  by  this  poison.  A  woman,  aged  44,  was  admitted  into  honiHl 
about  six  hours  and  a  half  after  she  had  swallowed  a  quantity  of  Ameneil 
potash,  probably  a  saturated  solution  of  carbonate  of  potash  {Amaittt 
pear1a«h).  She  had  vomited  immediately  after  taking  it.  The  month  Mi 
throat  were  much  corroded.  There  was  burning  pain  in  the  throat  hI 
gullet,  extending  downwards  to  the  stomach ;  but  there  was  no  tendeiMH 
on  pressure.  Two  days  after  her  admission,  there  was  a  little  vomitim^ 
The  mucous  membrane,  so  far  as  it  could  be  seen,  was  destroyed;  tha9! 
was  difficulty  of  swallowing,  and  occasionally  pain  after  food  had  entenl 
the  stomach.  In  about  a  month,  there  was  frequent  vomiting,  w^th  yUL' 
on  pressure,  and  constipation ;  when  food  or  medicine  was  taken,  vnm ' 
was  much  pain  in  the  stomach,  and  in  a  short  time  the  food  was  ejeetal 
As  the  case  progressed,  nothing  could  be  retained  on  the  stomach,  hI 
shortly  before  death  the  patient  was  supported  only  by  nutritave  injectioi 
She  died  from  starvation  on  July  8th,  about  two  months  after  taking  Aft 
alkalL  On  inspection,  the  lower  part  of  the  gullet  was  found  mock  M 
tracted,  the  lining  membrane  entirely  destroyed,  and  the  mnsovlar  «■ 
exposed.  The  external  coats  were  much  thickened.  The  cardiac  end  of  Aft 
stomach,  where  the  ulceration  ceased,  was  oonsiderablj  contracted.  U 
the  intestinal  end  the  mucous  lining  presented  a  large  and  dense  tkMif 
obstructing  all  communication  wiUi  the  bowels,  exoept  by  an  ctito 
no  larger  than  a  probe.  The  intervening  portion  of  the  atomaek  «^'  . 
healthy,  as  were  also  the  large  and  small  bowels.  ('  Med.  Timsi  ^ 
Gas.'  Nov.  26,  1853,  p.  554).  In  Dec.  1867,  a  case  of  poisoaiif  If 
pearlash  gave  rise  to  a  trial  for  manslaoghter  at  lianohester  (Af^^ 
Booikman).  A  solution  of  this  substance  had  been  prepared  lor  winiif 
purposes.    The  prisoner  offered  some  to  a  man,  who  tssted  it  sad  iam* 
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called  for  water.  The  deceased  took  some,  and  was  soon  afterwards 
the  jard  Tomiting  and  in  great  pain.  This  was  on  Maj  3l8t :  he 
Imitted  into  an  hospital,  where  he  remained  until  Aug.  2nd,  snf- 
all  the  time,  and  anable  to  swallow  anything  but  thin  fluids.  On 
p  the  hospital  he  went  home  and  died  on  Sept.  20th,  nearly  fonr 
I  after  swallowing  the  alkaline  liquid.  He  died  from  starvation,  as 
t  of  stricture  of  the  gullet.  The  quantity  taken  was  unknown, 
B  liquid  was  sufficiently  strong  to  soften  and  destroy  the  mucous 
ane  of  the  throat. 

ila  refers  to  two  cases  of  poisoning  by  carbonate  of  potash,  in  each 
ih  half  an  ounce  of  this  substance  was  taken  by  mistake  for  aperient 
The  patients,  two  young  men,  recovered  from  the  first  effects,  but 
:ely  died :  the  one  three  months,  and  the  other  fonr  months,  after 
son  had  been  taken.  The  secondary  fatal  effects  appear  to  have 
le  to  constant  purging,  great  irritability  of  the  stomach  leading  to 
nt  vomiting,  and  loss  of  the  functions  of  this  organ  from  the 
tion  of  the  lining  membrane,  with  stricture  either  of  the  gullet  or 
apertures  of  the  stomach, — either  of  which  causes  might  prove 
;  almost  any  period.  A  fatal  case  of  stricture,  produced  by  soap- 
ter  the  lapse  of  two  years  and  three  months,  is  reported  by 
D.  ('  Lancet,'  March  2,  1850.)  The  constant  use  of  the  alkalies  or 
r  carbonates  appears  to  be  productive  of  insidious  mischief :  yet  the 
y  which  may  be  sometimes  taken  in  divided  doses  without  de* 
^  life  is  enormons.  Tunstall  relates  the  case  of  a  man  who,  for 
n  years,  had  been  in  the  habit  of  taking  sodium  bicarbonate  to 

dyspepsia.  It  is  stated  that  for  sixteen  years  he  took  two  ounces 
bicarbonate  daily.  The  man  died  suddenly,  and  on  examining  the 
h.  it  was  found  to  be  greatly  distended  and  extensively  diseased 
Ltions  which  were  refenred  by  Tunstall  to  the  action  of  the  car- 

(*  Med.  Times,'  Nov.  30,  1860,  p.  564.)  The  quarUiiy  of  any  of 
Ikaline  poisons  required  to  destroy  life  is  nnknown.  The  fatal 
iepend  rather  on  the  degree  of  concentration  of  the  liqnid,  than  on 
M>lnte  qnantity  of  alkali  present.  Forty  grains  of  eanstic  potash 
ved  fatial. 

mical  Analyns, — Solntions  of  Caustio  Potash  and  Soda  have  a 
f  alkaline  reaction ;  they  are  distingpiished  from  those  of  their  re- 
3  carbonates  by  giving  brown  precipitates  with  a  solntion  of 
itrate.    The  Carbonates,  on  the  other  Fig.  9. 

yield  a  whitish-yellow  precipitate, 
is  known  from  Soda  by  the  following 
era: — 1.  Its  solntion,  when  not  too 
lilnted  with  water,  and  acidified  with 
iiloric  acid,  is  precipitated  of  a  canary- 
oolonr  by  platinio  chloride.  2.  It  is 
ytkted  in  granular  white  crystals,  on 
the  alkaline  liqnid  graduaUy  to  ex- 

a  strong  solntion  of  tartaric  acid, 
inff  a  small  quanlaty  of  alcohol,  and 
(udly  stirring  the  mixture.     Soda  is 

scipitated  by  either  of  these  tests,  BhomWc  ci7«tob  ^TSSZ^SSS. 
will  serve  equally  to  distinguish  the  iii«snis«i  ao  diuMtcii. 

pakuh  from  those  of  soda,  if  we  except  the  aoid  oxalate  and  aoid 
I  of  potassium :  these,  from  being  but  little  soluble  in  water,  are  not 
arted.  8.  If  we  neutralize  the  two  alkalies  by  diluted  nitric  acid, 
ritallifle  the  liquid  on  a  slip  df  glass, — should  tiie  alkali  be  potash, 
rtttla  will  have  the  form  of  long  slender  fluted  prisms  (p.  822)  ;  if 
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soda,  of  rhombic  plates.     4.  Potassium  and  its  salts  are  known  Vj 
giving  a  reddish-violet  colour,  while  sodium  and  its  salts  give  a  bngkk 
yellow  colour  to  a  colourless  gas  or  spirit  flame. 

In  liquids  containing  organic  matter, — Such  liquids  are  frothy;  thig^ 
possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  are  spapjii 
the  feel.  The  organic  liquid  may  be  evaporated  to  dryness,  then  heiM 
in  a  porcelain  capsule  to  char  the  animal  and  vegetable  matters,  and  tti 
alkali  will  be  recovered  from  it  in  a  state  of  carbonate  by  digesting  tti 
residuary  ash  in  distilled  water. 


Ammonu.    SnRiT  OF  Habtshobk. 

The  vapour  of  strong  ammonia  is  poisonous.  It  may  destroy  life  lif 
producing  violent  inflammation  of  the  larynx,  or  of  the  lungs  and  •i^ 
passages.  It  is  often  injudiciously  employed  to  rouse  persons  from  a  fii 
A  case  is  on  record  of  an  epileptic  having  died  under  all  the  symptoma  «t 
croup,  two  days  after  the  application  of  strong  ammonia  in  vapour  to  Ai 
nostrils :  it  was  employed  to  rouse  him  from  a  fit.  A  singular  caao  ct 
recovery  from  the  poisonous  effects  of  this  vapour  is  reported  If 
Sanchard.  (*  Ann.  d*Uyg.'  Jan.  1841.)  A  case  of  poisoning  by  the  vapov 
breathed  in  the  manufacture  of  ice  by  means  of  liquefied  ammonia  ii 
reported  (Husemann's  *Jahresber.'  1872;  Toxicol,  p.  470.)  The  effeeti 
were  chiefly  manifested  in  the  lungs,  and  many  days  elapsed  before  nh 
00 very  took  place.  Two  solutions  of  ammonia  are  met  with  in  oomnMm^ 
containing  about  10  and  30  per  cent,  respectively  of  ammonia. 

Symptoms  and  Appearances. — The  strong  solution  of  ammonia  prodaMI 
symptoms  similar  to  those  described  in  speaking  of  potash.  The  oa^ 
difference  observed  is,  that  the  sense  of  heat  and  burning  pain  in  t6^\ 
throat,  gullet,  and  stomach,  is  much  greater.  Cases  of  this  form  of 
ing  are  rare.  Sanchard  relates  an  instance  that  occurred  in  ] 
in  which  a  boy,  only  six  years  old,  poisoned  his  younger  sister  by  pouiif  ^ 
several  teaspoonfnls  of  a  strong  solution  of  ammonia  down  her  thro 
In  one  case  a  strong  dose  of  the  solution  killed  a  man  in  four  mdnutst^ 
causing  suffocation  (Christison)  :  and  in  another  case  ('  Jour,  de  Phan 
Oct.  1846,  p.  285),  from  one  to  two  drachms  of  solution  of  amiiMia% 
unknowingly  administered,  caused  death.  There  was  violent  vomii 
with  bloody  purging;  and,  on  inspection,  blood  was  found  effused 
the  intestines.  There  was  also  a  very  fluid  state  of  the  blood  in  the 
In  another  instance,  a  man  walked  into  a  druggist's  shop,  and  asked 
a  small  quantity  of  ammonia,  to  take  spots  out  of  his  clothes.  The 
poured  about  a  teaspoonful  and  a  half  into  a  glass.  The  man  su< 
swallowed  it,  and  fell  instantly  to  the  ground.  He  soon  aftei 
died,  complaining  of  the  most  excruciating  pain.  ('  Jour,  de  Chim.  MIL^ 
1845,  p.  531.)  A  similar  case  occurred  at  Halifax  in  April,  1857:  a 
swallowed  a  large  dose  of  ammonia,  and  died  in  a  quarter  of  an  ~ 
In  other  cases,  in  spite  of  a  large  dose,  death  has  taken  place 
Potain  met  with  an  instance  in  which  a  man  swallowed  upwards 
three  ounces  of  the  commercial  solution  of  ammonia,  and  he  did  not  A 
from  the  effects  until  the  eleventh  day.  ('  Jour,  de  Chim.  M^'  lA^ 
pp.  311  and  474.)  ! 

Serious  injury  to  the  organs  of  respiration  is  sometimes  the  resuHv' 
the  action  of  this  poison,  as  in  the  following  case.  A  gentleman  liaUl- 
to  attacks  of  fainting  died  in  three  days  after  swallowing  a  quantify  of  ft 
liquid  administered  to  him  by  his  son.  This  liquid,  which  was  at  Al 
time  believed  to  be  sal  volatile,  was,  in  fact,  a  strong  solution  of  anunoaik 
The  deceased  complained  immediately  of  a  sensatioii  of  choking  iM 
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ranglinfr  in  the  act  of  yomiting.  Symptoms  of  difficnltj  of  breathing 
t  in,  with  other  signs  of  irritation  in  the  throat  and  stomach.  The 
icons  membrane  of  the  month  and  throat  was  corroded  and  dissolved : 
d  it  was  evident  that  the  Hqnid  had  caused  great  local  irritation.  The 
Bcnlty  of  breathing  was  snch  as  to  threaten  saffocation,  and  at  one  time 
iras  thought  that  an  operation  must  be  resorted  to.  The  state  of  the 
ient,  however,  preclnded  its  performance,  and  he  died  on  the  third  day. 

inspection,  the  viscera  presented  strong  marks  of  corrosion.  The 
^ering  of  the  tongue  was  softened,  and  had  peeled  off;  the  lining 
mbra^e  of  the  air-passages  was  softened  and  covered  with  layers  of 
le  membrane,  the  resnlt  of  inflammation,  and  the  larger  bronchial  tubes 
re  completely  obstructed  by  casts  or  cylinders  of  this  membrane.  The 
ing  membrane  of  the  gullet  was  softened,  and  at  the  lower  part,  near 
junction  with  the  stomach,  the  tube  was  completely  dissolved  and 
troyed.  There  was  an  aperture  in  the  stomach  in  itis  anterior  wall, 
mt  one  inch  and  a  half  in  diameter :  the  edges  were  soft,  ragged,  and 
ekened,  presenting  an  appearance  of  solution.  The  contents  of  the 
nach  had  escaped.  On  the  inside,  the  vessels  were  injected  with  dark- 
Bured  blood,  and  there  were  numerous  small  effusions  of  blood  in  various 
iB  of  the  mucous  membrane.  The  coats  were  thinned  and  softened  at 
I  teat  of  the  aperture.  The  blackened  and  congested  appearance  some- 
it  resembled  that  which  is  seen  in  poisoning  by  sulphuric  or  oxalic 
1    The  mucous  matter  on  the  coats  of  the  stomach  was  feebly  add, 

poison  of  any  kind  was  found  in  the  layer  of  mucus  or  in  the  coats, 
ore  was  not  in  any  part  a  trace  of  ammonia,  the  poison  which  had 
ind  the  mischief.     The  deceased  had  lived  three  days :  remedies  had 
Q  used,  and  every  trace  of  ammonia  had  disappeared.     The  immediate 
■e  of  death  was  an  obstruction  of  the  air-tubes,  as  a  result  of  inflamma- 
I,  caused  by  the  local  irritant  action  of  the  poison.    It  was  quite  obvious 
I  a  quantity  of  the  liquid  had  entered  the  windpipe.     The  perforation 
khe  stomach  had  probably  taken  place  shortly  before  death,  or  there 
lid  have  been  marks  of  peritonitis;    The  injury  to  the  stomach  and 
let  would  have  been  sufficient  to  cause  death,  even  supposing  that  the 
lid  had  not  penetrated  to  the  lungs.     A  man,  set.  40,  swallowed  an 
oe  of  spirit  of  hartshorn.     He  ejected  the  liquid  almost  immediately, 
!  complained  of  an  intense  burning  pain  and  feeling  of  suffocation, 
le  of  it,  he  thought,  had  reached  the  stomach.     In  two  hours,  his 
ntenance  was   suffused  and   anxious,  the  lips  were  livid,  breathing 
oalt,  extremities   cold,  pulse   100,  and   the  inside  of  the  mouth  and 
mt  was  raw  and  fiery-looking.     He  complained  of  pain  in  the  situation 
he  laiynx  and  under  the  left  ear.     The  larynx  was  opened  to  relieve 
breathing,  but  the  relief  was  only  temporary.     He  vomited  blood,  and 
re  death  suffered  from  great  difficult  of  swallowing.     He  died  in 
teen  days   after  taking  the  poison,  obviously  from  the  local  injury 
>  to  the  parts  about  the  larynx.      (^  Ed.  Med.  Jour.'  1857,  vol.  2,  p. 
)     A  man,  sot.  70,  took  two  mouthfuls  of  spirits  of  ammonia.     He  was 
ediately  afterwards  seized  with   a  sense  of  suffocation,  cough  and 
ittng,  and  in  spite  of  treatment  he  died  in  four  honrs.      The  lining 
ilirane  of  the  mouth  and  throat  was  destroyed.     There  was  a  bloody 
[,  smelling  of  ammonia,  in  the  stomach.     At  the  lower  portion,  the 
\g  membrane  was  corroded  and  the  muscular  coat  changed  into  a 
t  pulpy  substance.     The  duodenum  was  also  inflamed.    ('  Amer.  Jour. 
.  Sci.'  Jan.  1870,  p.  275.)     A  man  swallowed  by  mistake  for  a  dose 
od-liver  oil,  a  tablespoonf ul  of  solution  of  ammonia.     (Edema  of  the 
lim  followed,  and  in  five  honrs  he  died  from  suffocation.     (^Lancet,' 
\^  ly  4[67.)     In  1871  a  man  was  admitted  into  Guy's  Hospital  who  had 
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swallowed  about  a  teaspoon! nl  of,  as  was  supposed,  tlie  stronger  plmnir 
oopoBial  solution  of  ammonia.  He  died  suddenly  not  long  after  rulTniima 
The  lips,  toQgue,  tonsils,  uvula,  and  pharynx  were  much  swollen,  re^ 
glazed,  with  here  and  there  flakes  of  white  epithelium  resting  upoi  Ai 
mucous  membrane.  The  gullet  was  intensely  reddened  throughout,  mI 
at  its  lower  end  was  of  a  dark  purple  colour ;  but  this  ceased  •abrap^ 
at  the  stomach.  The  epiglottis  and  adjacent  parts  were  OBdematai 
The  mucous  membrane  of  the  windpipe  and  bronchi  was  thickened  ml 
injected.  Both  lungs  were  (Bdematous  and  gorg^  with  blood.  Both  mki 
of  the  heart  contained  dark  fluid  blood.  There  was  a  circular  reddeMi 
patch  on  the  mucous  membrane  of  the  stomach,  at  the  point  on  wUA 
the  liquid  would  haye  first  impinged:  and  here  the  wall  of  the  stooMh 
was  thinned.  (*  Guy's  Hosp.  Rep.,'  xvii.,  1872,  p.  225.)  Two  dssAi 
from  ammonia  are  reported  to  have  occurred  in  England  and  Walss  k 
the  year  1880. 

Tyerman  attended  a  case  which  occurred  in  Nov.  1858,  in  whioki 

lunatic,  set.  62,  swallowed  about  two  fluid  ounces  of  compound  camphi^ 

liniment,  which  contains  ammonia.     The  patient  immediately  oomplaiiisi 

of  great  heat  in  the  stomach ;  vomiting  was  induced  by  giving  to  him  wm 

water.     The  uvula,  throat,  and  gullet  were  so  intensely  inflamed  thak  ht 

lost  all  power  of  swallowing ;  and  the  efforts  to  swallow  liquids  prodicrf 

violent  retching.     The  symptoms  gpradually  abated,  and  the  man 

in  foDr  days.     In  this  case  the  quantity  of  ammonia  swallowed  was 

amounting  to  about  two  and  a  half  drachms,  diluted  with  about  six 

the  quantity  of  rectified  spirit.     In  1882,  the  editor  met  with  a  sii 

case.     Gill  met  with  a  case  of  the  poisoning  of  an  infant,  only  four 

a  half  days  old,  by  a  small  quantity  of  this  liniment.     The  case  oocnml 

in  Sept.  1863.      He  saw  the  infant  about  half  an  hour  after  the  Uqsil 

had  been  taken ;    it  was  then  screaming  in  a  suppressed  manner,  as  S 

the  act  increased  the  pain :  the  hands  were  tightly  clenched ;  the  dot 

was  pale  and  covered  with  a  cold  perspiration  ;  the  mucous  membraae  oC 

the  lips  was  blistered,  and  that  of  the  month  and  tongue  was  whitsi   A 

yellowish  froth  escaped  from  the  mouth  and  nostrils ;  the  breathing  irai 

painful,  and   the  pulse   imperceptible.      In  about  two  hours  the  iolnfr 

appeared  better,  but  at  intervals  it  suddenly  started  and  screamed,  m  Z 

from  sudden  pain.     In  six  hours  it  continued  much  in  the  same  state,  n4 

swallowing  was  painful.      In  seventeen   hours  the  skin  was   moist  irf. 

cool :  it  had  had  a  natnral  motion,  and  had  been  in  a  drowsy  state 

the  night      After  twenty-four  hours  the  infant  was  much  weaker;  tib 

limbs  were  cold,  and  the  breathing  was  feebly  performed.      It  hecMI 

drowsy,  and  died  thirty-two  honrs  after  taking  the  poison.     There  w» 

an  inquest,  bnt  no  inspection  of  the  body.      A  question  of  importeoil 

arose  in  reference  to  the  case :  namely,  whether  the  mother  or  a  child,  tit 

years  of  age,  criminally  administered  the  poison  to  the  deceased  in£yi 

The  mother  stated  that  this  child  was  playing  with  the  bottle  of  embroei^ 

tion  on  the  bed,  on  which  her  infant  was  lying.     She  left  the  room  fvl 

short  time,  and  on  her  retnm  she  gave  the  infant  a  teaspoonful  of  foot 

which  she  had  previously  prepared  for  it.     She  was  sure  the  infant  «wil* 

lowed  part  of  the  food ;  bnt  as  soon  as  the  food  was  taken,  it  screftw 

violently  and  struggled  for  its  breath,  and  then  she  perceived  the  food  it 

smell  strongly  of  the  embrocation.     As  from  the  nature  of  this  initsdk 

compound  the  symptoms  could  not  be  delayed,  it  is  clear  that  the  motlitf 

either  consciously  or  unconsciously  gave  the  poison  to  her  infant.     Outti 

latter  supposition,  it  must  have  been  placed  in  the  food  which  wasot^ 

chair  near  to  the  bed  by  the  child  of  two  years,  during  her  absence;  hat  it 

this  case  it  is  remarkable  that  she  did  not  perceive  the  odonr  until  after  ikl 
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h»i  poured  the  Hqnid  into  the  month  of  the  infant.  The  qnantitj  swallowed 
^RM  unknown.  Two  caseB  are  reported  ('  Med.  Times  and  Gktz.'  May  26, 
18&5),  in  whiok  children  were  poisoned  hj  swallowing  a  liniment  of 
tmmonia  and  oiL  In  one,  an  infant,  death  occnrred  speedily,  probably 
horn  swelling  and  cloenre  of  the  air-passages,  thns  leading  to  saffocation. 
h  the  other  case,  death  took  place  on  the  following  morning.  Considering 
Bie  pnngent  taste  of  ammonia,  it  is  remarkable  that  an  infant  could  have 
kad  the  power  of  swallowing  nearly  two  ounces  of  strong  ammonia 
Eniment.  It  had  been  poared  down  its  throat  by  another  child  of  five 
nan  of  age.  A  solution  of  strong  ammonia  has  been  maliciously  used 
■r  throwing  on  the  person.  It  must  be  regarded  as  a  corrosive  liquid, 
triable  of  producing  serious  injury.  The  editor  has  seen  several  cases 
rf  terere  injury  resulting  from  the  accidental  spilling  of  a  strong  solution 
if  ammonia  on  the  person. 

Carbonate  of  Ammonia^  or  Ammonium  Oarhonate, — The  solution  of  this 
■It  (sal  volatile)  is  probably  more  active  as  a  poison  than  is  commonly 
apposed.  The  following  case  occurred  in  1832.  A  man,  in  a  fit  of  passion, 
MnUlowed  about  five  fluid-drachms  of  a  solution  of  sal  volatile.  In  ten 
IpBiittes,  he  was  seized  with  stupor  and  insensibility ;  but  upon  the  appli- 
Mtion  of  stimulant  remedies,  he  recovered.  He  suffered  for  some  time 
tkrwards,  from  severe  irritatic^  about  the  throat  and  gullet.  IlifE 
(Iported  the  case  of  a  little  boy,  aged  two  years,  who  swallowed  about  half 
b  ounce  of  a  strong  solution  of  spirits  of  hartshorn,  and  in  spite  of  rather 
iwcre  symptoms  recovered  in  a  few  days.  ('  Lancet,'  Deo.  1,  1849.) 
In  a  paper  above  referred  to  (p.  234),  Barclay  relates  the  case  of  a 
et.  19,  who,  while  in  a  state  of  unconsciousness,  was  made  to  swallow 
antity  of  hartshorn.  She  felt  a  severe  pain  in  the  stomach  immediately, 
in  about  an  hour  afterwards  she  vomited  some  blood.  This  vomiting 
Uood  continued  for  several  days.  These  symptoms  were  followed  by 
i  irritability  of  the  stomach,  and  the  constant  rejection  of  food.  There 
obstinate  constipation  of  the  bowels,  with  great  emaciation  and  loss  of 
She  died  in  about  three  months  from  the  time  at  which  she  had 
wed  the  alkaline  poison.  On  inspection,  the  gullet  was  found  healthy ; 
orifice,  at  its  junction  with  the  stomach,  was  slightly  contracted.  The 
al  orifice  was  contracted  to  the  size  of  a  crowquill,  and  the  coats 
thickened.  On  the  posterior  wall  of  the  stomach  there  was  a  dense 
of  the  size  of  half-a-crown,  and  from  this  point  fibrous  bands  rami- 
in  various  directions.  The  duodenum  and  other  parts  of  the  intestinal 
were  healthy.  ('  Med.  Times  and  Gaz.*  Nov.  26, 1853,  p.  554.)  A  case 
^rred  to  Procter,  in  May,  1852,  in  which  a  woman  gave  to  her  infant, 
kr  weeks  old,  a  teaspoonf  ul  of  hartshorn  of  the  strength  of  about  nine  per 
^  The  child  became  more  and  more  depressed,  and  died  thirty-six  hours 
tier  taking  the  liquid.  There  was  no  vomiting  or  purging,  and  the  mouth 
4  throat  presented  no  excoriation ;  there  was,  however,  slightly  increased 
dness  of  the  lining  membrane.  An  examination  after  death  was  not  made. 
The  alkaline  salts  of  ammonia  are  not  often  used  by  persons  who  are 
tent  upon  suicide  or  murder,  but  there  is  one  instance  on  record  in  which 
Iftan  was  tried  for  the  murder  of  a  child  by  administering  to  it  spirits  of 
ittshom.     (Reg.  v.  Haydon^  Somerset  Spring  Ass.  1845.) 

Chemical  analysis, — The  three  alkalies,  potash,  soda,  and  ammonia,  are 
town  from  the  solutions  of  the  alkaline  earths  by  the  fact  that  they  are 
4  precipitated  by  a  solution  of  potassium  carbonate.  They  all  three 
te  a  powerful  alkaline  reaction  with  test  paper,  which,  in  the  case  of 
nmonia,  is  easily  removed  by  heat.  Ammonia  is  immediately  known 
Mn  potash  and  soda  by  its  odour  and  entire  volatility.  Ammonium  Carho' 
ia  xnaj  be  known  from  other  salts  by  its  alkaline  reaction,  its  odour,  and 
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its  entire  volatility  as  a  solid : — from  pure  ammonia — 1,  hj  its  eSei 
on  being  added  to  an  acid ;  2,  by  its  yielding  an  abundant  white  pre 
with  a  solution  of  calcium  chloride ;  from  the  carbonates  of  potassi 
sodinm,  among  other  properties, — 1,  by  its  giving  no  precipitate 
solution  of  magnesium  sulphate;  2,  from  the  rich  violet-bine 
which  it  forms  when  added  in  excess  to  a  solution  of  copper  sulphai 
its  odour  and  volatility. 


CHAPTER  18. 


poisoniho  bt  vitbs,  potassntm  8ulphatk,  akd  potassium  lodidb- 

chloridb — babium  carbonatb* 

Potassium  Nitratb,  Nitbatb  of  Potash,  Nitre,  Saltpbtbi,  o 

Pbunilla. 

Symptoms  and  Appearances. — This  well-known  salt  has  on  several  c 
destroyed  life,  but  only  when  taken  in  large  doses.  Three  deaths  f 
salt  are  recorded  to  have  taken  place  in4ihe  four  years  1863-7.  ] 
which  is  reported  by  Orfila,  a  lady  swallowed,  by  mistake  for  otl 
an  ounce  of  saltpetre.  In  a  quarter  of  an  honr  there  was  vomii 
purging,  the  muscles  of  the  face  were  convulsed,  the  pulse  was  n 
respiration  difficult,  and  the  limbs  were  cold;  and  there  was  a 
burning  heat  and  severe  pain  at  the  pit  of  the  stomach.  She  diec 
hours.  On  inspection,  the  stomach  was  found  highly  inflamed, 
membrane  detached  in  various  parts.  Near  the  pylorus,  the  infla 
had  a  gangrenous  character.  A  large  quantity  of  bloody  liquid  w 
in  the  stomach,  (i.  283.)  In  another  case,  which  proved  fatal 
hours,  where  an  ounce  and  a  half  of  nitre  had  been  taken,  a  small 
tion  was  found  in  the  stomach.  (lb.)  Q^oghegan  met  with  th 
ing  case : — A  man  took  from  an  ounce  to  an  ounce  and  a  half  of 
mistake  for  salts.  Severe  pain  in  the  abdomen  followed,  witi 
vomiting,  but  no  purging  so  far  as  could  be  ascertained.  He 
about  two  hours  after  taking  the  salts.  On  examining  the  body, 
mucus  was  found  in  the  stomach,  the  lining  membrane  was  of  a  b 
red  colour,  generally  inflamed,  and  in  parts  detached  from  the  coat 
None  of  the  poison  could  be  detected  in  the  stomach ;  but  its  na 
clearly  established  from  the  analysis  of  a  portion  left  in  the  vess 
had  contained  the  draught.  Two  men  swallowed,  each,  one  ounce 
by  mistake  for  Glauber's  salt.  They  almost  immediately  exper 
sense  of  coldness  in  the  course  of  the  spine,  trembling  in  the  lin 
violent  vomiting  and  purging.  The  evacuations  were  bloody.  ' 
covered  in  the  course  of  a  few  days.  (Casper's  '  Wochenschrii 
No.  18.)  A  case  is  reported  in  the  same  journal,  in  which  one 
nitre  killed  a  man  in  thirty-six  hours.  In  another  case  an  old  mai 
lost  his  life  from  an  overdose  of  nitre  which  he  had  taken  as  a  i 
The  dose  amounted  to  about  ten  drachms ;  it  caused  profuse  pur^ 
death  in  about  five  hours.  Death  was  referred  to  inflammatio: 
mucous  membrane  of  the  stomach  and  bowels,  owing  to  the  irrita 
of  the  nitre.  A  female,  set.  28,  swallowed  in  two  doses,  taken  on  t 
about  an  ounce  of  nitre.  After  the  second  dose,  she  was  attad 
severe  burning  pain  in  the  stomach,  and  violent  vomiting  folk 
collapse.  There  was  no  purging,  and  the  secretion  of  urine  was 
The  girl  recovered  in  a  few  days.     ('Pharm.  Jour.'  Feb.  1846^ 


SULPHATE  OF  POTASH.     SYMPTOMS  AND  APPBABANCES.     241 

ard  met  with  a  case  in  whicli  a  man  recovered  in  fonr  days  after 
ing  swallowed  two  oances  of  nitre  by  mistake  for  Epsom  salts.  In 
it  five  minntes  after  taking  the  salt,  he  felt  a  bnming  pain  in  his 
lacb,  and  this  was  immediately  followed  by  sickness.  Free  vomiting 
excited  by  mastard ;  and  this  probably  led  to  his  recovery.  ('  Prov. 
L  Jour.*  Aug.  19, 1846,  p.  882.) 

rhere  appears  to  be  some  uncertainty  in  the  action  of  this  salt,  both 
o  the  symptoms  and  the  fatal  effects  on  the  body.  Fuller  had  a 
which  proved  fatal  in  1863.  A  man  swallowed  an  ounce  of  nitre, 
3d  with  water,  by  mistake  for  Epsom  salts,  about  nine  o'clock  in  the 
aing.  It  produced  vomiting,  with  severe  pain,  but  no  purging.  There 
coldness  of  the  surface  and  lividity  of  the  face.  Death  took  place 
hree  honrs.  On  inspection  the  mucous  membrane  of  the  stomach 
found  highly  inflamed,  especially  towards  the  middle  of  the  greater 
ature,  where  for  several  inches  it  resembled  scarlet  cloth.  The  pylorus 
duodenum  were  of  a  deep  crimson  colour.  The  peritoneal  snrface  was 
vascular,  especiaUy  over  the  stomach,  the  vessels  having  a  vermilion 
3olour,  as  if  they  had  been  injected.  The  heart  and  lungs  were  healthy ; 
blood  was  fluid  and  more  florid  than  natural.  The  other  organs 
3nted  no  unusual  appearance.  No  analysis  was  made  of  the  contents 
le  stomach,  but  that  the  nitre  was  the  cause  of  death  no  doubt  could 
ntertained,  and  a  verdict  was  returned  accordingly  at  the  coroner's 
est. 

n  1882,  a  farm  labourer  took  an  ounce  of  nitre  in  mistake  for  Epsom 
at  7  A.M.  When  seen  at  1.30  p.m.,  he  was  suffering  from  intense  pain 
le  stomach  of  a  burning  character,  with  hot  distressing  eructations, 
pain  had  come  on  immediately  after  taking  the  salt,  with  profuse 
)iration.  He  felt  sick,  but  did  not  vomit  till  11  a.m.  Vomiting  was 
free,  and  the  ejected  matters  were  of  a  coffee-ground  colour,  and 
rently  contained  altered  blood.  The  pulse  was  56,  and  fuU  and  slow ; 
»ngne  moist,  white,  and  tremulous.  Micturation  was  frequent  for 
rst  three  hours.  Later  in  the  day  a  liquid  stool,  of  tarry  appearance, 
passed,  and  very  offensive  in  odour.  From  this  time  he  made  a 
lal  recovery.  (*  Brit.  Med.  Jour.'  1882,  1,  p.  304.)  Two  cases  are 
ted  of  recovery  after  the  administration  of  two  ounces  of  nitre. 
it.  Med.  Jour.'  1877,  2,  5.  520;  1882,  1,  p.  500.) 
nalysis. — For  the  chemical  properties  and  method  of  detecting  this 
see  p.  222. 

lssium  Sulphate,  Sulphats  of  Potash,  Sal  Poltchbest,  ob  Sal  ni 

DuoBus. 

ymptoms  and  Appearances. — ^A  lady,  about  a  week  after  her  delivery, 
by  the  prescription  of  her  medical  attendant,  about  ten  drachms  of 
gait  in  divided  doses,  as  a  laxative.  After  the  flrst  dose,  she  was 
i  with  severe  pain  in  the  stomach,  nausea,  vomiting,  purging,  and 
pB  in  the  limbs.  These  symptoms  were  aggravated  after  each  dose : 
ied  in  two  hours.  It  was  supposed  that  some  poison  had  been  taken 
istake ;  but  that  was  not  the  case,  and  the  question  was,  whether  her 
L  was  or  was  not  caused  by  potassium  sulphate.  On  an  inspection 
e  body,  the  mucous  membrane  of  the  stomach  and  intestines  was  pale, 
»t  Hi  the  valvules  conniventes  (folds),  in  which  it  was  reddened.  In 
tomach  was  a  large  quantity  of  a  reddish-coloured  liquid,  which,  on 
BIS,  was  found  to  contain  only  potassium  sulphate,  and  no  trace  of 
other  common  irritant  poison.  The  examiners  referred  death  to 
nam  snlphate  taken  in  an  unusually  large  dosey  whereby  it  had 
k  I.  R 
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acted  as  an  irritant  poison  on  a  person  whose  cx>n8tiintion  was  almdy 
much  debilitated.     (•  Ann.  d'Hyg.'  Avril,  1842.) 

The  question  whether  this  is  to  be  regarded  as  an  irritant  poisonou 

salt  or  not,  was  much  debated  among  members  of  the  profession,  in  »• 

jerence  to  a  case  which  was  tried  at  the  Cent.  Crim.  Goort  in  Oct  1843L 

(^Reg,  y.  Haynes,)     The  accused  had  given  to  the  deceased,  the  nigtt 

before  her  death,  two  oonces  of  sulphate  of  potash,  dissolved  in  irtter; 

and  it  was  aUeged  that  a  fortnight  previously  to  this  she  had  taken,  ii 

divided  doses,  as  much  as  a  quarter  of  a  pound  of  the  salt.     The  womai 

thought  that  she  was  pregnant,  but  this  was  disproved  by  an  ^^^rnin^^ 

of  the  body ;  and  it  was  charged  that  the  prisoner  had  eiven  her  the  nh 

with  the  intention  of  causing  a  miscarriage.     After  the  last  dose,  she  WM 

49eized  with  sickness,  and  died  within  a  very  short  time.     The  stomach  vn 

found  empty,  but  highly  inflamed ;  and  there  was  blood  e£Fused  on  the 

brain.     One  medical  witness  referred  death  to  the  action  of  this  salt  as  ii 

irritant  poison ;  the  other  to  apoplexy,  as  an  indirect  result  of  the  yiolent 

vomiting  caused  by  it.     The  prisoner  was  acquitted  of  the  chai^nfe  d 

murder,  but  subsequently  found  guilty  of  administering  the  sulphate  witk 

intent  to  procure  al)()rtion.     Both  of  the  witnesses  admitted  that,  in  soil 

doses,  the  salt  was  innocent ;  but  that  in  the  dose  of  two  ounces,  it  wooH 

produce  dangerous  effects.     A  case,  somewhat  similar  in  its  details,  w« 

the  subject  of  a  trial  at  the  Cent.  Crim.  Court  in  Oct.  1856.    (2209.T. 

Gaylar.^     A  married  woman,  the  wife  of  the  prisoner,  under  the  bcU 

that  she  was  pregnant,  took  a  large  quantity  of  this  salt,  the  priaooer 

having  purchased  two  ounces,  and  handed  it  to  her.     It  was  taken  witk 

the  design  of  procuring  abortion,  but  it  caused  the  death  of  the  wonii; 

under  symptoms  of   severe  irritation  of  the  stomach  and   bowek.   Thl.| 

deceased  was  not  seen  by  a  medical  man  while  living,  but  she  suffered  fipoii 

severe  pain,  vomiting,  and  purging ;   the  vomited  matter  had  a  bill 

colour.     On  inspection,  the  stomach  and  the  upper  portion  of  the  anl] 

inters  tines  wore  of   a  deep  purple  colour,  as  if  from  the  action  of  M 

irritating  substance.     The  stomach,  when  opened,  showed  marks  of  in^j 

tation,  and  its  mucous  coat  was  much  congested.     In  this  organ  there  i 

a  spoonful  of  a  thick,  slimy  fluid,  which  contained  a  quantity  of  snlpWij 

of  potash.     The  intestines  contained  twelve  ounces  of  a  thick  white  flsl 

highly  charged  with  mucus,  and  this  when  analyzed  yielded  sulphate  a 

potash.    There  was  no  doubt  that  death  had  been  caused  by  an  ovudoNifj 

this  salt.  j 

According    to   Mowbray   ('Med.    Gaz.'   vol.   33,   p.   54),   sulphatB « j 

potash  is  much  employed  in  France  as  a  popular  abortive.     He  q*^| 

several  inst^mces  in  which,  in  large  doses,  it  produced  severe  sympiMJ 

resembling  those  of  imtant  poisoning,  and  even  death.     In  one  case,t*j 

drachms  acted  poweriuUy ;   and  in  another  that  fell  under  his  om o^i 

servation,  four  drachms  of  the  salt  administered  to  a  lady  after  her  ooiiii^| 

ment,  had  all  the  effects  of  an  irritant  poison.     The  above  cases  are  All 

only  instances  in  which  it  is   publicly  known  to  have  proved  Ml  tt" 

England ;  and  they  show  that  substances,  commonly  regarded  as  jJOMfA] 

may  sometimes  give  rise  to  important  questions  in  toxicology. 

There  is  no  doubt  that  the  most  simple  purgative  salts  may,  nndsrfl^! 
tain  circumstances,  and  when  given  in  large  doses,  destroy  lii^.  A  ctM< 
elsewhere  related,  in  which  magnesium  sulphate  caused  death,  and  gtf*! 
rise  to  a  criminal  charge  in  this  country.  ('On  Porsovs/ 2nd  ed. p> ^I , 
It  is  said  that  potassium  sulphate  has  in  some  cases  caused  vomitiDgii'^ 
other  serious  symptoms,  from  its  containing  as  impurity  zinc  snl^i^ 
This,  if  present,  would  be  easily  discovered  by  the  appropriate  testa.  ^ 
more  serious  impurity  has  been  detected  in  it  by  finasyy  namdj  arseoite 
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potasli.  He  fonnd  this  poison  in  a  sample  of  sulphate,  sapplied  bj 
rholeaale  hoase  in  Paris.  (*  Pharm.  Jonr.'  1872,  p.  954.)  This  imparity 
iy  be  derived  from  arsenical  sulphnric  acid  nsed  in  its  manufacture, 
would  be  well  to  test  for  arsenic  any  sample  of  sulphate  which  has 
ised  great  irritation.  (See  Absenio.)  Arsenic  may  thus  find  its  way 
a  all  medicines  in  which  sulphate  of  potash  is  used,  e.g,  compound 
ocjnth  pill,  and  compound  powder  of  ipecacuanha. 
Other  impurities  of  a  poisonous  nature  have  been  occasionally  found  in 
I  salt.  The  reader  will  find  a  full  account  of  these  by  GheyaUier  (Ann. 
Ijg:  1872.  2, 137). 

Chemical  Analysis. — Sulphate  of  potash  is  easily  identified.  It  is  a  dry 
d  salt,  soluble  in  water,  forming  a  neutral  solution.  This  solution,  if 
ficiently  concentrated,  is  precipitated  both  by  tartaric  acid  and  by  platinic 
oride,  whereby  potassium  is  indicated ;  and  the  presence  of  sulphuric 
d  is  known  by  the  action  of  a  salt  of  barium  (p.  215).  Organic  liquids. 
rhis  salt  being  insoluble  in  alcohol,  may  have  the  organic  matter  re- 
▼ed  from  it  by  treating  the  liquid  containing  it  (previously  concen- 
ted)  with  alcohol: — or  the  substance  containing  the  salt  may  be 
.porated  to  dryness  and  incinerated,  when  the  undecomposed  sulphate 
Y  be  obtained  by  lixiviating  the  calcined  residue  with  distilled  water. 
Iphate  of   potash  exists  naturally  in  some  animal  fluids,  but  only  in 


PoTissiuM  Iodide,  ob  Iodide  of  Potassium. 

Symptoms, — This  salt  is  extensively  employed  in  medicine,  but  it 
sears  to  have  given  rise,  in  some  instances,  to  alarming  symptoms, 
m  when  exhibited  in  small  doses ;  and  it  is  stated  that  death  has 
ulted  from  its  use.  The  following  cases  may  serve  to  illustrate  its 
iged  noxious  effects.  A  gentleman  was  ordered  by  his  physician  to 
:e  three  grains  of  the  iodide  in  a  draught  of  peppermint-water  three 
les  a  day.  After  the  third  dose  he  felt  unwell,  and  an  hour  after  the 
irth  dose  he  was  attacked  with  a  violent  shivering  fit,  followed  by  head- 
be,  hot  skin,  intense  thirst,  quick  and  full  pulse,  with  vomiting  and 
iging.    These  symptoms  were  succeeded  by  great  prostration  of  strength. 

spite  of  treatment,  the  purging  lasted  several  days.  The  effects  of  the 
sdicine  in  this  case  were  so  violent,  although  only  twelve  grains  had  been 
ken,  that  there  is  little  doubt,  if  the  patient  had  taken  another  dose,  he 
>nld  have  died.  (*  Med.  Gaz.'  Sept.  3,  1841.)  In  October,  1841,  a  case 
IS  reported  by  Erichsen  to  the  University  College  Medical  Society, 

which  alarming  symptoms  resulted  from  a  dose  of  only^ve  grains  oi 
iide  of  potassium.  There  was  great  difficulty  of  breathing,  discharge 
un  the  eyes  and  nostrils,  inflamed  conjnnctivse,  and  most  of  the  violent 
mptoms  of  catarrh.  The  iodide  was  discontinued,  and  the  patient  re- 
vered. Lawrie  found  that  seven  grains  and  a  half  of  the  iodide,  in  three 
lies,  produced  in  an  adult  dryness  and  irritation  of  the  throat,  great 
flBimlty  in  breathing,  and  other  serious  symptoms.  In  another  instance, 
irty  mina,  in  divided  doses,  catised  severe  headache  and  secretion  of 
in.  In  two  instances,  wherein  he  had  prescribed  it  medicinally  in  small 
lies,  it  was,  in  his  opinion,  the  cause  of  death.  ('  Med.  Gaz.'  27,  p.  588.) 
though  the  medicinal  dose  is  ten  grains  or  more,  these  cases  show  the 
oessity  of  caution  in  the  medieinal  use  of  this  substance.  The  effecia 
ym  small  doses  may,  perhaps,  be  attributed  to  idiosyncrasy ;  still  there 
mis  to  be  good  ground  for  ranking  potassium  iodide  among  noxious 
itant  sabsianoes.  It  has  caused  death  in  several  cases.  One  drachm 
d  a  half  of  the  yalt  has  been  taken  by  a  yonng  female  without  destroying 
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life,  although  it  prodaced  serious  sympioins  of  iniiatioB.  (Dereigii, 
^  MM.  L6g.'  ii.  536.)  It  has  been  sag^gested  that  the  occasional  adalten- 
tion  of  the  iodide  with  potassiam  oarbcmate  may  acoonnt  for  the  diserepni 
statements  respecting  its  poisonous  properties.  In  one  instance,  in  wnki 
the  medicinal  dose  had  been  carried  to  seTend  drachms,  the  iodide  ms 
found  to  contain  75  per  cent,  of  the  carbonate.  Large  doses  of  ikt 
iodide  have  been  given  bj  surgeons  in  the  treatment  of  syphilis  witliod 
producing  injurious  consequences.  Pajen  has  prescribed  as  mucli  ai 
60  grains  a  day  in  divided  doses,  and  Ricord  is  stated  to  have  csnied 
the  dose  to  135  grains  in  a  day. 

Chemical  Analyns. — The  iodide  may  be  distinguished  by  its  cnlio 
crystals  and  by  its  solution  producing  a  blue  colour  with  starch  on  tti 
addition  of  strong  nitric  acid.  The  salt  gives  a  violet  colour  to  flam, 
indicative  of  potassium,  and  yields  purple  vapours  of  iodine  when  tniM 
with  sulphuric  acid  and  black  oxide  of  maganese. 

Potassium  Chlorate,  ob  Chlorate  or  Potash. 

Chlorate  of  potash  in  large  doses  is  an  acute  poison.  Brouardel  reooidi 
two  fatal  cases  in  children  (*  Jour,  de  M6d.  et  de  Chir.  Pratiques,'  DeoL 
1881).  A  solution  containing  two  drachms  of  the  salt  was  given  in  dijided 
doses  every  ten  minutes  to  two  children,  the  administration  extending 
over  a  period  of  about  three  hours.  The  symptoms  were  those  of  gutRK 
intestinal  irritation,  blueness  of  the  surtibce,  and  collapse.  Death  took 
place  within  a  short  time. 

Salts  or  Barium. 

The  soluble  salts  of  barium  (baryta  salts)  have  both  a  local  irritant  ni 
remote  convulsant  action.  They  usually  produce  great  thirst,  exoenfi 
vomiting  and  purging,  convulsions,  dilated  pupils,  and  paralysis.  Til 
post-mortem  appearances  are  variable,  except  that  intense  inflammatiaii  d 
the  lower  bowel  (rectum)  is  constantly  observed  in  &tal  cases.  It  S 
asserted  by  some  that  barium  salts  are  similar  in  their  action  to  digitifii 
and  that  they  are  cardiac  poisons,  the  ventricles  of  the  heart  after  deiA 
being  found  rigidly  contracted. 

Barium  Chloride,  Symptoms. — A  woman,  mi.  23,  took  by  mistake  for 
Epsom  salts  less  than  a  teaspoonfal  (100  grains)  of  the  chloride.  In  In! 
an  hour  there  was  a  feeling  of  deadly  sickness,  with  sharp  burning  psiii 
in  the  stomach  and  bowels.  Vomiting  and  purging  set  in  violenti^ 
the  purging  being  attended  with  straining.  An  hour  and  a  half  alii' 
she  had  taken  the  poison  the  following  symptoms  were  observed.  liMi 
pale  and  anxious,  eyes  deeply  sunk,  surfekce  cold,  heart's  action  feettk 
pulse  scarcely  perceptible,  tongue  natural  and  warm,  loss  of  muBoakf 
power,  sensation  and  intelligence  not  affected,  pupils  natural.  ¥\A 
taken  were  instantly  rejected  with  a  ropy  mucus.  There  was  pain  il 
the  stomach,  singing  in  the  ears,  twitching  of  the  face,  and  twisting  d 
the  legs  and  arms.  In  eight  hours  and  a  half  the  symptoms  had  ab^H 
but  in  about  fourteen  hours  the  purging  had  returned,  and  the  symptoE> 
were  much  worse.  There  was  a  loss  of  voluntary  muscular  power.  Bi 
breathing  was  slow  and  laboured,  and  indicated  efhision  in  the  bronehiil 
tubes,  but  the  woman  was  sensible.  An  hour  later  she  was  convnM 
and  these  convulsions  continued  in  paroxysms  for  two  hours,  when  ^ 
died,  seventeen  hours  after  taking  the  poison.  During  the  fits  she  hi 
several  watery  evacuations,  and  consciousness  was  lost.  There  was  ao 
post-mortem  examination.     ('  Lancet^'  1859, 1,  211.)    A  caae  (rf  poisoaoS 
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f  this  salt  is  r^>orted  hy  Wildberg.  The  symptoms  were  those  of 
ritatioa,  oombined  with  an  affection  of  the  brain  and  nervoas  system. 
iddiDess,  convulsions,  and  paralysis  have  been  remarked  among  them. 
I  the  case  referred  to,  half  an  ounce  proved  fatal  in  two  honrs :  in 
lother  instance,  one  onnce  taken  by  mistake  for  Olanber's  salt^  de- 
pojed  life  in  an  hour.  In  small  doses,  even,  the  chloride  has  been 
served  to  affect  the  system  powerfully.  Orfila  found  that  barium 
loride  was  absorbed:  he  detected  it  in  the  liver,  spleen,  and  kidneys 
animals  poisoned  by  it.  (*Ann.  d'Hyg.'  1842,  2,  217.)  A  fatal  case 
poisoning  by  barium  nitrate,  taken  in  mistake  for  snlphar,  is  reported. 
Pharm.  Jonr.'  1869,  p.  181.)  Another  fatal  case  is  recorded  in  the  same 
irnal  for  Jnne,  1872,  p.  1021.  The  salts  of  barium  are  used  for  sizing 
tton  warps.  A  man  employed  in  this  work  swallowed  a  portion  about 
e  size  of  a  bean,  thinking  he  was  taking  Epsom  salts.  He  died  in  about 
arteen  hours.  The  symptoms  were  at  first  those  of  irritant  poisoning, 
it  in  the  latter  stage  paralysis  took  place.  The  medical  witness  stated 
At  he  had  found  twelve  grains  of  this  salt  sufficient  to  kill  a  dog. 

Barium  Carbonate  is  said  to  have  destroyed  life  in  two  cases,  in  each 
'  which  only  one  drachm  was  taken ;  but  the  following  case  shows 
lat  this  compound  is  not  so  poisonous  as  the  chloride.  A  young  woman 
nJlowed  half  a  teacupf  ul  of  the  powdered  carbonate,  mixed  with  water, 
i  A  time  when  she  had  been  fasting  twenty-four  hours.  There  was  no 
irticnlar  taste.  In  two  hours  she  experienced  dimness  of  sight,  double 
iaon,  singing  in  the  ears,  pain  in  the  head,  and  throbbing  in  the  temples, 
ith  a  sensation  of  distension  and  weight  at  the  pit  of  the  stomach, 
liere  was  also  palpitation  of  the  heart.  After  a  time  she  complained  of 
ain  in  the  legs  and  knees  and  cramps  in  the  calves.     She  vomited  twice 

flaid  like  chalk  and  water.  The  skin  was  hot  and  dry,  the  pulse 
feqnent,  full,  and  hard.  These  symptoms  gradually  abated,  and  she 
Boovered,  although  the  pain  in  the  head  and  stomach  continued  for  a 
ttg  time.  (*  Med.  (Jaz.  vol.  14,  p.  448.)  The  carbonate  is  used  as  a 
oison  for  rats  and  mice. 

A  female,  eet.  28,  finding  herself  pregnant,  took  an  unknown  quantity  of 
irinm  carbonate  vrith  suicidal  intent.  About  6  p.m.  she  vomited,  and 
•d  severe  pain  in  the  stomach.  She  slept  well,  however,  vrithout  further 
wniting.  Next  morning  after  breakfast,  at  7  a.m.  vomiting  was  repeated ; 
erertheless,  she  walked  to  her  situation  about  three  miles  distant,  where 
^^  arrived  about  9  a.m.  She  then  looked  pale  and  anxious,  and  com- 
liined  of  severe  abdominal  pain.  She  went  to  the  privy  repeatedly,  either 
ft  aoconnt  of  diarrhoea  or  tenesmus.  Nevertheless  she  attended  to  her 
oties  as  a  domestic  servant,  but  the  vomiting  and  desire  to  go  to  stool 
cnisted.  At  2  p.m.  she  went  to  bed.  At  4  p.m.  she  was  found  cold, 
•le,  restless,  and  weak.  There  was  no  vomiting.  At  8  p.m.  she  had 
temate  flushings  and  rigors.  Speech  was  a  mere  indistinct  whisper, 
fallowing  was  difficult,  and  respiration  laboured.  At  8  a.m.  she  was 
^•tresBed,  the  breathing  was  short ;  she  was  perfectly  conscious.  She 
^  found  dead  at  4  A.M.,  thirty-four  hours  after  the  commencement  of 
n&ptoms.  The  exact  time  at  which  the  poison  was  taken  was  not 
■certained.  At  the  post-mortem  examination,  made  fifty-six  hours  after 
6»th,  the  stomach  was  found  much  ecchymosed  from  the  fundus  to 
*•  lesser  curvature.  The  ecchymosis  was  in  large  patches  over  the 
^dns,  in  smaller  patches  towards  the  middle,  and  in  still  smaller  patches 
^  the  pyloric  portion  of  the  organ.  The  intervening  membrane  was 
^ered  with  a  little  mucus.  Particles  of  the  poison  were  found  im- 
fidded  in  the  mucous  membrane.  The  peritoneal  aspect  oi  ttxfe  ^Vsm'wSfcL 
'^oi  a  pale  red  tint.     There  were  numerotis  ecchymoBed.  ^p^^/Aies^VEL^^ 
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Fig.  10. 


dnodenanL  Two  gprains  of  barinm  carbonate  were  eztmcted  froin  (be' 
stomach.  The  quantity  taken  oonld  not  be  aecertained.  Traces  of  buina 
were  also  detected  in  the  Hver.   (*  ArchiT.  der  Pharm.'  [8]  iv.  1874,  p.  m) 

Analysis. — Barium  chloride  crystaUiiflim 
thin  plates :  it  is  solnUe  in  water.  1.  Ths 
solution  yields  an  inaolnble  white  precipiMi 
with  snlphoric  aoid  or  an  alkaline  snlphtlii 
This  precipitate  is  insolnble  in  nitric  add. 
2.  The  powdered  salt,  bomt  on  platinm- 
wire  in  a  smokeless  flame,  imparts  to  it  a 


greenish-yellow  oolonr.     3.  Chlorine  mar  be 
detected  by  a  solution  of  silrer  nitrate.  (Ses 


p.  224.) 

Barium  carbonate   is  a  white    insc^Ui 
powder.     It  is  entirely  dissolved  with  eSar 
vescence  (carbonic  acid)  by  diluted  hy^o-    j 
chloric  acid.      This  solution  on  eyapoia^   J 
yields  crystalline  plates  of  barium  chloRdi^  J 
which  may  be  detected  by  the  processes  above  mentioned. 


CrysUls  of  Buiam  Chloride, 
nugnified  aodiameten. 


CHAPTER  19. 


PHOSPHOBUS — STVPTOMS  AKD  APPEARAKCES — OHRONIO  POISONIHO  BT  THE  fifOO 
— FATAL  DOSE — CHEMICAL  ANALYSIS — PHOSPHOBUS-PASTE — BED  OB  ALLOTIOnI 
PHOSPHOBUS — IODINE. 

Poisoning  with  phosphorus  is  not  very  infrequent  in  this  country;  hatos 
the  Continent  of  Europe  this  poison  is  often  selected  for  the  purposes  ct 
suicide  or  murder.  In  England,  in  the  year  1880,  there  were  thiitiM 
deaths  from  phosphorus  out  of  1620  cases  of  poisoning.  In  France,  wikloi 
a  period  of  six  years,  there  were  103  cases  of  poisoning  with  phosphoiii 
which  gave  rise  to  medico-legal  inquiry.  The  tips  of  lucifer  matches  aal 
rat-pastes  are  most  commonly  used  for  the  purpose  of  this  poisoning. 

Phosphorus  is  not  often  used  in  this  country  in  attempts  at  mmdia 
The  smell  and  taste,  as  well  as  its  luminosity,  commonly  reveal  its  presenfla 
At  the  Norwich  Autumn  Assizes,  1871  {Reg.  v.  Fisher),  a  girl  of  eightoA 
was  convicted  of  an  attempt  to  poison  a  family.  She  put  a  vermin  ooa* 
pound  of  phosphoras  into  a  teapot  containing  tea.  When  hot  water  mi 
poared  on  it,  the  smell  at  once  led  to  suspicion.  Phosphorus  was  fauA 
m  it,  taken  from  a  pot  carelessly  left  about  the  house.  The  giri  mi 
convicted.  Casper  described  a  case  in  which  the  luminous  appeaiiMl 
of  the  poisoned  food  led  to  a  suspicion  of  poisoning  with  phosphorus,  sil 
this  was  subsequently  proved.  A  woman  put  a  preparation  of  phosphonl 
into  some  soup,  and  gave  it  to  her  husband.  He  ate  it  in  a  duk  rooa 
in  the  presence  of  some  friends,  and  they  noticed  that  the  liquid  ss  kl 
stirred  it  was  luminous.  Q  Vierteljahrssclu:.  f.  G^richtl.  Med.'  July,  186i| 
In  this  way  a  person  may  be  warned  and  a  life  saved  (see  *  Ann.  d^Hjg* 
1870.  2,  203), 

The  ordiuaiy,  yellow,  or  soluble  phosphorus  is  alone  poisonous :  the  M 
amorphous,  or  insoluble  variety  exercises  no  sensible  pnysiological  6Seoli> 
That  the  red  variety  does  not  act  as  a  poison  on  the  human  body,  appsm 
to  be  established  by  the  facts  of  a  case  reported  in  the  '  Ed*  Month.  Jour.' 
Oct.  1860.  A  woman,  set.  26,  swallowed  the  composition  scraped  from  i 
number  of  Incif er-matchea :  it  turned  out  that  these  were  made  with  red 
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She  suffered  no  inoonyenienee.    She  prooared  other  maicheB 
»ho6phora8,  took  a  decoction  of  them  in  coffee,  and  died  from 

»ni8  18  nsaallj  taken  in  this  country  for  suicidal  purposes  in  the 
-paste,  a  compound  of  yellow  phosphorus,  fat,  sugar,  and  "flour, 
Lth  Prussian  blue.     The  editor  has  found  a  sixpenny  pot  of 

0  weigh  157  grains,  and  to  contain  eight  grains  of  phosphorus, 
uid  Germany  the  heads  of  matches  are  commonly  used  for  the 
30 ;  and  80  or  100  grains  are  a  fatal  dose,  containing  about  a 
osphorus. 

ns. — Phosphorus  acts  as  an  irritant ;  and  the  symptoms  of  irrita- 
anifest  themselves  in  a  few  minutes  after  the  ingestion  of  the 
general,  however,  there  is  a  longer  interval  of  some  hours.  In  the 
e  the  patient  experiences  a  disagreeable  taste,  resembling  that  of 
ih  is  peculiar  to  this  poison.  An  alliaceous  or  garlic-like  odour 
«ived  in  the  breath.  There  is  pain  and  oppression  in  the  region 
ich,  malaise,  eructation  of  phosphoric  vapoars,  having  a  garlicky 

these  may  be  luminous  in  the  dark.  Vomiting  is  sometimes 
id  violent ;  in  other  cases  quiet  and  at  longer  intervals.  The 
distended.  Purging  is  not  common.  The  vomited  matters  are 
red,  or  yellow  and  bilious,  and  may  be  luminous.  There  is 
St.  The  symptoms  may  increase  in  severity,  ending  in  death 
%e  in  the  course  of  a  few  hours — four  to  eight  in  the  worst  cases, 
eless,  in  the  majority  of  cases  the  progress  to  a  fatal  termination, 
ess  sure,  is  slower  and  more  insidious.  The  irritant  symptoms 
neasure  subside,  and  though  the  pulse  is  feeble,  and  there  is  a 
unt  of  malaise,  the  patient  may  to  a  casual  observer  appear  to 
b  a  normal  state  of  health.  But  after  the  lapse  of  three  or  four 
ice  sets  in  and  rapidly  increases,  there  is  great  prostration  of 
le  abdomen  becomes  distended,  the  liver  is  observed  to  be 
.rged,  and  vomiting  of  altered  blood  may  come  on  with  intense 
skin  is  cold,  the  pulse  feeble,  rapid,  and  perhaps  imperceptible 
t;  the  urine  is  scanty  and  high-coloured,  and  contains  casts 
cidneys.  The  fsoces,  previously  suppressed,  are  now  more 
nd  contain  blood.  Coma  sets  in,  with  jactitation  of  the  limbs, 
r  twitchings;  and  the  patient  succumbs  generally  about  the 
ber  the  administration  of  the  poison. 

in,  set.  26,  swallowed  a  decoction  of  lucifer-matches  in  coffee, 
an  emetic  was  given  to  her,  and  she  vomited  half  a  pint  of  clear 
,  having  the  smell  of  phosphorus,  and  containing  particles  of 
ng  matter  (Prussian  blue)  derived  from  the  matches.  She  had 
bhe  stomach,  and  no  purging.  In  four  days  she  appeared  to 
red ;  but  about  this  time  there  was  bleeding  from  the  nose ;  she 
ed,  and  blood  appeared  in  the  matter  vomited.  Febrile  symptoms 
purpura,  and  she  died  in  about  a  week  after  taking  the  poison, 
^h.  Jour.'  Oct.  1860.)  A  girl  swallowed  a  quantity  of  phos- 
e.  When  seen  soon  afterwards  by  Parsons,  her  lips  as  well 
her  dress  were  smeared  with  this  substance,  and  there  was  a 
r  of  phosphorus  in  her  breath.  Her  countenance  was  tranquil : 
gular  :  there  was  no  sickness  or  nausea,  and  she  complained  of 

slight  thirst.     Her  symptoms  were  so  slight,  that  they  excited 

1  tliAt  the  girl  had  swallowed  the  poison.     She  passed  a  restless 
bhe  next  day  she  complained  of  heat  in  the  mouth  and  throat,  [ 
ight  sensation  of  nausea  and  retching.     There  was  no  pain  or  [ 
n  the  region  of  the  stomach,  the  pulse  was  regular  but  weak.                       i 
rd  day  she  dressed  herself  and  was  able  to  walk  about  the                       ^ 
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ward :  sbe  left  the  hospital  and  went  home,  walking  a  mile.     She  bad  ber 
tea  as  nsaal  at  night,  and  went  to  bed.     On  the  following  day  aba  oon^ 
plained  of  pain  in  ber  bowels,  witb  sickness  and  purging.    These  sympUmi 
became  worse.    On  the  sixth  day  there  was  pain  in  the  bowels^  which  wen 
tendMT  on  pressure  and  slightly  tympanitic.     The  poise  was  intermiitn^ 
and  tbe  girl  was  fast  sinking.     She  aied,  after  having  survived  the  eSedi 
of  the  poison  nearly  a  week,  and  no  well-marked  symptoms  having  aetii 
until  the  fifth  day.     An  inspection  of  the  body  was  not  permitted,  and  Um 
only  fact  observed  after  death  was  a  tendency  to  rapid  putrefaction.    Tbi  j 
whole  of  the  body  became  speedily  livid,  and  the  finger-nails  were  bine— i 
condition  noticed  by  a  witness  to  have  existed  before  death. 

It  will  be  perceived  that,  in  reference  to  the  delay  in  the  appearance  ol 
symptoms,  their  slightness  taken  as  a  whole,  and  the  time  at  which  deatk 
occurred,  this  case  is  similar  to  the  one  previously  related.  If  it  were  not 
for  tbe  peculiar  character  of  the  circumstantial  evidence,  these  cases  migU 
easily  throw  a  practitioner  off  his  guard  in  forming  an  opinion.  The  odoii 
of  the  breath,  and  the  appearance  of  phosphorus  smeared  over  the  dieOk 
first  attracted  notice.  Other  witnesses  deposed  that  whatever  the  deceaaii 
touched  with  her  hand  seemed  to  take  fire,  and  that  when  she  drank  water 
to  allay  her  thirst,  a  kind  of  smoke  issued  from  her  mouth.  Her  hands aai 
dress  were  luminous  in  the  dark. 

A  female,  sot.  20,  took  several  doses  of  phosphorus-paste ;  the  fint  ei 
the  evening  of  Jan.  11th,  1877.  The  dose  was  repeated  thrice  on  tb 
12th.  The  whole  quantity  of  paste  taken  was  of  tbe  sise  of  a  large  cob-nati 
containing  about  two  grains  of  phosphorus.  On  the  morning  of  the  13thil%; 
retched,  and  at  midday  her  appetite  failed  at  dinner ;  and  in  the  evening  lb 
vomited.  At  10  p.m.  on  the  14th  she  was  first  seen  by  Tyson,  aboii 
seventy-two  hours  after  the  first  and  forty-eight  hours  after  the  last  dofl 
was  taken.  She  had  then  an  excited  aspect,  and  her  breath  had  a  phflir 
phoric  odour.  There  was  tenderness  over  the  region  of  the  stomach,  (k 
the  15th  there  was  slight  yellowness  of  the  conjunctivae  of  tbe  eyes,  alight 
pain  over  the  stomach,  and  nausea,  but  no  vomiting.  The  urine  was  higi^ 
coloured  and  turbid.  On  the  16th  there  was  decided  jaundice,  great  thin^ 
and  prostration.  There  was  still  a  slight  garlicky  odour  of  the  breath ;  W 
the  urine  and  faaces  showed  no  luminosity.  There  was  no  obvious  enlaiM* 
mcnt  of  either  the  liver  or  spleen.  On  the  17th  the  liver  was  enlargedf 
only  a  very  little  dark-coloured  urine  was  passed;  and  there  was  mwk 
epigastric  pain  and  tenderness.  In  the  evening  there  was  slight  deliriii& 
From  this  time  she  gradually  sank,  and  died  on  the  18th,  nearly  a  wokj 
after  the  administration  of  the  first  dose  of  the  poison.  On  post-moitfla 
examination  the  liver  was  found  to  be  of  tbe  usual  size ;  but  it  had  nndtf* 
gone  extensive  fatty  degeneration,  as  had  the  heart  also.  There  wereM 
marked  appearances  in  the  stomach,  which  was  almost  filled  with  a  bkckiik 
syrupy  liquid.     (*  Guy's  Hosp.  Rep.'  xxii.  1877,  p.  452.) 

In  1876,  a  woman,  and  her  daughter  set.  5,  each  drank  some  phosphoni* 

Saste  in  warm  water.  The  woman  was  seen  four  days  later  apparently ii 
cr  usual  health.  Subsequently  she  sickened,  became  jaundiced,  and  dioi 
a  week  after  the  poison  was  swallowed.  The  child  exhibited  no  symptoni 
till  7  a.m.  on  the  day  after  taking  the  poison.  She  then  vomited  aoai 
slimy  material,  and  her  breath  had  a  garlicky  odour.  In  a  few  hours  dii 
was  in  a  state  of  semi-collapse.  Next  day  she  became  drowsy,  then  thiratfi 
restless,  and  vomited  constantly.  There  was  no  jaundice.  She  died  fiffcj* 
nine  hours  after  the  administration  of  the  poison.  On  post-mortem  ex* 
amination  the  heart  was  found  to  have  undergone  fatty  degeneration,  and 
it,  and  the  aorta,  exhibited  ecchymosed  patches.  The  stomach  was  oobp 
siderably  injected,  and  its  surface  was  thickly  coated  with  tenacious  mocoa 
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BrntH  intestine  was  mncli  congested  at  its  commencement,  and  to  a  less 
ee  lower  down.  The  liver  weighed  26  oances,  was  jellow,  aneamic, 
showed  extreme  fatty  degeneration,  except  in  isolated  patches.  In 
er  of  these  cases  conld  the  dose  of  phosphorus  he  ascertained.  ('  Gnj's 
I.  Rep.'  xxii.  1877,  p.  449.) 

*ho9phoruS'Vapour,  Ghronic  poisoning. — Chronic  poisoning  hj  phos- 
us  is  accompanied  by  nanseons  eructations,  frequent  vomiting,  a  sense 
)at  in  the  stomach,  purging,  straining,  pains  in  the  joints,  wasting, 
c  fever,  and  disease  of  the  stomach,  under  which  the  patient  slowlj 
Some  interest  is  attached  to  the  chronic  form  of  poisoning  by 
phoras  from  the  researches  of  Strohl  and  others,  on  the  effects  of  the 
»r  upon  persons  engaged  in  the  manufacture  of  phosphorus-  or  lucifer* 
hes.  It  has  been  remarked  that  such  persons  have  suffered  from 
wis  of  the  jaw,  carious  teeth,  and  abscesses.  There  has  been  also  great 
.tion  of  the  respiratory  organs,  and  bronchitis  has  frequently  shown 

among  them.  These  effects  have  been  attributed  to  the  respiration 
e  vapours  of  phosphorus,  which  are  supposed,  in  becoming  acidified,  to 
hemically  upon  the  exposed  portions  of  the  teeth.  (See  '  On  Poisons,' 
jdit.  p.  345.) 

laaes  of  chronic  phosphorus  poisoning  are  now  of  extreme  rarity,  owing 
e  precautions  adopted  among  phosphorus  workers  to  prevent  the  intro- 
ion  of  the  poison  into  the  system. 

[ppearances. — ^Among  the  appearances  produced  by  this  poison  are 
LB  of  irritation,  inflammation,  and  ulceration  in  the  stomach  and  intes- 
The  stomach  has  been  found  much  contracted,  and  its  mucous 
bnine  inflamed,  occasionally  softened  and  presenting  purple  or  violet- 
Lued  spots.  Inflammation  of  the  stomach  and  bowels  may  be  a  result 
je  action  of  phosphorus.  A  man,  sot.  50,  took  a  quantity  of  phosphorus- 
)  used  for  destroying  vermin.  He  was  seen  in  his  usual  health  at  12 
ck  at  noon,  and  was  found  dead  in  a  field  the  following  morning.  On 
9ctioo,  it  was  observed  that  there  was  great  muscular  rigidity.  The 
ibranes  of  the  brain  were  congested,  and  there  was  serous  effusion 
een  them.  The  substance  of  the  brain  was  also  congested.  The  heart 
flaccid  and  nearly  empty.  The  mucous  membrane  of  the  stomach, 
)t,  and  small  intestines  was  very  red,  and  there  were  patches  in  which 
membrane  was  destroyed.  On  opening  the  stomach  a  white  vapour 
ped,  accompanied  by  a  strong  smell  of  phosphorus.  This  organ  con- 
id.  a  tablespoonful  of  a  viscid  greenish  matter,  from  which  particles 
^oephorns  with  some  Prussian  blue  (used  as  a  colouring  for  the 
>n),  subsided  on  standing.  ('Lancet,'  June  13,  1857,  p.  600.  See 
a  case  by  Kessler,  Horn's  '  Yierteljahrsschr.'  1866,  1,  271.)  In  a  case 
lined  by  Herapath,  he  found,  besides  inflammation  of  the  stomach,  the 
ons  membrane  raised  in  small  bladders  or  vesications.  This  was 
ably  a  change  produced  by  putrefaction,  as  the  body  was  not  examined 
1  twenty- three  days  after  death.      Such  an  appearance  is  frequently 

in  the  inspections  of  putrefied  bodies,  and  has  not  been  observed  in 
I  of  recent  poisoning  by  phosphorus.  Schnchardt  describes,  among 
i^pearances,  fluidity  of  the  blood,  which  is  of  a  dark  colour,  and  does 
become  red  on  exposure  to  the  air.  The  most  remarkable  appearance, 
monly  met  with,  is  a  fatty  change  in  the  liver  and  other  soft  organs. 
ijmoees  are  often  found  beneath  the  skin  and  on  the  surface  of  various 

AS. 

a  the  case  of  the  female  described  at  p.  247,  who  died  after  the  lapse 
week,  there  was  no  inflammation,  ulceration,  or  softening  of  the  mouth, 
3t^  stomach,  or  small  intestines.  There  was  a  red  patch  in  the  csBCum, 
another  in  the  colon  (the  large  intestines) .    The  contents  of  the  stomach 
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and    intestines  had   a '  coffee^gronnd  colour,   like    the  liquid  found  ib 
hcematemesis   (vomiting  of  blood).      The  brain  was  slightly  oongestoi- 
There  were  bloody  effusions  in  the  chest  and  abdomen,  and  an  apopkckio^ 
condition  of  the  soft  organs.     The  vomited  matters,  when  shaken  in  te 
dark,  were  luminous,  and  phosphorus  was  separated  from  them  by  cuboa 
disulphide.     The  viscera,  and  even  the  flesh  of  animals  recently  poiaondi 
by  phosphorus,  have  the  odour  of  garlic,  and  appear  luminons  in  the  dulL 
(G^altier,  *  Toxicologic,*  vol.  1,  p.  184.)     In  the  case  of  a  woman  whodiel 
while  taking  phosphorus  medicinally,  it  was  remarked  that  the  whole  d 
the  viscera  of  the  body  were  luminous  in  the  dark;  indication  of  fliv 
extensive  diffusion  of  the  poison  by  absorption.     (Casper's  '  WochenK^' 
Feb.  21  and  28,  1846,  pp.  115,  135.)     For  a  further  account  of  the  ap(M»* 
ances,  see  '  Chemist,'  Jan.  1856,  p.  244.     In  one  case  which  the  author  cfr*. 
arained  in  1867,  that  of  a  girl,  set.  13,  who  died  on  the  sixth  day  after  talmf 
phosphoras- paste  beaten  up  with  egg,  there  were  the  usual  symptomi^' 
with  severe  paroxysms  of  vomiting  and  pain.     The  matters  first 
were  observed  to  be  luminous  in  the  dark.     There  were  numerous 
mosed  patches  in  the  cellular  tissue  of  the  skin  of  the  abdomen  over 
rectus  muscle ;  these  were  also  seen  on  the  chest  and  on  the  dia[ 
The  stomach  contained  a  dark-coloured  thick  fluid  like  altered  blood; 
coats  were  not  inflamed ;  the  surface  of  the  inner  coat  was  ooyered 
brownish-coloured  mucus  which  had  no  odour  of  phosphorus.    At 
greater  curvature  the  surface  was  dotted  over  with  numerous  small 
particles,  consisting  of  coagula  of  altered  blood  adhering  to  the  mem^ 
but  easily  removed  from  it.     They  had  the  appearance  of  effused 
of  blood  in  petechial  spots.    The  contents  of  the  stomach  owed  their 
to  these  little  masses  of  blood  being  diffused  through  them.    The  dm 
contained  a  similar  liquid.     The  intestines  presented  no  abnormal  vp] 
ance.     The  liver  was  in  an  advanced  state  of  fatty  degeneration, 
condition  of  the  liver  has  occurred  so  frequently  in  cases  of  phosph 
poisoning,  that  it  may  now  be  regarded  as  one  of  the  characteristic  a] 
ances.     (*  Guy's  Uosp.  Rep.'  1863,  p.  242.)     This  fatty  degeneralaott 
poisoning  with  phosphorus  is  met  with  not  only  in  the  liver,  but  in 
heart,  stomach,  kidneys,  and  muscular  tissues  generally. 

In  a  case  recorded  by  Habershon  (*  Med.  Chir.  Trans.'  1867,  vol  50] 
in  which  a  woman  died  on  the  5th  day,  the  symptoms  and  ap 
were  similar  to  those  above  described.     The  phosphorus  was  taken  in 
form  of  paste,  and,  as  was  supposed,  in  a  dose  of  from  three  to  four 
There  was  much  ecchymosis  in  patches  in  and  about  the  cellular  tiBSoe 
the  abdomen  and  chest.     There  was  fatty  degeneration  of  the  liver 
kidneys.     The  stomach  contained  a  large  quantity  of  fluid  like  soot 
water,  and  was  covered  with  a  tenacious  bloody  mucus.     There  was 
congestion  of  the  mucous  membrane,  and  there  was  much  redness 
ecchymosis  in  the  small  intestines.     The  fatty  degeneration  indaoed 
phosphorus  is  usually  most  marked  in  the  liver,  though  it  may  extend 
the  kidneys,  the  heart,  the  glands  of  the  stomach,  to  the  muscular 
generally,  and  to  the  arterioles  and  capillaries.    The  editor  has  seen  d 
enlargement  of  the  liver  produced  within  forty-eight  hours  of  the  time 
which  the  poison  was  administered.    The  liver  is  usually  enlarged,  do^ 
anaamic,  and  of  a  uniform  yellow  or  yellowish-white  colour.    The  acini 
distinct.     Wagner  describes  an  interlobular  hypertrophy  of  the  connective 
tisHue.     The  hepatic   cells  are  loaded  with  fat.     The  heart  and  m 
generally  may  be  soft,  yellow,  and  of  defective  tenacity.     In  place  of  ti» 
transverse  strioD,  innumerable  fat  globules  and  granules  of  fat  are  seen  \f 
the  microscope.     The  glandular  epithelial  cells  of  the  gastric  follicles  tit 
filled  with  fat  globules.    The  cortex  of  the  kidneys  is  likewise  filled 
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boles.  (For  farther  information  on  this  snhject,  gee  'Die  acute 
or-Vergiftang  von  Monk  nnd  Leyden,*  Berlin,  1865.  Hom'a 
IjahnBchr.'  1866, 1,  271,  and  Wiggers  and  Hnsemann's  *  Jahresbe- 
872,  p.  472.) 

il  dose, — That  phosphorus  is  a  powerful  poison,  is  proved  by  two 
noted  by  Christison.  In  one,  death  was  caused  by  a  grain  and 
in  twelve  days ;  in  the  other,  bv  two  grains  in  about  eight  days, 
kwo  grains  is  a  fatal  dose.  It  has  been  supposed  to  operate  as  a 
>nlj  by  becoming  converted  into  phosphorous  acid ;  but  although 
version  takes  place,  it  is  probable  that  phosphorus  passes  directly 
>  blood,  since  the  urine  voided  during  life  has  been  observed  to  be 
IB  :  hence  it  is  itself  probably  a  blood-poison.  Organic  compounds 
Ing  phosphorus  (phosphines)  are  found  in  the  urine  in  case  of  phos- 
poisoning.  The  production  of  phosphorous  acid,  by  its  oxidation, 
x>nnt  for  the  erosions  met  with  in  the  stomach  and  bowels.  An 
ary  took  by  way  of  experiment  one  grain;  on  the  next  day  two 
»nd  on  the  third  day  three  grains  of  phosphorus,  mixed  with  sugar. 
I  then  seized  with  inflammation  of  the  stomach  and  bowels,  and 

spite  of  every  attempt  to  save  him.     (Casper's  '  Wochenschrift,' 

.  117.)     Chevallier  refers  to  a  case  in  which  a  dose  of  2*3  grains 

fatal,  and  two  other  cases  in  each  of  which  a  dose  of  4*6  grains 

ed  life.     The  same  writer  quotes,  on  the  authority  of  Lobel,  the 

a  lunatic  who  died  from  a  dose  of  one- eighth  of  a  grain.     ('Ann. 

1857,  1,  422.)  This  is  the  smallest  fatal  dose  .for  an  adult  which 
hor  has  met  with.  A  woman,  sat.  52,  took  in  divided  doses,  in 
ys,  about  six  centigrammes,  or  less  than  one  grain,  of  phosphorus 
id.  The  largest  dose  taken  at  once,  i.e,  on  the  fourth  day,  is  stated 
been  three  centigrammes,  or  nearly  half  a  grain.  Symptoms  of  pain 
itation  appeared,  and  the  patient  died  in  three  days.  The  gullet, 
1,  and  small  intestines  were  found  much  inflamed.  ('  Toxicologic,' 
J.  87.)  When  the  phosphorus  is  dissolved  in  any  liquid,  or  when 
&ly  divided,  as  in  phosphorus-paste  or  in  lucifer-matches,  its  action 

more  powerful,  as  it  is  in   a  state  well  fitted  for  absorption. 

has  recorded  a  case  in  which  an  infant,  seven  weeks  old,  was 
ed  in  four  hours  from  swallowing  the  heads  of  six  or  seven 
B,  containing  about  one-eighth  of  a  grain  of  phosphorus  ('Yier- 
schr.  f.  Gerichtl.  Med.'  N.  P.  IV.  p.  271).  Sonnenschein  refers  to 
i  of  an  infant  of  five  weeks  which  died  from  the  effects  of  a  single 
[lead,  containing  possibly  not  more  than  one-hundredth  of  a  grain 
poison.  In  1882  a  man,  sot.  32,  was  admitted  into  Ouy's  Hospital, 
id  taken  half  a  sixpenny  pot  of  phosphorus-paste  in  whiskey 
.M.  He  had  vomited  before  his  admission  at  5.30  p.m.  An 
was  administered  on  admission,  which  acted  immediatelv.  The 
miitted  white  fumes,  and  smelt  strongly  of  phosphorus.  He  was 
Id,  depressed,  and  showed  signs  of  alcoholism.  His  breath  had  a 
lliaceous  odour.  There  was  severe  epigastric  pain,  with  a  burning 
m  in  the  throat  and  gullet.  The  emetic  was  repeated;  and  he 
1  at  intervals  till  2  a.m.  The  last  vomit  had  no  phosphoric  odour. 
OSes  of  magnesium  carbonate  were  given  in  mucilage  and  milk.  He 
eved  of  the  pain  in  the  epigastrium,  though  there  was  some  tender- 
i  pressure.  Twenty-four  hours  after  the  administration  of  the 
be  beg^  to  take  oil  of  turpentine,  beginning  with  15-minim 
and  this  was  increased  subsequently  to  30  minims.  On  the 
fty  the  liver  began  to  enlarge,  and  on  the  fourth  day  there  was 
jaundice.  The  liver  continued  to  increase  in  size  till  the  sixth  day, 
•  began  to  decrease*     He  suffered  from  headache  and  drowsiness. 
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When  the  liver  began  to  decrease  in  size,  the  oQ  of  tarpentine  was  £1- 
con tinned.  The  patient  made  a  good  recovery.  At  one  time  the  liver 
dalness  extended  to  the  npper  border  of  the  fonrth  rib  on  both  rides, 
extending  to  the  left  beyond  a  vertical  line  from  the  left  nipple;  tad 
downwards  it  reached  nearly  the  navel.  The  dose  taken  was  probaUj 
fonr  grains. 

Period  at  which  death  taJces  place, — This  has  varied  greatly,  in  the  caM 
hitherto  observed,  from  a  few  honrs  to  a  week.     In  a  case  related  by  Orfik 
death  took  place  in  fonr  hours.    In  another  also  related  by  him  deiih 
occarred  only  after  seventeen  days.     Habershon  quotes  a  case  which  t$ 
said  to  have  proved  fatal  in  half  an  hour.     (*  Med.  Chir.  Trans."  1867,  fd 
50.)     This  is  the  shortest  period  recorded.     In  general,  severld  days  elipn 
before  a  fatal  result  occurs,  and  during  this  time  the  patient  nndergoei 
much  suffering.     This  was  observed  in  a  young  woman  who  swallowed  t    , 
quantity  of  phosphorus-paste  intended  for  poisoning  rats.     She  did  not  dis 
until  the  fifth  day.     This  is  a  common  period.     ('Jour,  de  Ghim.  MM.' 
184?5,  p.  580.)     In  two  cases  of  acute  poisoning  with  phosphorus  con- 
municated  by  Moore,  one  proved  fatal  in  seventy- two,  and  the  other  a 
eighty-eight  hours.     The  symptoms  and  appearances  were  similar  to  tboN 
already  described.     Fatty   degeneration   of  the  liver  and  other  oigini 
was  especially  marked.     ('Med.  Press,*  Nov.  15, 1865,  p.  434.)    In  a  cmi 
which  occurred  to  Anderson,  a  child,  aged  one  year  and  eight  monthi,    a 
had  sucked  the  heads  off  about  twenty  phosphorus  matches  before  il    | 
was  detected.     No  symptoms  appeared  until  the  second  day,  when  tiie 
child  was   drowsy  and  slept  for  twenty  hours.      Castor  oil  and  oil  01 
turpentine  were  given.     On  the  fourth  day  it  vomited,  the  skin  was  Iw^ 
tongue   dry,  there  was   great  thirst,  with  a  quick  pulse  and  cold  ex- 
tremities.    On  the  sixth  day  there  was  much  vomiting  of  a  matter  liki 
coffee-grounds  (altered  blood).     There  was  great  pain  of  the  stomach— tte 
child  became  unconscious  and  gradually  sank,  dying  on  the  seventh  dftj 
after  taking  the  poison.     There  was  no  purging,  but  the  motions  "wert 
passed  involuntarily,  and  contained  coagulated  blood.     An  alliaceous  odoor 
was  perceived  in  the  breath  during  the  progress  of  the  case,  and  the  body 
had  a  yellowish  (icteric)  tint.      On  inspection  there  was  marked  gensm 
ecchymosis.     The  liver  was  enlarged,  of  a  yellowish  colour,  nndergoiitf 
fatty  degeneration.     The  lining  membrane  of  the  stomach  was  injected, 
and  it  contained  a  dark  bloody  fluid.     There  was  no  odour  of  phospbonH 
and  the  contents  were  not  luminous  in  the  dark.     Phosphorus  could  bd* 
be  detected  by  Mitscherlich's  process.     ('Lancet,'  1871,  II.  189.) 

Chemical  analysis. — ^Yellow  phosphorus  is  a  solid  of  waxy  consisteDCJi 
having  a  peculiar  odour  and  taste  resembling  garlic.  It  is  the  odour  lad 
taste  which  prevent  it  from  being  criminally  employed  as  a  poison,  m 
render  it  easy  of  detection  in  articles  of  food.  It  evolves  a  white  vapour  ift 
daylight,  and  a  faint  blueish  luminosity  in  the  dark.  It  melts  and  tikej 
fire  at  a  temperature  of  112°  F.,  burning  with  a  bright  yellow  flame,  »■ 
producing  dense  white  acid  vapours  by  combustion.  It  is  not  soluble  ffl 
water,  but  water  in  which  it  has  been  preserved  or  washed,  acquii* 
poisonous  properties  by  reason  of  the  phosphorous  acid  formed.  ('Ann- 
d'Hyg.'  1857,  1,  423.)  It  is  dissolved  by  alcohol,  ether,  chloroform,  w* 
the  oils,  but  especially  by  disnlphide  of  carbon. 

Organic  liquids, — The  smell  which  phosphorus  imparts  to  organic  rob- 
stances  is  characteristic.  If  the  smell  is  not  perceptible,  or  if  conceftlw 
by  other  odours,  the  liquid  supposed  to  contain  the  phosphorus  may  be 
heated  in  a  flask  in  the  dark,  when  if  phosphorus  is  present  a  garlicy  odour 
will  be  perceived,  and  the  vapours  may  appear  feebly  luminous  as  tbey 
are  condensed  in  the  air.    When  phosphorus  has  been  taken  in  a  Bolid 
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t  the  paitides  may  be  separated  as  a  sedimeDt,  by  washing  tbe  contents 
e  stomach  in  water.  These  may  be  melted  onder  water  into  one  mass, 
r  by  plunging  the  tube  containing  them  into  hot  water,  or  by  pouring 
rater  upon  them  in  a  conical  glass.  If  a  portion  of  the  organic  liquid 
operated  to  dryness  in  the  dark,  the  particles  of  phosphorus  will  be 
f  recognized  by  their  luminosity,  as  well  as  by  their  combustion  when 
nrface  on  which  the  material  is  spread  is  further  heated.  Phosphorus 
be  separated  from  many  organic  matters  by  digestion  with  disnlpbide 
irbon.  It  is  thus  procured  from  flour  and  phosphorus-paste,  or  from 
residue  of  the  contents  of  the  stomach  after  washing  and  decantation. 
he  spontaneous  evaporation  of  the  sulphide,  decanted  from  the  organic 
1  or  solid,  the  phosphorus  may  be  procured  in  small  globules  or 
L  These  are  ignited  when  touched  with  a  hot  wire.  A  portion  of 
elation  poured  upon  thin  paper,  ignites  spontaneously  when  dry,  and 
s  with  the  well-known  flame.  The  vapours  of  phosphorus  blacken 
r  moistened  with  a  solution  of  silver  nitrate. 

I  the  phosphorus  is  in  a  state  of  solution,  or  is  in  too  small  quantity 
I  dissolved  out  of  the  material  by  disulphide  of  carbon,  its  presence 
be  indicated  by  distilling  the  liquid  containing  it  in  the  dark — the 
ig  point  being  raised  by  the  addition  of  sulphnric  acid.  The  vapour 
irs  luminous  as  it  is  condensed  in  a  glass  condensing-tube.  So  delicate 
is  process  of  distillation,  which  was  first  suggested  by  Mitscherlich, 
in  one  experiment  with  the  head  of  a  single  lucifer-match  the  Inmi- 
f  appeared  for  half  an  hour  in  the  condensing-tube.  Absolute  dark- 
is  required  for  the  success  of  this  experiment, 

!  the  person  has  survived  several  days,  it  is  not  likely  that  any  free 
)lioru8  will  be  found  in  the  stomach  or  its  contents,  ^one  was  found 
a  contents  of  the  stomach  or  in  the  fatty  liver  of  the  girl  who  died  on 
dxth  day  (p.  247),  but  the  distillation-process  succeeded  with  the 
m  top  of  a  pot  which  had  held  the  phosphorus-paste,  although  this 
smpty  and  had  been  thrown  into  a  tub  of  water.  In  Habershon's 
»f  death  on  the  fifth  day  (p.  250),  none  was  found  by  the  editor  in  the 
ich  or  contents.  The  phosphorus  in  these  cases  is  oxidized  rapidly, 
ihns,  like  other  poisons,  it  may  disappear  from  the  body.  If  a  piece 
ker-paper  imbued  with  a  solution  of  silver  nitrate  be  exposed  to  the 
are  or  gases  evolved  from  the  suspected  articles,  and  is  not  darkened 
ackened,  it  may  be  concluded  that  no  evidence  of  the  presence  of 
mbined  phosphorus  will  be  obtained  by  other  means.  Under  these 
mstanoes  the  phosphorus  may,  according  to  some  authorities,  be  still 
vered  as  phosphoric  acid.  Mialhe  has  given  an  elaborate  report 
case  in  which  the  symptoms  and  appearances  were  those  of  phos- 
118  poisoning,  the  g^rl  dying  on  the  fifth  day.  Mitscherlich *s  process 
I  to  show  any  free  phosphorns.  Eight  weeks  afterwards  portions  of 
isoera  were  examined  by  Tardieu  and  Boussin.  They  found  in  the 
kines  and  on  the  liver  groups  of  small  crystals  of  ammonio-phos- 
9  of  magnesium,  and  in  the  fluid  contents  an  acid  liquid  having?  the 
srties  of  phosphoric  acid.  (*Ann.  d'Hyg.  1869,  1,  134.)  These 
als,  it  may  be  observed,  are  frequently  found  as  a  result  of  decom- 
bn  in  the  stomach  or  the  liver,  kidneys,  and  other  organs,  without 
race  to  poisoning  by  phosphorus.  As  the  phosphates  are  found  in 
lecretions,  which  are  generally  acid,  their  presence  does  not  prove 
oing  by  phosphorus,  unless  the  symptoms,  appearances,  and  circam* 
ial  evidence  are  so  strong  that  chemical  evidence  is  scarcely  necessary. 
I  one  case  Herapath  failed  to  detect  any  trace  of  phosphorus  in  a 
on  the  twenty-third  day  after  death* 
bo^hor^s  readily  undergoes  oxidation  in  the  body^  and  is  thus  cou- 
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Terted  into  phosphorons  or  phoephorio  acid.  Blondlot  raggesied  a  proe 
for  its  detection  when  this  conversion  into  pbosplioTio  acid  hai  til 
place.  It  depends  on  a  peculiar  green  colonr  which  the  lower  ozidei 
phosphoms  give  to  the  fliftme  of  nascent  hydrogen  when  bnmt.  ('Jo 
de  Chim.'  1862,  p.  528;  also  1863,  p.  581.)  Herapath  employed  t 
method  of  detecting  phosphorus  thns  changed  in  the  body,  in  a  medi 
legal  case.  Barrett  has  shown  that  the  flame  of  pare  hydrogen  is  reoda 
of  a  vivid  green  by  an  infinitesimal  trace  of  phosphoms  ('  Natnre,'  181 
p.  483),  bnt  as  phosphates  are  constituents  of  most  of  the  solids  and  ilij 
of  the  body,  this  mode  of  testing  would  hardly  be  applicable  to  medi 
legal  purposes.  It  requires  for  medico-legal  application  materiab 
absolute  purity  for  procuring  hydrogen,  as  well  as  a  pure  atmoqilii 
and  perfect-  darkness. 

When  the  phosphorus  has  been  scraped .  from  the  tops  of  wi>i:^V« 
may  be  oxidized  and  lost ;  as  it  is  usually  coloured  with  vermilion,  Pnua 
blue,  or  some  other  colouring  matter,  these  substances  may  be  km 
in  the  washed  sediment  of  the  contents  of  the  stomach.  On  the  M 
discovery  of  free  phosphorus  in  the  body,  these  colouring  mattsHi 
present,  serve  to  indicate  the  form  in  which  the  poison  has  been  taken 
administered.  In  a  case  which  occurred  to  Tardieu  and  Boussin  snlpli 
was  found  as  well  as  phosphorus.  (*  Ann.  d*Hyg.'  1868, 1,  p.  117.)  T5 
proportion  of  phosphorus  in  matches  varies.  The  dry  oompoeitioii  m 
contain  as  much  as  one-fourth  of  its  weight.  Phosphorus-paste  is  slid 
contain  one-eightieth  of  its  weight  of  this  substance.  (*Ann.  d'Hyg.'UI 
2,  396.)     The  editor  has  found  it  to  contain  5|  per  cent,  of  phosphonu. 

Red  or  Alhtroptc  Phosphorus. — The  remarkable  substance,  known  uid 
the  name  of  allotropic  phosphorus,  is  not  possessed  of  poisonous  proparik 
This  fact,  long  since  announced  by  Liebig  (*  Letters  on  Chemistry,'  168 
has  been  confirmed  by  experiments  at  the  Veterinary  College  at  AUoi 
(*  Ann.  d'Hyg.'  1857,  1,  432.)  Common  phosphorus  is  poisonou  i 
doses  varying  from  one  to  three  grains,  while  allotropic  phosphonu  k 
been  given  to  animals  in  doses  of  thirty  grains  without  causing  symptoi 
of  poisoning.  This  kind  of  phosphorus,  by  reason  of  its  being  geaenl 
in  a  fine  powder,  is  in  a  state  more  favourable  for  acting  as  a  poison  tkl 
common  phosphorus ;  and  yet,  owing  probably  to  its  insolubility,  it  iaiia 
Bussy  in  1850,  and  De  Yrij  in  1851,  proved  that  a  dog  might  take  «ii 
impunity  thirty  grains. 

Analysis. — Red  phosphorus  is  insoluble  in  all  liquids,  and  by  its  iuA 
bility  in  disnlphide  of  carbon  it  is  distinguished  and  separated  from  yeDo 
phosphorus.  It  has  no  odour  or  taste,  and  is  not  luminous  in  the  dit 
unless  it  contains  common  phosphorus.  In  any  analysis  for  phosphcn 
we  must  take  care  to  exclude  it  by  employing  disnlphide  of  carhon  U 
solvent  for  the  common  or  poisonous  form  of  phosphorus.  The  read 
will  find  a  full  account  of  the  comparative  effects  of  the  common  •> 
allotropic  phosphorus  by  Chevallier  in  *  Ann.  d*Hyg.*  1856, 1,  374;  185 
2,  370 ;  and  Casper's  '  Vierteljahrsschr.'  1860,  2, 18. 

Iodine. 

Symptoms. — From  experiments  on  animals,  as  well  as  from  obM 
vation  of  its  effects  on  man,  iodine  has  a  strong  local  action  as  an  imti 
on  the  stomach  and  bowels.  In  large  doses,  it  occasions  a  burning  Its 
in  the  throat,  severe  pain  in  the  abdomen,  with  vomiting  and  purging ;  ^ 
vomited  matters  having  the  peculiar  odour  of  iodine,  and  being  of 
yellow  colour,  except  when  any  farinaceous  food  has  been  taken,  in  whi 
case  they  are  blue,  or  even  black.     The  faocal  matters  may  ali90  conta 
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»  iodine  if  the  poison  has  been  taken  in  the  solid  state.  Besides  these 
iptoms,  there  is  great  thirst,  with  anxiety,  headache,  giddiness,  trembling 
L  Gonvnlsive  movements  of  the  limbs,  and  fainting ;  these  last  symptoms 
icating  that  the  poison  has  become  absorbed.  When  taken  for  some 
e  in  small  doses,  it  gives  rise  to  salivation,  vomiting,  purging,  pain 
he  stomach,  and  cramps ;  the  pulse  becomes  small  and  frequent ;  there 
>  general  wasting  of  the  body ;  and  it  has  been  observed  that,  in  this 
n  of  chronic  poisoning,  certain  glands  are  liable  to  become  affected  and 
linished  by  absorption — the  breasts  in  the  female,  and  the  testicles  in 
male.  Iodine  produces  these  secondary  effects  (iodism),  whether  it  is 
en  internally  or  applied  externally.  A  woman  swallowed  by  mistake 
f  drachm  of  iodine  dissolved  in  an  ounce  of  alcohol.  When  seen  soon 
srwards,  she  complained  of  a  violent  pain  in  the  throat  or  stomach, 
owed  by  retching  and  slight  vomiting ;  the  pulse  was  rapid  and  full, 
eyes  prominent  and  suffused.  Vomiting,  promoted  by  diluents,  brought 
relief  to  the  symptoms.  She  became  much  depressea,  and  died  on  the 
owing  day.  There  was  no  examination  of  the  body.  (*  Pro  v.  Jour.' 
le  80,  1847,  p.  356.)  For  a  case  of  recovery  after  half  a  drachm  had 
n  taken,  see  'Med.  Times  and  Gtiz.'  1861,  II.  p.  669. 
Iodine  is  rarely  used  as  a  poison.  In  1864  an  attempt  was  made 
a  woman  to  poison  a  fellow-Ber^ant  by  mixing  tincture  of  iodine  with 
d  in  a  plate.  The  remarkable  discoloration  of  the  farinaceous  food 
mdk  it  produced,  led  to  suspicion,  and  prevented  any  ill  effects  from 
lowing.  Iodine  gives  a  blue,  green,  or  dark  colour  to  most  organic 
mdSf  and  imparts  to  them  a  peculiar  odour.  It  stains  the  skin  and 
bar  organic  substances  yellow ;  the  colour  being  removed  by  an  alkali. 
hen  in  strong  solution,  it  is  corrosive  and  destroys  the  parts  which 
kmches  ;  in  this  state  it  has  been  maliciously  employed  for  throwing  on 
ipenon. 

Appearances. — ^As  this  is  an  irritant  as  well  as  a  corrosive  poison,  the 
dng  membrane  of  the  gullet,  stomach,  and  intestines  is  found  inflamed 
A  excoriated.     In  one  instance,  the  mucous  membrane  near  the  pylorus 

■  corroded  and  detached  in  a  space  of  two  or  three  inches. 

Analysis. — The  odour  is  in  general  sufficient  to  identify  it.  This  may  be 
■oealed  by  alkalies  or  alkaline  substances.  When  heated,  it  sublimes  as 
parple  vapour.     The  addition  of  a  cold  solution  of  starch  produces 

Wue  colour,  but  many  substances  prevent  this  reaction.  It  is  very 
laUe  in  disulphide  of  carbon,  forming  a  rich  pink  solution.    The  sulphide 

■  the  property  of  removing  it  from  water  or  organic  liquids  in  which  it 
dissolved.  It  may  thus  be  separated  for  chemical  examination  by  de- 
nting the  watery  liquid  from  the  sulphide,  which,  on  evaporation,  leaves 
e  iodine  in  crystals.  Chloroform,  a  good  solvent  of  iodine,  may  be 
betitated  for  the  sulphide. 
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CHAPTER  20. 

I 

AESKNIC — ARSENIOUS  ACID — SYMPTOMS — CHRONIC  POISONING — APPEABANCBS  AFRI 
DEATH — FATAL  DOSE — CHEMICAL  ANALYSIS — ^ABSENITES — ^ABSBNIC  ACID— Om* 
MENT  AND  OTHER  COMPOUNDS. 

White  Arsenic.  Arsenious  Acid. — The  term  White  Arsenic  is  commonly 
applied  to  the  arsenious  acid  of  chemists.  It  is  seen  under  the  form  of 
a  white  powder,  visibly  crystalline  in  a  stron^^  light,  or  when  viewed  witk 
a  lens.  It  is  also  met  with,  but  more  rarely,  in  opaque,  brittle,  wluli 
masses,  resembling  enamel.  It  is  called  an  acid  from  its  power  of  com* 
binins^  with  alkalies,  but  it  possesses  only  a  feeble  acid  reaction  when  diflsc^rri 
in  water.  It  is  often  described  as  having  an  acrid  taste,  but  this  does  not 
appear  to  be  correct ;  a  small  quantity  of  it  has  certainly  no  apprecmbb 
taste,  a  fact  which  may  be  established  by  direct  experiment.  It  woiU 
appear,  from  numerous  cases  on  record,  that  it  has  been  unoonscioiidf 
taken  in  fatal  quantities,  in  all  descriptions  of  food,  without  exciting  inj 
perceptible  sensation  on  the  tongue.  Most  of  those  persons  who  have  beea 
criminally  or  accidentally  destroyed  by  arsenic,  have  not  been  aware  of  taj 
taste  in  taking  the  poisoned  substance.  In  cases  in  which  the  powder  luii 
been  taken  in  large  quantity,  it  is  described  as  having  had  a  nmahiA 
taste.  Water  boiled  for  an  hour  on  the  poison  and  allowed  to  cool,  holdi 
dissolved  the  40th  part  of  its  weight,  or  about  twelve  grains  in  one  onsoOi 
If  boiled  for  a  shorter  time  not  more  than  the  80th  part  will  be  dissolnd. 
Cold  water  allowed  to  stand  for  many  hours  on  the  poison  does  not  dissohrv 
more  than  from  the  1000th  to  the  500th  part  of  its  weight ;  %,e,  one  half  ^ 
grain  of  arsenic  to  nearly  one  fluid-ounce  of  water.  When  arsenic  in 
powder  is  mixed  with  cold  liquids,  a  portion  of  the  powder  floats  anl 
adheres  to  the  sides  of  the  vessel.  This  appearance  has  sometimes  led  te 
a  suspicion  of  poisoning. 

Arsenic,  as  it  is  sold  to  the  public  in  small  quantities,  is  required  to  to 
mixed  either  with  the  16th  part  of  its  weight  of  soot,  which  gives  to  it  ^ 
a  greyish  colour;  or  the  32nd  part  of  its  weight  of  indigo,  and  then  it  ii 
blue.  Both  of  these  colours  are  rendered  much  deeper  when  the  powder ii 
wetted,  so  that  the  sooty  compound  is  then  nearly  black.  SometimeSi  i^ 
place  of  indigo,  artificial  ultramarine  is  employed  as  a  colouring.  Tito 
Act  regarding  the  colouring  of  arsenic  (14  Vic.  c.  13,  s.  3)  is  frequently 
evaded.     It  is  sometimes  sold  uncolonred  under  the  name  of  mercury. 

Symptoms, — These  will  vary  according  to  the  form  and  dose  in  whidi 

the  poison  has  been  administered.     The  time  at  which  they  come  ODf 

is  generally  in  from  half  an  hour  to  an  hour  after  the  poison  has  been 

swallowed.      This   is  the   average   period.      They   have   been   known  to 

appear  in  a  quarter  of   an   hour ;    Christison  mentions  one  instance  i& 

which  the  symptoms  began  in  eight  minutes ;  but  in  the  case  of  Loftho^ 

(York   Lent  Ass.  1835),  the  symptoms  were  proved  to   have  attacked 

the  deceased  while  he  was  in  the  act  of  eating  the  cake  in  which  tho 

poison  was  administered.     On  the  other  hand,  in  an  instance  where  one 

drachm  bad  been  taken  on  an  empty  stomsiiC^\i^  no  symptoms  appeared 

/or  two  boura.     In  a  case  reported  by  Otfi\e^  V^i^  «;yxsi^\ATQ&  ^t\^  T^^utw  ^^^^ 
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res  for  five  hours ;  and  in  anoiber,  in  wliioh  a  large  dose  was  taken, 
ptoms  did  not  come  on  for  seven  hours.  (*  Ann.  d'H jg.'  1837,  1, 
Ln  a  case  in  which  from  thirty  to  forty  grains  of  arsenions  acid, 
same  quantity  of  chrome  yellow,  were  taken,  symptoms  of  poison- 
not  appear  until  five  or  six  hours  afterwards.  Q  Med.  Chir.  Rev.' 
Ay  p.  294.)  There  may  be  every  variety  between  these  extremes^ 
ase  their  appearance  was  protracted  for  ten  hours,  the  maximum 
et  known.  A  remarkable  instance  occurred  in  which  the  poison 
m  by  a  young  female  at  eleven  o'clock  in  the  morning,  and  no  well- 
symptoms  occurred  for  eight  houn :  there  was  then  violent  vomiting, 
sath,  a  cyst,  formed  of  mucous  membrane  containing  arsenic,  was 
d  the  stomach :  the  poison  having  thus  become  sheathed  over, 
in,'  vol.  1,  p.  t535.)  In  another  case  ('Med.  Times,'  Oct.  21, 
rmptoms  of  violent  irritation  did  not  show  themselves  until  twenty- 
urs  after  the  poison  had  been  taken,  and  within  about  half  an  hour 
eath  of  the  patient.  The  girl  was  sick  once  shortly  after  having 
le  poison,  but  the  first  symptoms  were  those  of  narcotism.  The 
1  a  confirmed  opium-eater,  and  this  habit  may  have  had  some  in- 
in  delaying  the  operation  of  the  poison.  From  a  third  case 
Gbiz.'  vol.  47,  p.  722),  it  appears  that  the  active  symptoms  of 
a  which  commonly  attend  arsenical  poisoning,  may  not  appear 
ler  the  lapse  of  nine  hours  from  the  time  at  which  the  poison  has 
allowed.  With  the  exception  of  the  case  above  referred  to,  in 
le  interval  was  ten  hours,  this  is  the  longest  period  of  protraction 
rd.  In  other  instances  there  have  been  great  intermissions.  In 
I  in  which  arsenic  enters  the  system  from  without,  as  by  its  ap- 
i  to  the  skin,  or  to  ulcerated  or  diseased  surfaces,  the  symptoms 
ly  manifested  until  after  the  lapse  of  some  hours  or  even  days. 

individual  usually  first  experiences  faintness,  depression,  nausea, 
ness,  with  an  intense  burning  pain  in  the  region  of  the  stomach, 
d  by  pressure.  The  pain  in  the  abdomen  becomes  more  and  more 
and  there  is  violent  vomiting  of  brown  turbid  matter,  mixed  with 
uid  sometimes  streaked  with  blood.  These  symptoms  are  followed 
;ing,  which  is  more  or  less  violent,  and  this  is  accompanied  by 
ramps  in  the  calves  of  the  legs.     The  matters  discharged  from  the 

and  bowels  have  had  in  some  instances  a  yellowish  colour,  as  it 
»posed,  from  a  partial  conversion  of  the  poison  into  sulphide,  but 
obably  from  an  admixture  of  bile.  The  vomited  matters  are  in 
ses  coloured  with  blood,  and  the  mixture  of  blood  with  bile  has 
ven  to  them  a  green  or  brown  colour.  In  other  cases,  they  may 
)f  a  large  quantity  of  mucus  ejected  in  a  flaky  state  and  having  a 
hite  appearance,  as  if  from  admixture  with  the  poison.  The  colour 
Dmited  matters  may  be  blue  or  black  when  coloured  arsenic  has 
cen,  or  the  admixture  of  bile  may  render  them  of  a  deep  gpreen. 
niting  is  in  general  violent  and  incessant,  and  is  excited  by  any 
r  solid  taken  into  the  stomach.  There  is  tenesmus  (strainmg  at 
nd  the  discharges  by  the  bowels  are  frequently  tinged  with  blood. 
.  a  sense  of  constriction,  with  a  feeling  of  burning  heat  in  the  throat, 
ily  accompanied  by  the  most  intense  thirst  The  pulse  is  small, 
b,  and  irregular ;  sometimes  wholly  imperceptible.  The  skin 
and  clammy  in  the  stage  of  collapse;  at  other  times  it  is  hot. 
miration  is  painful  from  the  tender  state  of  the  stomach.  There  is 
stlessness,  but  before  death  stupor  may  supervene,  with  paralysis, 
convulsions,  or  spasms  in  the  muscles  of  tne  extremities.  In  one 
I  trismus  (lockjaw)  appeared  in  three-quarters  of  an  hour.  (*  Orfila,' 
u  449.)    Although  pain  is  in  general  among  the  early  and  welU 
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marked  symptoms,  araenio  appears  in  some  oaaea  to  desiroj  sennbiBf 
Thus  it  bas  been  observed  tbat,  even  when  the  stomach  has  been  foul 
intensely  inflamed  after  death,  the  patient  had  not  oomplained  of  fii 
dnring  the  time  which  she  survived. 

In  one  case,  where  a  woman  died  in  three  honrs  after  taking  sneniei 
a  pndding  served  at  dinner,  there  was  no  vomiting  or  purging.  In  ti 
hoars  she  was  in  a  state  of  complete  oolUpse,  and  at  the  tuns  it  «i 
noticed  that  the  conjanctivn  (the  membranes  of  the  eyes)  were  r 
(•  Med.  Times,'  Aug.  30,  laSl,  p.  229.) 

Chronic  poisoning. — Shoald  the  person  recover  from  the  first  effect8,fl 

the  case  be  protracted,  or  shoald  the  dose  have  been  small  and  adminisln 

at  intervals,  there  will  be  inflammation  of  the  conjnnctivn,  with  snffsa 

of  the  eyes,  and  intolerance  of  light,  conditions  which  are,  however,  oh 

present  among  the  early  symptoms  above  described.     There  is  also  inil 

tion  of  the  skin,  accompanied  by  a  vesicalar  eruption,  which  has  beenodi 

eczemu  arsenicale.      Sometimes  this  has  assumed  the  form  of  nettle-n 

or  of  the  eruption  attending  scarlet  fever,  for  which  disease  arseBS 

poisoning  has  been  mistaken.     Local  paralysis,  preceded  by  numbnesi 

tingling  in  the  fingers  and  toes,  and  other  symptoms  of  nervous  disorii 

are  also  common  consequences.     The  editor  has  seen  a  case  of  arMoic 

poisoning  in  which  repeated  three-qnartor  grain  doses  of   white  srM 

were  given  with  homicidal  intent,  followed  by  general  paralysis  begisn 

in  the  lower  extremities,  and  gradually  creeping  upwards  till  the  low 

intercostal  and   other  respiratory   muscles  were  affected.      The  psiis 

recovered   under  treatment.     Exfoliation  of  the  cuticle  and  skin  of  ti 

tongue,  with   the  falling  off  of   the  hair,  has  likewise  been  witesM 

(Case  of  the  Tumer$,  1815,  'Marshall,'  p.  119,  Husemann's  *  Jahresberiekl 

1871,  p.  527.)     Salivation  has  been  observed  to  follow,  especially  'wk 

small  doses  of  the  poison  have  been  given  for  a  length  of  time.    (')b 

Gkiz.*  vol.  16,  p.  790.)     Strangury  and  jaundice  have  been  also  notM 

among  the  secondary  symptoms.     ('  Marshall  on  Arsenic,'  pp.  44,  111 

A  well-marked  case  of  slow  poisoning  by  arsenic  is  recorded  by  Flsnfi 

(*  Traits  des  Poisons,  on  Toxicol.'  t.  1,  p.  510.)     It  illustrates  a  not  vnfi 

quent  form  of  secret  murder,  and  it  is  well  calculated  to  inspire  csalio 

in  making  a  diagnosis  from  symptoms.     A  woman  put  daily  into  the  M 

of  her  fellow-servant,  a  very  small  quantity  of  white  arsenic  in  povii 

Shortly  after  dinner  this  person  was  seised  with  vomiting  which  led  \ 

the  rejection  of  the  food  and   poison  before  the  latter  had  caused  si 

serious  mischief.     As  this  practice  was  continued  at  intervals  for  sboi 

six  weeks,  the  stomach  became  exceedingly  irritable;  there  was  psiii 

the  bowels,  and  the  woman  was  much  emaciated.     There  was  also  spitti^ 

of  blood,  with  such  a  degree  of  nervous  irritebility  that  a  current  of  d 

falling  upon  her,  caused  an  attack  of  spasms  and  convulsions.     Wbes  fl 

patient  found  that  she  could  not  bear  anything  on  her  stomach,  she  U 

the  place  and  passed  two  months  in  the  country.     Her  health  beoH 

gradually  re-established  there,  and  she  returned  to  resnme  her  sM 

occupations.     The  prisoner,  however,  renewed  her  attempte ;  and,  to  md 

sure  of  destroying  life,  gave  to  her  one  morning,  in  coffee,  a  large  dfli 

of   white  arsenic  in   powder:  violent  vomiting  ensued,  and  the  p(MB 

was  expelled  with  the  food  taken  at  breakfast.     Arsenic  was  detected  i 

the  vomited  matter,  and  the  explanation  of  the  cause  of  the  long  previoi 

illness  became   clear.      Under  treatment  the  patient    recovered.     SsB 

symptoms  as  those  above  described,  may  be  easily  referred  to  chronio  ii 

flammation,  or  ulceration  of  the  stomach  from  natural  causes,  leading  ^ 

perforation.      There  are  many  anomalous  cases  on  record,  in  which  A 

symptoms  have  diverged  so  much  from  the  ordinary  coarse  as  to  embsnn 


APPBABANCE8  AFTEB  DEATH  FBOM  ABSENia      259 

aedical  pnoiiiioners.  For  sonie  of  tbese,  the  reader  is  referred  to  a  paper 
Irjr  OgstoD,  *Med.  Chkz.'  toI.  47,  p.  181 ;  also  to  the  author's  work  'On 
PoisoKS,'  2nd  Ed.  p.  863 ;  and  Hnsemann's  '  Jahresbericht,'  1872,  p.  481. 

Arsenic  is  not  an  accnmnlative  poison :  it  is  temporarilj  deposited  in 
fclie  organs  after  absorption,  but  is  rapidly  eliminated  bj  the  nrine  and 
itiier  secretions;  and  in  two  to  three  weeks,  if  the  person  survives,  the 
riiole  of  it  maj  be  removed  from  the  body. 

Appearances  after  death. — The  striking  changes  produced  by  arsenic 
re  generally  confined  to  the  stomach  and  bowels.  They  are  commonly 
rell  marked  in  proportion  to  the  largeness  of  the  dose,  and  the  length  of 
me  which  the  person  has  survived  after  taking  the  poison.  Our  atten- 
OQ  mnst  be  first  directed  to  the  stomach.  Arsenic  seems  to  have  a  specific 
feci  on  this  organ,  and  the  mucous  membranes  generally  :  for,  however 
m  poison  may  have  entered  into  the  system,  whether  through  a  wounded, 
■eased,  or  ulcerated  surface,  or  by  the  act  of  swallowing,  the  stomach 
IS  been  found  inflamed.  The  mucous  membrane  of  the  stomach,  which 
often  covered  with  a  layer  of  mucus,  mixed  with  blood  or  bile,  and  with 
thick,  white,  pasty-looking  substance  containing  arsenic,  is  commonly 
nnd  red  and  inflamed  in  dotted  or  striated  patches  :  the  colour,  which  is 

a  dull  or  brownish  red,  becomes  brighter  on  exposure  to  the  air:  at 
her  times  it  is  of  a  deep  crimson  hue,  interspersed  with  black-looking 
les  or  patches  of  altered  blood.  The  redness  is  usually  most  strongly 
arked  at  the  gpreater  end ;  in  one  case  it  may  be  found  spread  over  the 
hole  mucous  surface,  giving  to  it  the  appearance  of  red  velvet ;  in 
loiher  it  will  be  chiefly  seen  on  the  prominences  or  folds  of  the  mem- 
ane.  In  one  instance  the  author  found  the  coats  thickened  and  of  a 
iktinons  consistency,  without  any  marked  inflammatory  redness. 

The  stomach  has  been  found  highly  inflamed  in  a  case  which  proved  fatal, 
1863,  in  ^100  hours.  Thus  it  would  appear  that  inflammation  of  the  mucous 
mbrane  may  be  well  marked  within  a  very  short  period.  A  woman, 
i,  24t^  retired  to  her  bed-room  after  dinner,  at  two  o'clock,  to  lie  down. 
fc  three  o'clock  she  was  not  suffering  from  any  apparent  illness.  At  half- 
isi  fonr  she  called  to  her  sister,  and  then  it  was  found  that  she  had 
lallowed  a  quantity  of  arsenic.  There  was  then  no  sickness.  After  this, 
m  was  sick  once,  and  purged  once,  but  complained  of  nd  pain.  She  drank 
me  tea,  but  almost  immediately  became  collapsed,  and  seemed  to  those  who 
ere  with  her  to  be  falling  into  a  fainting  fit.  She  died  before  six  o'clock, 
kd  was  sensible  to  the  last.  She  could  not  have  taken  the  poison  more 
Aa  two  hours  before  she  died.  On  inspection  the  day  following,  the 
hole  mucous  membrane  of  the  stomach  was  intensely  inflamed,  presenting 
dark  scarlet  colour,  with  broad  livid  patches.  Upwards  of  an  ounce  of 
lid  arsenic  was  found  in  a  pasty  state  on  the  mucous  membrane  of  the 
omach,  which  was  raised,  thickened,  and  velvety.  This  case  shows  not 
dy  that  there  may  be  extensive  morbid  changes  in  the  dead  body  within 
iBort  period  after  the  taking  of  the  poison,  but  that,  with  an  unusually 
m  dose,  the  symptoms  of  vomiting,  purging,  and  pain  may  be  slight 
n  bear  no  proportion  to  the  quantity  of  poison  taken.  Blood  of  a  dark 
ioar  may  be  effused  in  various  parts  within  the  folds,  or  beneath  the 
liDg  membrane — an  appearance  which  has  been  mistaken  for  gangrene. 
nused  circular  or  oval  patch  of  false  membrane  with  an  intensely  red 
vd«r,  and  with  arsenic  npon  its  surface,  may  be  sometimes  seen  upon  the 
ner  coat.  [See  the  case  of  Reg,  v.  Bore  and  Spry,  C.  C.  C.  Aug.  28, 
148;  also  'Med.  Oaz.'  Nov.  24,  1848.]  The  stomach  often  contains  a 
Beous  liquid  of  a  dark  colour  tinged  with  blood.  The  coats  are  some- 
lies  thickened  in  patches,  being  raised  up  into  a  sort  of  fungus-like 
rnour,  with  arsenic  embedded  in  them :  at  other  times  they  have  been 
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found  thinned.  The  maooos  membrane  may  be  found  nloerafced,  tad  stBl 
more  rarely  gangrenous.  Uloeraiion  of  the  mucous  membrane,  as  the 
result  of  the  action  of  arsenic,  has  been  found  as  early  as  ten  houn  •&« 
the  poison  had  been  taken.  Perforation  of  the  coats  is  so  uncommon  i 
result  of  arsenical  poisoning,  that  there  are  but  few  instances  on  reooil 
In  a  case  examined  by  Chevallier,  the  stomach  of  a  person  who  had  dkl 
from  the  effects  of  arsenic  was  found  perforated  at  the  larg^  end.  Tki 
aperture  is  described  to  have  been  of  the  size  of  a  franc-piece,  round,  soft, 
and  somewhat  thickened  in  its  margin.  There  was  no  redness  or  sign  of 
erosion  about  it,  nor  was  there  any  appearance  of  ulceration  on  the  otkr 
parts  of  the  mucous  membrane.  Externally  the  stomach  was  covered  wtt 
false  membranes,  arising  from  inflammation  of  the  peritoneum.  ('Aaa 
d'Hyg.'  1852,  1,  448.)  This  case  is  so  imperfectly  reported  that  it  ii 
impossible  to  say  whether  the  perforation  was  caused  by  arsenic,  or  whote 
it  was  the  result  of  previous  disease.  The  glands  of  the  stomach  halt 
been  found  enlarged ;  but  this  is  by  no  means  an  unusual  morbid  ap 
pearance  from  any  cause  of  local  irritation,  without  reference  to  poiscmiagL 
Various  appearances  are  said  to  have  been  met  with  in  the  lungs,  hsarfk 
brain,  liver,  kidneys,  and  urinary  organs ;  but  they  do  not  appear  to  be  H 
characteristic  of  arsenical  poisoning  as  to  admit  of  medico-legal  use  ia 
enabling  a  medical  man  to  distinguish  poisoning  from  disease.  It  is  Is 
the  stomach  and  intestines  that  he  must  look  for  the  basis  of  reliaUs 
evidence  in  regard  to  appearances  after  death.  An  ecchymosed  conditiai 
of  the  lining  membrane  of  the  left  ventricle  of  the  heart  and  of  its  psii- 
oardial  surface,  fatty  degeneration  of  the  liver,  and  bloodlessness  of  til 
body,  have  been  met  with  in  cases  of  acute  arsenical  poisoning.  (HonV 
•  Vierteljahrsschrift,'  1862,  2,  345.) 

In  a  few  instances  the  mouth,  throat,  and  gullet  have  been  foanl 
inflamed,  but  in  general  there  are  no  change  in  these  parts  to  attfSdl : 
particular  attention.  The  mucous  membrane  of  the  small  intestines  msf 
be  inflamed  throughout,  but  commonly  the  inflammatory  redness  is  eofr 
fined  to  the  upper  part  or  to  the  duodenum,  especially  to  that  poiiioi 
which  joins  tbo  stomach.  Of  the  lar^  intestines,  the  rectum  appeaia  la 
be  the  most  prone  to  inflammation.  The  liver,  spleen,  and  kidneys  prsseal 
no  appearances  which  can  be  connected  with  the  action  of  arsenic,  althoagh 
these,  like  the  other  soft  organs,  may  become  receptacles  of  the  absocM 
poison.  It  is  worthy  of  observation  in  relation  to  the  known  antisestil 
properties  of  arsenic,  that  the  parts  especially  affected  by  the  poison  (til 
stomach  and  bowels)  occasionally  retain  the  well-marked  characters  d 
irritant  poisoning  for  a  long  time  after  death.  Absorbed  arsenic  doesani 
however,  appear  to  prevent  the  decomposition  of  the  soft  organs  in  wUek 
it  is  deposited. 

Death  from  external  appltcatton, — Poisoning  by  the  external  applicaiios 
of  arsenic  is  not  very  common.  In  1864,  a  girl,  sot.  9,  died  rather  suddenly 
after  an  illness  of  about  ten  days.  The  mother  had  rubbed  some  wlals  ~ 
precipitate  ointment  mixed  with  arsenic  on  the  head  of  the  child,  wUek 
was  diseased.  Her  object.,  she  stated,  was  to  kill  the  vermin  on  the  soslf^ 
No  symptoms  of  note  were  observed  until  about  the  fifth  day  after  til 
application,  when  the  child  appeared  ill  and  complained  of  thirst  On  ihl 
eighth  day  she  was  very  unwell ;  there  had  been  cramp,  with  slight  acta* 
on  the  bowels,  but  no  vomiting.  She  became  drowsy,  and  died  on  f^ 
tenth  day.  The  lining  membrane  of  the  stomach  and  duodenum  was 
inflamed  :  in  the  stomach  the  inflammation  was  well  marked  towards  ^ 
greater  end :  these  were  the  principal  post-mortem  appearances.  Traotf 
of  arsenic  were  found  in  the  mncons  fluids  of  the  stomach,  in  the  ooata  d 
the  stomach,  in  the  intestines,  and  in  four  ouncea  of  the  Hrar,  bat  aneais 
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lid  form  oonid  nowhere  be  detected.  A  portion  of  the  diseased 
alp  was  examined,  and  yielded  arsenic  as  well  as  mercnry  (from 
lecipitate)  in  large  proportion,  the  arsenic  being  estimated  at  from 
hree  grains.  From  the  evidence  given  at  the  inqnest  there  was  no 
lat  the  mother's  account  was  correct,  and  that  her  child  had  died 
d  ignorant  application  of  arsenic  extemallj  to  a  diseased  portion  of 

P- 

remarkable  features  of  the  case  were  these :  no  symptoms  appeared 

;er  the  fourth  day,  and  then  only  great  thirst ;  there  was  slight 

with  cramps  on  the  eighth  day,  and  death  took  place  on  the  tenth, 

any  vomiting.    Arsenic  was  found  in  the  stonutch  and  contents, 

presence  there  might  have  led  to  an  erroneous  inference  of  its 

been  criminally  administered  by  the  mouth.     It  was,  however, 

merely  in  traces,  and  obviously  the  result  of  mucous  elimination. 

ire  and  mode  of  occurrence  of  the  symptoms  were  also  opposed  to 

sr  presumption.     That  absorbed  arsenic  may  be  thus  transferred 

9  blood  to  the  stomach  and  intestines,  has  been  distinctly  proved 

experiments  of  Pavy  and  the  author.     ('  Guy's  HoBp«  Rep.  1860, 

878,  some  remarkable  cases  of  poisoning  by  the  external  use  of 
»wder  mixed  with  white  arsenic  occurred  at  Loughton  in  Essex,  and 

places.  Though  a  number  of  children  died  suddenly  with  some- 
lilar  symptoms,  in  two  cases  only  were  post-mortem  examinations 
lyses  of  the  viscera  conducted.  One  child,  a  female,  was  at  birth 
d  by  the  nurse  as  a  healthy  child.  It  was  washed,  as  usual,  shortly 
-th,  and  was  then  dusted  all  over  with  the  violet-powder,  a  sample 
1  was  subsequently  ascertained  to  contain  88^  per  cent,  of  white 

Later  on  in  the  day  the  powder  was  again  applied  to  the  private 

the  body.     On  the  second  day  the  powder  was  applied  four  times. 

day  there  was  very  marked  redness  and  inflammation  of  the  skin, 

I  led  the  nurse  to  apply  the  powder  unusually  freely,  especially 

stomach  where  the  redness  was  most  noticeable.    On  the  third  day 

was  intensely  red,  and  appeared  in  parts — especially  about  the 
le  vagina,  and  the  anus— of  a  yellow  and  unhealthy  hue.  In  con- 
)  of  it  being  suspected  that  the  violet-powder  contained  some 
substance  its  use  was  discontinued,  and  common  starch-powder 
1  instead.  On  the  succeeding  day  the  eruption  became  very  much 
ad  in  some  parts  the  skin  commenced  sloughing.  On  the  tenth 
he  child's  life,  and  on  the  sixth  day  from  the  last  application  of 
et  powder,  the  child  died  from  exhaustion.  A  post-mortem 
tion  made  five  days  after  death  revealed  nothing  marked  in  the 
Q  of  the  viscera.  From  the  exhumed  body  6^  g^rains  of  arsenic 
tained  by  Tidy.  Another  female  infant  died  fourteen  days  after 
Ln  this  case  a  similar  violet-powder  was  applied  as  usual.  Within 
time  of  the  application  the  skin  became  red,  and  vomiting  and 

set  in,  and  continued  till  death.  On  section  the  abdominal 
1  showed  much  inflammatory  action;  they  were  thickened  and 
t  to  the  viscera.  The  rectum  was  highly  inflamed;  the  kidneys 
en  were  much  cong^ested ;  and  the  liver  was  very  slightly  congested. 
B  of  three  grains  of  arsenic  were  extracted  from  the  viscera, 
e  is  no  doubt  that  the  white  arsenic  had  been  accidentally  mixed 
)  violet-powder  in  mistake  for  terra  alba  (sulphate  of  lime  or 
I  calcium  sulphate),  which  is  a  constituent  of  some  kinds  of  violet* 

This  is  not  the  only  instance  of  such  a  mistake  having  occurred. 
Iford,  in  1858,  seventy  persons  suffered,  and  seventeen  died,  from 
ate  ot  eating  pq)permint  losenges,  Bdiilterated.witlL  white  anfenioy 
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in  mistake  for  "  daft "  (sulphate  of  lime),  which  was  at  one  time  oommon) 
nsed  for  the  adalteration  of  cheap  lozenges. 

Arsenieai  vapours, — It  ia  not  often  that  a  case  is  heard  of  in  which  whi 
arsenic  has  caosed  death  by  reason  of  its  having  been  breathed  or  swalloir 
in  the  state  of  vapoor.  In  1858,  a  case  involving  the  effects  of  aTseiii 
vapoars  was  the  sobject  of  an  inqaest  in  London  (see  '  Ov  Poisohs,'  i 
ed.  p.  234)  ;  bat  on  that  occasion  there  was  an  entire  &ilare  of  pn 
that  the  arsenical  vapour  was  the  cause  of  death.  In  a  case  irk 
was  the  subject  of  a  trial  at  the  York  Lent  Assizes,  1864,  the  prisa 
placed  some  burning  pyrites,  containing  arsenic,  at  the  entrance  of  the  d 
of  a  small  room  in  which  Uiere  were  eight  children,  induding  an  int 
in  a  cradle.  From  the  eridence,  it  appeared  that  all  the  children  siiffei 
from  the  fumes,  which  were  chiefly  those  of  sulphurous  acid.  A  am 
that  was  in  a  cag^  died  from  the  effects.  The  children  were  spm 
removed  from  the  house  and  recovered,  but  the  infant  waa  left  there 
an  hour.  It  suffered  from  vomiting,  and  when  seen  about  seventeen  ho 
afterwards,  the  child  was  pulseless:   it  vomited  inoessantlj,  was  mi 

Surged,  and  appeared  to  be  in  great  pain.  It  died  about  twentj-fi 
ours  after  exposure  to  the  fumes.  On  inspection,  the  stomach  and 
testines  were  slightly  inflamed.  The  brain  and  lungs  were  congested,  i 
the  lining  membrane  of  the  trachea  was  of  a  bright  red  colour.  Al 
detected  arsenic  in  the  contents  of  the  stomach,  in  the  lungs,  in ' 
coats  of  the  stomach,  and  in  the  spleen.  None  was  found  in  the  liver.  1 
pyrites  contained  arsenic,  and  gave  off  while  burning  arsenious  acid 
vapour  and  sulphurous  acid.  Some  of  the  appearances  were  owing 
sulphurous  acid ;  but  death  was  probably  caused  by  arsenic.  The  prisa 
was  found  guilty  of  manslaughter.  A  case  is  reported,  in  which  it 
stated  that  the  members  of  a  family  were  made  ill  by  arsenical  YVpo 
escaping  from  the  walls  of  a  room,  and  that  one  of  them  died.  ('  Fnsi 
Jour.'  July,  1870,  p.  66.) 

Quantity  required  to  destroy  life, — The  smallest  fatal  doae  hiiht 
recorded  was  observed  in  a  case  communicated  by  Castle  ('  Prov.  Joi 
June  28,  1848,  p.  347).  A  woman  took  half  an  ounce  of  Fowler's  soliit 
(arsenite  of  potash)  in  unknown  doses,  during  a  period  of  five  days,  i 
then  died,  and  on  examination  the  stomach  and  intestines  were  foi 
inflamed.  Death  took  place  by  syncope  (mortal  fainting),  and  there i 
an  absence  of  vomiting  and  purging.  The  quantity  of  arsenic  which  h 
destroyed  life  could  not  have  been  more  than  two  grains.  In  another  a 
two  grains  and  a  half  of  arsenic,  contained  in  two  ounces  of  fly-wsl 
killed  a  robust  healthy  g^rl,  aged  19,  in  thirty-six  hours.  ('  Med.  Oi 
vol.  39,  p.  116.)  Hence  under  circumstances  favourable  to  the  opent 
of  the  poison,  the  fatal  dose  in  an  adult  may  be  assigned  at  from  tm 
three  grains.  The  number  of  deaths  reported  to  have  occurred  from  ane 
in  England  and  Wales  in  the  year  1880  was  nineteen. 

Period  at  which  death  takes  place, — Large  doses  of  arsenic  comoo 
prove  fatal  in  from  eighteen  hours  to  three  days.  The  average  tins 
which  death  takes  place  is  twenty-four  hours ;  but  the  poison  may  dect 
life  within  a  much  shorter  period.  There  are  many  authentic  ci 
reported,  in  which  death  has  occurred  in  from  three  to  six  hours.  In  11 
the  author  met  with  a  well-marked  case  of  death  from  arsenic  in  i 
hours;  and  in  another,  which  occurred  in  1849,  death  took  plsM 
two  and  a  half  hours.  (*  Ouy's  Hosp.  Bep.'  1850,  p.  183.  See  also  *  A 
d'Hyg.'  1837,  1,  339.)  Foster,  of  Huntingdon,  met  with  the  case  o 
child  under  three  years  of  age,  which  died  within  two  hours  from  the  eA 
of  arsenic.  The  quantity  taken  could  not  be  determined.  A  case  a 
has  proved  fatal  in  two  hours  (p.  259),     The  most  sapidly  fatal  o 
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the  antlior  met  with  was  that  ot  a  youth,  art.  17,  who  died  in 
860,  from  the  effects  of  a  large  dose  of  arsenio,  the  symptoms  from 
le  suffered  being  of  a  tetanic  character.  The  poisoning  was  the 
:  an  accident  at  Kamsey,  in  the  Isle  of  Man.  The  medical  evidence 
nquest  was  to  the  effect  that  not  more  than  twenty  minutes  had 
between  the  time  at  which  deceased  sat  down  to  eat  his  sapper, 
Dff  the  poison,  and  his  death.  In  some  instances  death  does  not 
itil  loDg  after  the  average  period.  In  one  case  in  which  an  adnlt 
ed  aboat  half  an  ounce,  death  did  not  take  place  for  fifty  hours, 
8  remarkable  that  there  was  an  entire  absence  of  pain.  ('Med. 
I.  48,  p.  446.)  In  the  case  of  the  Due  d'e  Fraslin,  one  large  dose 
en,  but  death  did  not  occur  until  the  sixth  day.     ('  Ann.  d'Hyg.* 

367.)  In  1847,  a  man  who  had  swallowed  half  an  ounce  of 
nras  admitted  into  Guy's  Hospital.  He  died  on  the  seventh  day. 
vious  that  a  patient  who  recovers  from  the  first  effects  of  this 
nay  still  die  from  exhaustion  or  other  secondary  causes  many 
weeks  after  having  taken  it,  even  although  the  whole  of  the  poison 
1  eliminated  from  the  body.  Thus  in  the  case  of  Dr,  Alexander, 
•ok  place  on  the  sixteenth  day ;  and  although  a  large  quantity  had 
cen,  no  arsenic  was  found  in  the  body.  ('  Med.  Times  and  Gkiz.' 
),  1857,  p.  389.)  In  one  instance  in  which  arsenic  was  applied 
ly  to  the  head,  the  person  did  not  die  until  the  twentieth  day. 
^t  duration  of  a  case  of  poisonins^  by  arsenic  is  probably  that 

by  Belloc.     A  woman,  SBt.  56,  employed  a  solution  of  arsenic  in 

cure  the  itch,  which  had  resisted  the  usual  remedies.  The  skin 
covered  with  an  erysipelatous  eruption,  and  the  itch  was  cured, 
experienced  severe  suffering.    Her  health  gradaally  failed,  and 

after  the  lapse  of  two  years,  having  suffered  during  the  whole 
period  from  general  tremor  of    the  limbs.     ('  Gours  de  M^d. 

Ucal  analysis.  Arsenic  as  a  solid, — In  the  simple  state,  white 
day  be  identified  by  the  following  properties : — 1.  A  small  quantity 
Dwder,  placed  on  platinum  foil,  is  entirely  volatilized  at  a  moderate 
iure  (400°  F.)  as  a  white  vapour.  Should  there  be  any  residue,  it 
ity ;  sometimes  plaster  of  Paris  or  chalk  is  found  mixed  with  it. 
ill  portion  of  the  white  powder  is  very  slowly  heated  in  a  glass 
a  narrow  bore,  it  will  be  sublimed  without  melting,  and  form  a 
minute  octahedral  and  tetrahedral  crystals,  remarkable  for  their 
id  brilliancy.  Under  a  microscope  magnifying  250  diameters,  the 
ice  of  these  crystals  is  remarkably  beautiful  and  characteristic: 
exceeding  the  4000th  of  an  inch  in  diameter  may  be  easily 
ed  by  the  aid  of  this  instrument.  They  may  be  measured  even 
6,000th  of  an  inch  in  diameter.  (See  figs.  14,  15,  pp.  264,  265.) 
be  observed  in  these  experiments  that  white  arsenic  in  vapour 
i  no  odour.  2.  On  boiling  a  small  quantity  of  the  powder  in 
water,  it  is  not  readily  dissolved,  but  it  partly  floats  in  a  sort  of 
um,  while  a  part  becomes  aggregated  in  lumps  at  the  bottom  of 
el.  It  requires  long  boiling,  in  order  that  it  may  be  dissolved 
ally  diffused  through  water.  This  property  of  arsenic  has  given 
some  important  questions  on  criminal  trials.  The  floating  of 
takes  place  whether  the  water  is  hot  or  cold,  and  whether  the 
added  to  the  poison  or  the  poison  to  the  water.  (See  the  case  of 
Smith,  Wells  Lent  Ass.  1869.)  This  property  has  attracted  atten- 
i  in  one  instance  was  the  means  of  saving  life.  8.  When  the 
is  treated  with  a  weak  solution  of  ammonium  sulphide  in  a  watch- 
ere  is  no  change  of  colour,  as  there  is  with  most  metallio  poisons : 
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OB  wanning  the  toixtDre,  the  white  powder  is  diunlved ;  ftod  on  oonlaniiiig 
the  hekt  until  the  ammoninni  salt  is  expelled,  a  rich  rellow  or  twuga^gl 
film  is  left  (areenioui  snlpbide),  whioh  i>  Bolable  in  alkalies,  and  inaolBUi 
in  hydrochloric  acid.  4.  Heated  on  platinnm-wire  in  a  imokeleH  fiu^ 
the  powder  imparts  to  it  a  pale  bine  ooloar,  while  it  is  volatiliaad  in  wUk 
fnmea.  5.  Another  test  is  atanuoos  chloride  in  bydroohlorio  acid.  Ui 
mixture  is  bronght  to  the  boiling  point,  and  it  should  remain  oolosriia 
If  the  hydrochloric  acid  oonWna  a  trace  of  araenio,  Uie  liquid  will  scqaitt 
a  light  I»own  colour.  On  adding  a  minute  qnantitj  of  aolid  nnenioastdi 
to  it,  it  is  disBolved  and  metallic  arsenic  is  deposited  in  the  form  of  a  hnm 
orbrowniih  black  precipitate.     A  salt  of  antimony  is  not  thus  ^ected. 

BeductioK-prvceu, — When  a  email  portion  of  tiio  powder,  •'.&  from  Mt> 
fourth  to  one-twentieth  part  of  a  grain,  is  heated  with  some  rednenf 
agent  containing  carbon,  such  as  toda  flvat  (obtained  by  iiicinvatii| 
■odinm  acetate  or  tartrate  in  a  cloae  vessel),  in  a  glass  tnbe  about  tlm 
inches  long  and  from  one-eighth  to  a  quarter  of  an  inch  in  diameter,  it  il 
decomposed:  a  ring  of  metallic  arsenic  of  an  iron-grey  colour,  is  subliaii 
and  deposited  in  a  cool  part  of  the  tnbe.  A  mixtare  of  one  part  of  pclM 
ainm  cyanide  with  three  parts  of  dry  (anhydrous)  sodium  carbonate  f 
an  excellent  flux  for  the  reduction  of  arsenic.  The  materials  and 
should  be  well  dried.  Abont  two  or  three  parts  of  either  flux  to  one  pst 
of  arsenic  will  be  found  safficient.    In  theabseoce  of  these  fluxes  powdint: 


potassinm  ferrocyantde  may  be  nsed  in  a  similar  proportion.  After  htal- 
lug,  a  minute  trace  of  arsenic  remains  in  the  flux.  During  the  redactiM 
there  is  a  perceptible  odonr,  resembling  that  of  garlic,  which  is  poMHM 
by  metallic  arsenic  only,  whilst  undergoing  oxidation.  This  odov  wsi  it 
one  time  looked  opon  as  peculiar  to  ansenic,  but  little  reliance  is  vM 
placed  on  it  as  a  matter  of  medical  evidence — it  is  a  mere  acceMory  rrwlt 
In  this  experiment  of  reduction,  there  are  freqaeuUf  two  rings  iugvM 
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the  tDbe  (fig.  12)  : — the  upper  and  larger  ring  has  a  hrown  colour,  and 
wan  to  be  a  mixture  of  finely  divided  metallic  arsenic  and  arsenious 
i :  the  lower  ring  is  small  and  consists  of  the  pure  metal.  In  order  to 
nrmine  the  vfeight  of  the  iubUmatej  the  glass  tube  should  be  filed  off 
slj  on  each  side  of  the  metallic  ring,  and  weighed  in  a  delicate  balance ; 
sublimate  may  then  be  driven  off  by  heat,  and  the  piece  of  glass  again 
l^hed : — the  difference  or  loss  represents  the  weight.  These  sublimates 
remarkably  light.  By  heating  gently  the  pulverised  tube  with  the 
imate  in  another  tube  of  larger  diameter,  the  metallic  arsenic,  during 
tilization,  forms  octahedral  crystals  of  arsenious  acid,  which,  after 
aination  by  the  microscope,  may  be  dissolved  in  a  few  drops  of  water, 
tested  by  one  or  more  of  the  liquid  reagents.  The  metallic  sublimate, 
le  crystals  produced  from  it,  may  be  further  subjected  to  the  following 
ess : — Break  the  glass  on  which  the  sublimate  is  deposited,  into 
ments,  and  digest  these  in  a  few  drops  of  fuming  nitric  acid,  previously 
'ed  to  be  free  from  arsenic.  The  sublimate  is  thereby  converted  into 
fuc  add.  The  acid  solution  should  be  evaporated  to  dryness:  the 
ie  uncrystalline  residue  obtained  should  be  dissolved  in  a  few  drops  of 
illed  water,  and  a  strong  solution  of  silver  nitrate,  or  of  the  ammonior 
ikte  (p.  266)  added  in  small  quantity  to  the  residue.  A  brick-red 
aration  indicates  arsenic  acid,  and  thus  proves  incontestably  that  the 
imate  was  of  an  arsenical  nature. 

The  upper  or  brownish-looking  sublimate  (fig.  12),  may  be  readily  con- 
ed into  one  of  the  pure  metal,  by  gently  heating  it  in  the  flame  of  a 
it  lamp.  Arsenious  acid  is  then  volatilized,  and  an  iron-grey  deposit 
netallic  arsenic  appears.  If  the  heat  is  continued,  the  whole  of  the 
alhc  sublimate  is  volatilized  and  deposited  in  a  cool  part  of  the  tube,  in 
isparent  and  colourless  octahedra,  or  modified  octabedra,  of  arsenious 
L     This  is  the  special  character  of  an  arsenical  sublimate :  it  may  be 

Fig.  IS.  Fig.  16. 


QryvUlfl  of  Aneniont  Add  by  rablfm*-  CrysUls  of  Areenloos  Acid  !h>in  a  sola* 

tioo,  magnliWtd  36  dluMlen.  tlon,  mafnlfied  134  dUmeicrs. 

u  distinguished  from  sublimates  of  all  metals  or  non-metals.  The 
rer  metallic  sublimate  procured  by  reduction  {^g,  12)  may  appear  not 
an  annular  form,  but  m  detached  nucleated  particles  of  a  somewhat 
bular  shape.  These  are  of  an  iron-grey  colour,  quite  unlike  sublimed 
rcury,  and  when  examined  by  the  microscope,  it  may  be  seen  that  they 
ftst  of  crystalline  masses,  that  they  are  angular,  and  not  strictly 
«ical.  This  sublimate  is  sometimes  produced  in  the  last  stage,  when 
residue  in  the  tube  is  strongly  heated. 

The  process  of  reduction^  with  the  corroborative  results  above  mentioned, 
rhen  thus  applied,  conclusive  of  the  arsenical  nature  of  the  substance 
er  ezftmination. 
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Arsenic  in  $olution  in  water.  Liquid  tests, — The  aolaiion  of  am 
aoid  is  clear,  coloarleas,  possesses  scarcely  any  perceptible  taste,  and  hi 
a  feebly  acid  reaction.  In  this  state,  we  should  first  evaporate  sk 
few  drops  on  a  glass-slide,  when  a  crystalline  residae  will  be  obtainec 
examining  this  with  a  microscope,  it  will  be  found  to  consist  of  nan 
minute  octahedral  crystals,  presenting  triangular  sur&oes  by  re 
light.     (See  fig.  16,  p.  265.) 

1.  Silver  test. — On  adding  to  the  solution  ammonia-nitrate  of  si 
pale  yellow  precipitate  of  silver  arsenite  falls ;— changing,  under  ez 
to  daylight,  to  a  greenish-brown  colour.  The  test  is  made  by  ) 
to  a  strong  solution  of  silver  nitrate,  a  weak  solution  of  am 
and  continuing  to  add  the  latter,  until  the  brown  silver  oxide,  i 
thrown  down,  is  almost  re-dissolved.  The  yellow  precipitate  is  soh 
nitric,  tartaric,  citric,  and  acetic  acids,  as  well  as  m  ammonia.  It 
dissolved  by  potash  or  soda. 

2.  Copper  test, — On  adding  to  a  solution  of  arsenic,  ammonio^stdp 
copper^  a  light  green  precipitate  of  copper  arsenite  is  formed,  the 
which  varies  according  to  the  proportion  of  arsenic  present,  and  the 
tity  of  the  test  added :  hence,  if  the  arsenic  is  in  small  proporti 
green  precipitate  at  first  appears ;  the  liquid  simply  acquires  a  blue 
from  the  test.  In  less  than  an  hour,  if  arsenic  is  present,  a  bright 
deposit  is  formed,  which  may  be  easily  separated  from  the  blue  liq 
decantation.  This  test  is  made  by  adding  ammonia  to  a  weak  sola 
copper  sulphate,  until  the  blueisb-white  precipitate,  at  first  proda 
nearly  re-dissolved :  it  should  not  be  used  in  large  quantity  if  concen 
as  the  deep  blue  colour  tends  to  obscure  or  conceal  the  green  prec 
formed.  The  precipitated  copper  arsenite  is  soluble  in  all  acids,  i 
and  vegetable,  and  in  ammonia,  but  not  in  potash  or  soda.  If  a 
quantity  of  the  blue  ammoniacal  solution  of  this  precipitate  is  poun 
a  crystal  of  silver  nitrate,  a  film  of  vellow  silver  arsenite  will 
around  the  crystal.  If  a  strong  solution  of  nitrate  is  added  to  tl 
liquid,  nearly  neutralized  by  diluted  sulphuric  acid,  a  yellow  precipi 
silver  arsenite  is  also  produced.  Thus  the  silver  and  copper  tests  i 
employed  with  the  same  quantity  of  liauid.  The  dried  precipil 
copper  arsenite  when  slowly  and  moderately  heated  in  a  well-dried 
tion  tube,  yields  a  ring  of  octahedral  crystals  of  arsenious  acid- 
cupric  oxide  being  left  as  a  residae. 

3.  StUphurett^  hydrogen  test, — Ammonium  sulphide  gives  m 
cipitate  in  a  solution  of  arsenic  until  an  acid  has  been  added,  by 
property  arsenic  is  known  from  most  metallic  poisons.  On  adding 
hydrochloric  acid,  a  rich  lemon-yellow  coloured  precipitate  is  t 
down  (orpiment  or  arsenious  sulphide).  It  is  better,  however,  to  a 
in  medico-legal  analysis,  a  current  of  washed  sulphuretted  hydroge 
which  is  easily  procured  by  adding  to  ferrous  sulphide,  in  a  ] 
apparatus,  a  mixture  of  one  part  by  volume  of  strong  hydro( 
acid  and  one  part  of  water.  The  arsenical  liquid  should  be  b1 
acidulated  with  pure  diluted  hydrochloric  acid,  before  the  gas  is  ] 
into  it :  and  care  should  be  taken  that  it  is  not  idkaline.  The  yellon 
pound  is  immediately  produced  if  arsenic  is  present,  and  it  in 
collected  after  boiling  the  liquid  sufficiently  to  drive  off  any  snrplv 
The  precipitation  is  likewise  facilitated  by  adding  to  the  liquid  a  8C 
of  ammonium  chloride.  The  yellow  precipitate  is  known  to  be  an 
sulphide  by  the  following  properties : — 1.  It  is  insoluble  in  water,  s 
and  ether,  as  well  as  in  diluted  hydrochloric  acid,  and  vegetable  add 
it  is  decomposed  by  strong  nitric  and  nitro-hydrochlonc  acids.  2 
dissolved  by  potaahi  soday  or  ammonia;  forming,  if  no  orgaaio 
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\  B  colonrlees  solution,  8.  When  dried  and  heated  with  two 
puts  of  a  mixtnre  of  sodium  oarbonate  aod  potassium  cjanid 
4),  it  gives  a  Bnblimate  of  metallic  arsenio.  Unless  these  pro- 
B  possessed  by  the  yellow  precipitate  formed  by  snlpharettod 
in  ao  nnknown  liquid,  it  cannot  be  a  compound  of  arsenic  On 
hand,  when  these  properties  are  possessed  by  the  pracipitate, 
•■  arsenic,  and  can  be  no  other  substance. 

'»  proeett. — The  action  of  this  test  depends  on  the  decomposition 
nble  compoanda  of  arsenio  by  nascent  hydrogen,  cvoWed  from 
1  of  diluted  sulphnric  or  hydrochloric  acid  on  sine  The 
should  be  first  proved  to  be  free  from  arsenic.  The  apparatus 
noat  simple  kind,  and  is  so  well  known  as  to  need  no  deecrip- 
B  arsenic  to  be  introduced  is  best  dissolved  in  water,  by  boiling 
with  or  without  the  addition  of  a  few  drops  of  potash  or 
ric  acid.  The  metallic  arsenic  combines  with  the  hydrogen, 
arsenetted  hydrogen  gas,  which  possesses  the  foUowiDg  pro- 
1.  Filtering  paper  wetted  with  a  soln-  ^^   . 

rer  nitrate  is  immediately  blackened  by 
the  silver  being  reduced  to  the  metallic 
ad-paper  is  not  changed  in  colour,  unless 
ted  hydrogen  is  also  present.  2.  It 
;h  a  pale  bluish-white  flame,  and  thick 
<ke  (arsonious  acid).  3.  A  slip  of  glass, 
te  porcelain,  held  in  the  flame  near  the 
not  too  loDg  a  time)  acquires  a  dark 
L  the  deposit  of  metallic  arsenic  npon  it. 
sit  presents  a  bright  metallic  lastre  in 
(a),  a  white  film  of  arsenio ns  acid  on 
e  (c),  and  between  the  two  a  dark  ring 
vernlent  substance  (b),  which,  when  b.  Mind  difwrit. 
T  transmitted  light,  is  bair>brown  in  '^-  a™""™"*"*- 
rards  the  margin,  hut  opaque  in  the  centre.  In  order  to  deter- 
arsenical  nature  of  the  deposits,  the  following  plan  may  be 
-Several  of  them  ehoald  be  received  and  accumulated  in  small 
capsules,  held  over  the  burning  gas.  To  one,  add  a  solution 
ing  powder:  the  arsenical  deposit  is  immediately  dissolved, 
id,  add  a  solution  of  ammoninm  sulphide :  the  metallic  deposit 
«i,  bnt  not  perfectly  dissolved :  yet  on  evaporation  it  yields  a 
w  film  of  araenions  sulphide.  To  a  third,  add  a  few  drops  of 
trie  acid.  The  deposit  is  dissolved  :  evaporate  the  acid  solution 
dryness :  carefully  neutralize  the  residue,  and  add  one  or  two 
I  strong  solution  of  silver  nitrate.  A  briok-red  stain  or  a  dark- 
dtate  of  silver  arsenate  will  be  produced. 

h't  proeeu. — In  the  application  of  this  process,  the  liquid  sus- 
contaiu  arsenic,  or  the  solid  dissolved  in  distilled  water,  is  boiled 
t  ono-sixth  of  its  volume  of  pure  hydrochloric  acid  (proved  to  be 
arsenic),  and  a  small  slip  of  copper  is  then  introduoed.  A  slip 
d  pure  copper  foil  (electrolytic  copper)  about  a  qnarter  of  an  inch 
lached  to  tlie  end  of  a  fine  platinum- wire,  may  be  employed  for 
ment.  The  copper  must  be  first  proved  to  be  free  from  arsenic, 
%  very  common  contamination  of  commercial  copper  in  the  form 
lOse,  or  wire.  Gopper-gauze  and  wire  generally  contain  arsenio. 
irolytic  copper,  free  from  arsenic,  t»n  be  procnred  in  the  form  of 
or  foiL  It  arsenic  is  present  in  the  liquid,  even  in  small  qnan- 
poliahed  copper  acquires,  either  immediately  or  witliin  a  few 
ut  iron-gr^  metallio  coating  from  the  d^osit  of  thii  met;*!. 
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This  ia  apt  to  scale  off  if  the  arsenic  is  in  large  quantity,  or  it  tine 
is  very  acid  or  long  boiled.  Bemoye  the  coated  slip  of  copper,  ^ 
successively  in  water,  alcohol,  and  ether,  dry  it,  and  gently  heat 
reduction-tabe,  when  arsenioos  acid  will  be  sublimed  in  minute  oct 
crystals :  if  these  should  not  be  apparent  from  one  piece  of  copper, 
may  be  successively  introduced.  When  the  quantity  of  arsenic 
small,  the  polished  copper  merely  acquires  a  faint  violet,  grey,  or 
tint  The  deposit  is  in  all  cases  materially  affected  by  the  de 
dilution,  and  sometimes  it  will  appear  only  after  the  liquid  has  bee 
concentrated  by  evaporation.  We  are  not  oblig^  to  dilute  Uii 
in  the  experiment,  and  there  is  no  material  loss  of  arsenic,  as  in 
process : — the  whole  may  be  removed  and  collected  by  the  intro 
of  successive  portions  of  pure  copper.  This  process  ia  extremely  ( 
and  the  results  are  speedily  obtained.  Among  the  cautions  to  be  o 
are  these : — I,  not  to  employ  too  large  a  surface  of  copper  in  t 
instance ;  and,  2,  not  to  remove  the  copper  from  the  liquid  to 
When  the  arsenic  is  in  minute  quantity,  and  the  liquid  is  much 
or  not  sufficiently  acidulated,  the  deposit  does  not  take  place  soi 
for  half  an  hour.  If  the  copper  is  kept  in  for  an  hour  or  longer, 
acquire  a  dingy  tarnish  from  the  action  of  the  acid  and  air.  1 
one  corroboration  required.  The  copper  with  the  deposit  upon  it 
be  well  dried,  cut  into  small  pieces  if  necessary,  and  introduced  inl 
and  perfectly  clean  reduction-tube.  The  application  of  a  gentle  1 
a  spirit-lamp  will  cause  the  metallic  arsenic  to  be  volatilized  m 
arsenious  acid,  which  is  deposited  in  a  cool  part  of  the  tube,  in  tl 
of  octahedra  or  of  the  derivatives  of  the  octahedron.  When  ex 
by  a  quarter  of  an  inch  power  under  the  microscope,  these  crysta 
be  seen  and  recognized  by  their  shape  up  to  the  sixteen-thonsandt 
inch  in  width.  The  smaller  the  crystal  the  more  perfect  th< 
(See  fig.  14,  p.  264.)  If  the  copper  with  the  deposit,  and  the  ti 
not  been  well  dried,  the  angularity  of  form  is  not  distinct.  These 
may  be  tested  by  the  processes  already  described. 

The  following  is  a  simple  method  of  detecting  arsenic  in  coppei 
to  pure  hydrochloric  acid,  diluted  with  six  parts  of  water,  one  or  tw 
of  a  weak  solution  of  ferric  sulphate  or  chloride.  Boil  the  acid  liq 
introduce  the  copper,  well  cleaned  and  polished,  into  the  boiling 
Arsenical  copper  acquires  a  dark  tarnish,  while  the  non-arsenical  ( 
lytic)  copper  retains  its  red  colour  under  these  circumstances.  It 
found  from  this  experiment  that  copper  in  the  state  of  gauze  or  fii 
generally  contains  arsenic.  This  would  present  no  obstacle  to  the  di 
of  arsenic  by  it,  provided  the  copper  gauze  were  not  dissolved.  . 
can  only  be  separated  from  its  copper  alloy  by  the  destruction  of  tl 
and  the  solution  of  the  two  metals. 

The  mere  fact  that  a  grey  deposit  is  formed  upon  pure  coppc 
boiled  in  the  liquid  under  examination  when  acidulated  with  pure 
chloric  acid,  affords  no  absolute  proof  of  the  presence  of  arsenic, 
metals,  e.g.  antimony,  mercury,  and  bismuth,  all  yield  depodi 
Beinsch's  test ;  and  the  grey  deposit  yielded  by  bismuth  may  res 
mistaken  for  that  of  arsenic.  The  volatility  of  the  arsenical  depo 
crystalline  nature  of  the  sublimate,  and  its  reaction  when  treatf 
cessively  with  nitric  acid  and  silver  nitrate,  must  in  all  oaaes  be  asce 
before  it  is  concluded  that  the  deposit  is  arsenical. 

In  consequence  of  the  errors  into  which  faulty  methods  of  em] 
Beinsch's  test  have  led,  its  reliability  has  been  much  discreditei 
though  in  skilful  hands  the  results  obtained  by  it  are  trustworthy,  i\ 
perhii^  be  unsafe  to  rely  upon  it  in  an  important  criminal  inmti 
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maj  be  oonoeded  tbat  Marshes  process  will  detect  a  smaller  qoantity  of 
lenic  than  the  process  of  Beinsch,  bnt  the  latter,  when  the  quantity  of 
lid  is  small,  and  pure  materials  are  nsed,  will  detect  the  150th  or  the 
Hh  part  of  a  grain  of  the  poison.  It  appears  to  the  author  that  in  a 
mmal  case  it  would  not  hie  safe  to  depose  to  the  presence  of  arsenic 
m  Marsh's  process  alone,  when  the  quantity  of  poison  was  too  smaU  to 
nit  of  separation  or  corroboration  by  the  process  of  Beinsch.  Con- 
aely  the  results  of  Beinsch's  should  be  corroborated  by  those  of  Marsh's 
(oesB.  It  was  this  over-reliance  on  the  extreme  delicacy  of  Marsh's 
eesa  in  researches  where  it  admitted  of  no  corroboration  whatever, 
i  led  Orfila  to  assert  that  arsenic  was  a  natural  constituent  of  the 
mmik  body. 

Arsenic  in  solidt  or  liquids  containing  organic  matter, — In  testing  solids 
leraUy  for  arsenic,  we  may  employ  the  process  of  Beinsch  as  a  pre- 
anaTj  test.  The  solid  is  boiled  in  water  acidulated  with  from  one-fourth 
one-sixth  of  its  -volume  of  pure  hydrochloric  acid,  until  it  is  either 
•olved  or  its  structure  broken  up.  A  small  portion  of  pure  copper 
lisbed  is  then  introduced.  In  a  few  minutes,  if  arsenic  is  present — even 
the  extent  of  the  thousandth  part  of  a  grain — there  will  be  a  metallic 
pent  on  the  copper,  and  this  will  yield  crystals  when  heated  in  a  tube. 
fuids  suspected  to  contain  arsenic  may  be  treated  in  a  similar  manner, 
ater  is  not  required;  the  liquid  is  simply  acidulated  with  one-sixth 
rt  of  pure  strong  hydrochloric  acid.  If  the  solution  of  the  organio 
id  or  the  organic  liquid  is  not  deeply  coloured,  the  stannous  chloride 
it  may  be  employed  in  place  of  the  process  of  Beinsch.  (See  p,  264.) 
M  than  the  sixtieth  part  of  a  grain,  even  under  considerable  dilution, 
qr  be  thus  readily  detected.  It  ^us  reveals  traces  of  arsenic  in  ordinary 
^nric  and  hydrochloric  acids. 

The  arsenic  may  be  mixed  with  the  organic  liquid  in  the  form  of  heavy 
Mps  or  powder.  The  great  specific  gravity  of  this  substance  allows  of 
a  liquid  being  poured  off,  and  the  sediment  collected.  When  washed 
id  dried,  it  will  be  found  to  be  crystallized.  It  should  be  weighed,  and 
on  tested  by  the  processes  elsewhere  described.  Let  us  assume  that  the 
ipmic  liquid  is  milk  or  beer,  it  will  be  necessary  to  determine  whether 
IT  arsenic  is  dissolved  in  it.  Filter  a  portion ;  place  it  in  a  dialysing 
ioe  (fig.  4,  p.  216)  and  immerse  the  mouth  of  the  tube  in  distilled  water. 
I  a  few  hours  the  arsenic  will  have  traversed  the  membrane,  and  will 
I  found  in  a  clear  and  nearly  colourless  solution  in  the  water.  The 
lid  tests  may  be  then  applied  to  this  liquid  for  the  detection  of  arsenic. 
kj  should  never  be  applied  directly  to  coloured  organic  liquids. 

Precipitation  as  sulphide, — ^When  arsenic  has  been  introduced  into  an 
igtnic  liquid  in  large  quantity,  it  may  be  precipitated  as  sulphide  by  a 
ment  of  washed  sulphuretted  hydrogen.  The  liquid  should  be  boiled, 
heted,  and  acidulated  with  pure  nydrochloric  acid  before  passing  the  gas 
io  it.  When  precipitation  has  ceased,  it  should  be  again  filtered,  the 
ndpitate  collected,  washed,  dried,  and  weighed.  By  operating  on  a 
MHared  portion  of  the  solution,  the  amount  of  white  arsenic  may  be 
bisrmined,  approximately,  by  the  weight  of  the  yellow  sulphide  obtained — 
le  parts  l^  weight  of  sulphide  being  equal  to  four  parts  of  white  arsenic, 
wnj.  The  properties  of  the  yellow  precipitate  should  be  verified  accord- 
1%  to  the  methods  mentioned  at  p.  266.  In  some  cases  arsenic  may  be 
Ment,  bnt  in  a  quantity  too  small  to  be  precipitated  as  sulphide  by 
dphuretted  hydrogen.  In  others  the  presence  of  certain  substances  may 
riirfere  with  or  prevent  precipitation.  The  presence  of  any  free  alkali 
It  fiquid  prevents  the  formation  of  a  precipitate. 

When  white  arsenio  is  found  in  powder,  as  a  sediment  in  organic  liquids. 
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it  is  obvioiia  that  it  must  have  been  taken  in  the  solid  bM^  mad, 
mixed  with  a  liqoid  or  solid,  still  in  an  nndissolyed  form.  If  fo 
dissolved,  it  may  have  been  taken  either  in  solution  or  in  a  solid  ft 
dissolved  portion  being  part  of  the  solid  taken  np  bj  the  fluid 
stomach,  and  the  remainder  having  been  expelled  by  vomiting  and 
This  question  was  of  importance  in  Beg.  v.  oiui%  Lewes  Lent  Asrii 
The  deceased,  in  this  case,  died  from  the  effects  of  arsenic  in 
adminiBtered,  it  was  believed,  in  a  mince-pie.  It  was  suggested 
poison  might  have  been  swallowed  in  ginger-beer,  but  then  it  c 
have  been  in  a  state  of  solution :  it  must  have  been  mechanica] 
with  the  liquid.  The  Judge  who  tried  this  case,  was  apparently  n 
of  any  difference  existing  between  the  actual  solution  and  the  nu 
suspension  of  a  solid  in  a  liquid. 

DisitllcUion  process. — When  the  poison  is  in  so  small  a  quantU 
does  not  admit  of  precipitation  by  sulphuretted  hydrogen,  and 
particles  pf  arsenic  are  found  in  the  stomach,  in  its  contents,  o 
article  of  food,  another  method  may  be  resorted  to  for  detecting  its  i 
This  method  eqnallv  applies  to  the  detection  of  arsenic  depoa 
result  of  absorption  m  the  soft  organs  of  the  body,  as  in  the  liver, 
.or  heart,  and  to  arsenic  in  all  its  forms,  except  the  pure  insoluble 
or  orpiment.  Although,  after  long  intermeot,  white  arsenic  passes, 
less  rapidly,  into  the  state  of  yellow  sulphide  as  a  result  of  < 
changes  during  putrefaction,  the  conversion  is  generally  only 
The  only  condition  for  success  is,  that  the  substance,  whether  foe 
mucus,  the  liver,  or  other  organ,  should  be  first  thoroughly  drie 
by  exposure  to  a  current  of  air,  or  in  a  water-bath.  The  dri 
should  then  be  broken  into  small  portions  and  placed  in  a  flask  < 
of  sufficient  capacity,  with  a  quantity  of  the  strongest  fuming 


Fig.  18. 


App&ratos  for  distilling  organic  and  mineral  rabatanoea  containing  Arsenla 

chloric  acid  to  drench  it  completely.  The  freedom  of  this  acid  from 
should  be  first  carefully  determined.  The  complete  separation  of 
from  organic  substances  depends  greatly  on  their  perfect  desiccati 
on  the  concentration  of  the  acid  employed.  After  some  hours'  d 
the  retort  or  flask  (a,  fig.  18)  containing  the  mixture — which  shou 
SQch  a  size  that  the  materials  should  not  fill  it  to  more  than  one- 
one-half  of  its  capacity — should  be  fitted  with  a  long  condensing  t 
and  then  gradually  heated  by  a  sand-bath  until  the  acid  liquid  hi 
pass  over ;  or  the  use  of  a  Liebig's  condenser  is  preferable.  A  smt 
receiver  (d)  with  a  loosely-fitting  cork  may  be  employed  to  coll 
product.  This  should  contain  a  small  quantity  of  distilled  water,  i 
Sx  and  condense  any  vapours  that  may  pass  over.  The  receiver,  as 
fhe  condensing- tube,  should  be  kept  ooo\\>^  ^^WiTi^\\;&  ^\)Lxl%Ai^  w 
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rater  diffnaed  on  a  layer  of  bibalons  paper  placed  oyer  it.  The  perfect 
ondensatioxi  of  the  distilled  liqaid  is  ensured  bj  this  arrangement.  The 
listillation  may  be  carried  to  dryness,  or  nearly  so,  on  a  sand-bath  ;  and  it 
My  be  sometimes  advisable,  in  order  to  ensure  the  separation  of  the  whole 
if  the  arsenic  as  chloride,  to  add  to  the  residue  in  the  retort  another  portion 
if  pure  and  concentrated  hydrochloric  acid,  and  again  distil  to  dryness, 
rhe  author  has  found,  however,  that  portions  of  dried  liver  and  stomach 
pve  up  every  trace  of  arsenic  by  one  distillation,  when  a  sufficient  quantity 
of  hydrochloric  acid  had  been  used,  and  the  process  slowly  conducted  by  a 
rqgalated  sand-bath  heat. 

The  liquid  product  may  be  coloured,  turbid,  and  highly  offensive  if 
diitilled  from  decomposed  animal  matter.  Exposure  to  the  air  for  a  few 
hmrs  sometimes  removes  the  offensiveness,  and  there  is  a  precipitation  of 
nlphur,  or  of  some  sulphide,  without  any  absolute  loss  of  arsenia  The 
diitillate  may  be  separated  from  any  deposit  by  filtration,  and,  if  still  turbid, 
it  may  be  again  distilled  at  a  lower  temperature  to  separate  it  from  any 
cigsnic  matter  that  may  have  come  over. 

If  arsenic  was  present  in  the  solid,  the  distillate  will  contain  arsenic 
iircbloride,  which,  although  volatile,  does  not  escape  from  a  diluted  solu- 
tiou  at  common  temperatures.  The  quantity  of  dry  organic  substance  used 
IB  the  experiment  must  depend  on  the  quantity  of  arsenic  present,  as 
VBvealed  by  a  preliminary  trial  with  Beinsch's  process.  If  large,  two  or 
ftree  drachms  of  the  dried  substance,  or  even  less,  will  yield  sufficient 
•nenic  terchloride  for  further  proceedings.  For  the  absorbed  and  de- 
poiited  poison,  half  an  ounce  of  the  dried  organ,  corresponding  to  two 
ftnces  of  the  soft  organ,  will  frequently  suffice ;  but  a  negative  conclusion 
rf  the  absence  of  arsenic  should  not  be  drawn  from  a  smaller  quantity 
ttan  two  to  four  ounces  of  the  dried  substance,  whether  liver,  kidney,  or 
Wrt.  These  tissues,  it  must  be  remembered,  contain  about  TQ  per  cent, 
of  water,  so  that  the  hydrochloric  acid  used  will  require  less  dilution.  If 
oily  matter  should  be  distilled  over,  this  may  be  separated  by  passing  the 
filiate  through  a  paper  filter  wetted  with  water. 

The  author  has  found  this  process  efficient  for  procuring  a  clear  solu- 
^n  of  arsenic  terchloride  from  such  different  substances  as  ordinary  food 
— the  liver  and  other  soft  org^ans — the  scalp  of  the  head — blood — contents 
of  the  stomach — arsenical  wall-papers — metallic  copper — ^blue  vitriol — and 
bilious  mineral  powders.  He  thus  discovered  arsenic  in  two  oances  of  the 
^arth  of  cemeteries,  as  well  as  in  the  mud  of  rivers,  in  spite  of  the  presence 
ofmnch  earthy  matter.  Wherever  the  arsenic  admits  of  solution  in  hydro- 
cUoric  acid,  however  small  the  quantity  present,  it  may  be  readily  obtained 
M  chloride.  This  distillation-process  has  the  advantage  of  not  interfering 
^th  the  search  for  mercury,  lead,  copper,  and  other  poisonous  metals 
^bich  do  not  form  volatile  chlorides.  Arsenic  is  thus  separated  from  them, 
M  these  metals  may  be  found  in  the  residue  contained  in  the  flask  or 
litort.  Even  antimony,  which  forms  a  volatile  chloride,  is  not  so  readily 
irtilled  over  as  arsenic.  (On  the  diffusion  of  arsenic  and  the  detection  of 
tti  poison  in  the  bones,  see  a  paper  by  Sonnenschein,  Horn's  '  Yiertel- 
jAiwchrift,'  1870,  p.  169.) 

The  distilled  liquid  may  be  at  once  submitted  to  a  further  analysis. 
fctiuB  purpose  one-third  of  it  should  be  diluted  with  three  or  four  parts 
^  ifaler  and  boiled  in  a  clean  flask.  When  boiling,  a  piece  of  bright 
<O(p0r-foil  (free  from  arsenic),  of  about  the  size  of  the  sixteenth  of  a 
^lars  inch,  shoxdd  be  introduced  at  the  end  of  a  platinum  wire.  If 
■we  18  arsenio  in  the  liquid,  even  up  to  the  1 -4000th  of  a  grain,  its 
Fmmee  will  be  indicated  by  a  change  of  colour,  and  by  t\\^  d€^^\\» 
4  %iKtk  meMUc  £Jm  on  the  copper.    If  the  liquid  eibonid.  \^  V>o  Ts^^oiiSci 
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dilated  for  this  purpose,  it  may  be  oonoentrated  on  the  poliflhed  cofvpcr, 
and  the  deposit  will  after  a  time  be  apparent.  If  the  quantity  of  anoil 
present  is  believed  to  be  yery  small,  the  surface  of  copper  introdvcri 
shoo  Id  be  proportionately  small.  Add  to  a  solntion  of  stannons  chlonli 
its  bulk  of  fuming  hydrochloric  acid.  Warm  this  mixtare,  and  theaadl 
to  it  a  few  drops  of  the  distillate.  The  presence  and  proportion  of 
are  indicated  by  a  dark  brown  precipitate  consisting  of  redaoed 
(Wiggers'  *  Jahresbericht,'  1871,  p.  528.) 

The  remaining  two-thirds  of  the  distilled  liquid,  sufficiently  dilotd^ 
should  now  be  introduced  into  a  Marsh*s  apparatus,  or  into  an  evolotMl 
flask  provided  with  a  funnel-tube,  the  capacity  of  which  must  be  regnbtei 
by  the  quantity  of  acid  liquid  to  be  examined.  The  kind  of  apparatus 
ployed  in  this  stage  is  represented  in  the  engraving,  fig  19.    a,  the  fladki 
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Apparatiu  for  tesUng  anenio  tercfalorlde  obUlnad  bj  dMUatfon. 
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Portion  of  tube  separated  with  a  deposit  of  metallic  arsenic  in  the  contracted  portfan. 

With  funnel-tube  B,  and  connecting-piece  c ;  the  funnel-tube  should  he 
enous^h  just  to  dip  below  the  surface  of  the  acid  liquid.     The  short 
necting-piece  is  bent  at  a  right  angle,  and,  like  B,  is  carried  throo^ 
closely- fitting  cork  in  the  neck  of  the  flask.    This  tube  should  be  only  k 
enough  to  go  through  the  cork,  and  its  open  end  should  be  bevelled  of 
a  fine  point,  so  that  any  vapour  which  is  condensed  on  it  may  fall  bsek 
liquid  into  the  flask,    d  is  the  drying- tube  containing  fragments  of 
chloride,  secured  by  cotton- wool  at  both  ends.     At  the  flask  end  of  this 
should   be   placed   some   well-dried  bibulous  paper,  saturated  with 
acetate   and   dried.      This   has  the   advantage  of  stopping   any 
sulphur-compound,  which  may  escape  from  the  rinc  or  acid  liquid."  1 1^ 
hard  and  not  easily  fusible  glass  tube,  free  from  lead,  contracted  in 
situations  K  k',  to  about  the   diameter  of  the  tenth  of  an  inch  or 
the  tube  itself  having  a  diameter  of  from  a  quarter  to  three-eighths  of 
inch.    F  F  are  supports  made  of  stout  wire,  to  prevent  the  tube  from 
when  heated  to  redness,     o  is  a  test-glass  to  hold  one  or  two  drachms 
strong  solution  of  silver  nitrate.     H  is  a  Bunsen's  burner. 

The  arrangement  being  thus  made,  the  sine  and  hydrochloric  add 
first  tested  as  to  their  freedom  from  arsenic.  Portions  of  pui«  line  sw 
placed  in  the  flask  A,  the  parts  of  the  apparatus  are  then  connected,  aol 
pure  hydrochloric  acid,  diluted  with  throe  or  four  parts  of  water,  is  posn' 
into  the  flask  by  the  funnel  B,  which  operates  as  a  safety-valve.  BuM' 
of  air  and  gas  speedily  appear  in  the  liquid  in  o,  if  the  ooiics  fit  well,  •>' 
the  whole  of  the  arrangementa  ax^  ak-i\^Vit«    Pure  line  is  jyontftti'"^  ta^ 


Y 
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Mj  acted  on  by  the  acid.  In  this  case  some  clean  plaiinnm  wire, 
may  be  wound  round  the  bars  of  the  zinc,  and  the  evolution  of 
n  will  be  thus  accelerated.     It  is,  Ftg.21. 

r,  better  that  the  hydrogen  should 
I  rather  slowly.  If  the  materials  are 
le  solution  of  silver  nitrate  should 
>  no  change  of  colour.  The  glass  o 
be  placed  on  a  sheet  of  white  paper, 
f  the  slightest  tinge  of  colour  is 
erceptible.  When  all  the  air  is  ex- 
rrom  the  tube,  the  flame  h  may  be 
to  it  at  about  one  inch  in  front 
ntraction  of  the  glass,  as  indicated 
engraving,  and  the  glass  heated  to 
No  metallic  deposit  should  take 
it   K.     If   the   materials    are  pure,     

isparency  of  the  glass  tube  at  K  will    Tnbe  Apparatus  for  tMling  a  muHqtuuiUtj 

banged.  From  a  quarter  to  half  of  liquid  containing  arsenic  chloride. 
r  will  be  sufficient  for  this  experiment.  A  portion  or  the  whole 
listillate  is  now  added  to  the  acid  liquid  in  the  flask  by  means  of 
inel-tube,  taking  care  that  it  is  never  more  than  one-third  full, 
'st  indication  of  the  presence  of  arsenic  is  manifested  by  the 
lolution  becoming  gradually  brown,  and  finally  black,  a  dense 
ate  of  metallic  silver  resulting  from  the  chemical  changes.  If  it 
become  very  suddenly  black  and  flaky,  the  presence  of  sulphur 

suspected.  This  will  be  further  indicated  by  a  change  of  colour 
lead  paper  in  D.  Pure  arsenetted  hydrogen  does  not  alter  the 
3f  this  paper.  When  the  silver  solution  is  nearly  blackened,  the 
lay  be  applied  as  indicated  in  the  drawing,  and  kept  steadily  at 
int.  At  a  red  heat,  visible  in  daylight  (1200^  F.)  arsenetted 
m  is  decomposed,  and  metallic  arsenic  is  deposited ;  but  being  a 

metal,  it  is  carried  onward  by  the  hot  current  of  gas,  and  forms 
a  brown  and  then  a  black  metallic  mirror  at  K,  t.e.  in  the  con- 
part  of  the  tube  which  is  cool.  When  a  sufficiently  thick  deposit 
aed,  the  flame  may  be  applied  to  the  tube  abont  an  inch  in  front  of 
us  as  many  deposits  of  metallic  arsenic  may  be  procured,  as  there 
tractions  in  the  glass  to  be. 

silver  solation  is  allowed  to  become  saturated  with  the  gas.  Any 
>f  the  gas  from  the  glass,  or  by  leakage  from  any  of  the  junctions 
tpparatas,  is  at  once  indicated  by  holding  near  to  the  spot,  filtering 
loistened  with  a  solution  of  silver  nitrate.  This  is  instantly  blackened, 
ss  with  the  silver  solation  is  then  removed,  the  end  of  the  tube  well 
,  or  another  tube  substituted  for  e  e,  and  this  is  allowed  to  dip  into 
ae  drachm  of  the  strongest  fuming  nitric  acid,  in  a  test-glass  similar 

into  a  small  porcelain  capsule.  After  a  time,  the  acid  loses  its 
&nd  the  arsenic  is  converted  into  arsenic  acid,  which  may  be  obtained 
oration. 

fnrther  testing  of  the  products  is  a  very  simple  process.  1.  The 
olution  contains  arsenic  in  the  state  of  arsenions  acid,  with  some 
cid  and  the  excess  of  silver  nitrate.  By  one  or  two  filtrations 
ained  colourless  and  clear.  A  weak  solution  of  ammonia  is  then 
c  it,  and  vellow  silver  arsenite  is  at  once  precipitated  (see  p.  266). 
nitric  acid  liquid  is  evaporated  to  dryness  in  a  small  porcelain 
One  or  two  drops  of  water  are  added  to  the  residue,  with  a 

weak  ammonia  if  it  shoald  be  very  acid.     A  strong  ^tiXKotl  q\ 
iimte  18  then  added  to  it:  silver  arsenatei  oi  \mdk.-TOdQc\QX]LT^\& 
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immediately  produced.  8.  The  portions  of  tube  K  k'  with  the  meWIio 
deposits  in  tjiem  may  be  separated  by  a  file,  and  then  hermetioally  seiU, 
or,  if  necessary,  one  or  more  of  them  may  be  tasted  by  the  methodi 
described  in  a  preceding^  P^^  ("^  P-  2^)* 

With  these  results  the  evidence  of  the  presence  of  anenic  msj  hi 
oonsidered  as  conclusive.  The  poison  is  obtained  by  this  process,  notoslf 
in  the  metallic  state,  but  in  the  distinct  forms  of  its  two  well-kiiovi 
oxides — arsenions  and  arsenic  acid.  Bicinsch's  process  is  here  emplofel 
merely  as  an  adjunct  to  Marsh's  process,  in  an  improved  form  in  which  tki 
burning  of  the  ^2^  is  unnecessary.  The  arsenic  by  distillation  is  M 
converted  into  chloride,  the  chloride  into  hydride,  and  the  hydride  into  lb 
respective  oxides.  In  the  different  stajj^  of  this  operation,  all  odMr 
metals,  excepting  antimony,  are  entirely  excluded,  and  this,  under  tb 
circumstances,  may  be  easily  distinguished  from  arsenic  (see  Antimony). 
The  sine  which  has  been  used  for  one  experiment  is  not  fitted  foruMJn 
a  second. 

Schneider  was  the  first  to  suggest  a  method  of  extrscting  aism 
from  organic  matter  as  a  volatile  chloride.  For  this  purpose  he  emplojld 
sulphuric  acid  and  common  salt  It  has  the  disadvantage  of  introdnoig 
much  mineral  matter  into  the  substance  distilled — as  well  as  of  prodaeoff 
a  large  amount  of  froth,  and  thus  embarrassing  the  operation.  The  modt 
fication  of  it  above  described,  in  which  pure  hydrochloric  acid  alono  ii 
required,  will  be  found  more  convenient  in  practice.  It  is,  however,  sot 
easy  to  obtain  fuming  hydrochloric  acid  of  sufficient  purity  for  tb 
operation. 

BeinscKi  process  alone  may  be  employed  for  detecting  arsenic,  depoatei 

as  a  result  of  absorption,  in  the  liver,  kidneys,  or  other  organs.    Aboit 

Fi    22.        ^^^^  ounces  of  the  recent  org^n,  or  more  if  necessarj,  ovl 

into  very  thin  slices,  should  be  boiled  in  a  flask  in  a  mixtus 

of  one  part  of  pure  hydrochloric  acid  and  two  of  water,  until 

the  structure  of  the  organ  is  broken  up.     The  flask  msy  te 

of  the  shape  represented  in  the  annexed  engraving  (fig.  22), 

and  either  a  naked  gas-  or  spirit-flame  or  a  sand-bath  may  b 

employed.     A  small  glass  funnel  should  be  placed  in  the  neok 

of  the  flask.     This  receives  and  condenses  the  vapour,  wbiek 

falls  back  into  the  flask.     By  this  arrangement  the  boilinf 

may  be  continued  for  a  long  time,  without  material  loal? 

evaporation.     The  flask  should  not  be  more  than  half  fall, 

and  heated  gently  until  all  froth  is  expelled.     A  slip  of  te 

FUsk  employed  platinum- wire,  having  a  small  piece  of  pure  copper-foil  (V 

o"  *Vui>5iif<3»  P^"^®  attached,  should  be  immersed  in  the  liquid  when  boiliBg* 

bj    Reinach't  This  enables  the  operator  to  remove  the  copper  and  exsmiii 

proooa.  '1.  ^^  intervals,  after  immersiug  it  in  distilled  water.     If  it  ■ 

much  coated  with  a  metallic  deposit,  larger  portions  of  copper  foil  msyb 

successively  introduced  until  the  liquid  is  exhausted.     The  deposits  on  tite 

copper  may  then  be  tested  by  the  methods  described  at  page  268.    Tlni 

process  will  detect  arsenic  in  the  urine  and  saliva  eliminated  from  A* 

living  body,  and  in  all  liquid  articles  of  food. 

When  hydrochloric  acid  is  diluted  with  this  proportion  of  water,  lit* 
or  no  volatile  arsenic  torch loride  distills  over.  In  reference  to  the  reoeot 
organs,  a  larger  proportion  of  acid  is  used,  because  three-fourths  of  tb 
weight  of  the  animal  substance  really  consist  of  water. 

The  method  of  Fresenius  and  Babo  is  preferable  to  all  others  for  tb 

destruction  of  organic  matters,  and  the  obtaining  of  arsenic  from  orgtaiS 

mixtures,  the  solid  organs,  &c.      T\ie  subaVAXk^^  to  be  examined— if  ' 

m)lidf  Bnely  ahred — ^is  placed  ia  aporcelsaxi  doi^^vA  ^'ra^\«\.*fnfi^^^^iaiit^ 
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of  hjdroeliloiic  acid  of  tbe  sp.  gr.  1*12  eqnal  to,  or  rather  exceeding,  the 
wdght  of  the  dry  snbstances  present,  and  sufficient  water  to  give  the 
ttiire  nuwa  the  consistence  of  a  thin  pasfce.  The  quantity  of  hydrochloric 
add  added  should  nerer  exceed  one-third  of  the  entire  liquid  present. 
Heat  the  dish  on  a  water-bath,  adding  from  time  to  time — say  every  five 
minutes — ^two  grains  of  potassium  chlorate  for  each  fluid  ounce  of  liquid 
ia  the  dish,  with  stirring,  until  the  contents  of  the  dish  are  light  yellow 
IB  colour,  homogeneous,  and  fluid.  A  further  addition  of  hydrochloric  add 
nay  he  requisite  when  much  chlorate  is  added,  for  the  destruction  of  the 
organic  matters.  The  operation  is  completed  when  the  liquid  after  a  fresh 
iddition  of  either  chlorate  or  acid  does  not  deepen  in  colour  when  heated 
mmw  on  the  water-bath  for  a  quarter  of  an  hour.  When  this  point  is 
ittained,  add  again  a  little  chlorate,  and  then  cool  the  dish.  When  quite 
QoM,  strain  the  contents  through  linen  or  a  filter,  wash,  and  heat  the  filtrate 
OB  tiie  water-bath,  with  renewal  of  the  evaporated  water,  until  all  odour 
of  chlorine,  or  nearly  so,  has  disappeared.  The  liquid  thus  obtained, 
noBBuring  about  thrice  the  bulk  of  the  hydrochloric  acid  employed,  ia 
Innsferred  to  a  flask  and  heated  to  from  150''  to  160*  F.,  and  a  slow  stream 
of  washed  sulphuretted  hydrogen  gas  is  passed  through  it  for  twelve  hours. 
Ae  flask  is  then  cooled,  with  continual  transmission  of  the  gas.  The 
Atam  of  gas  is  now  suspended ;  and  the  flask  is  set  aside,  lightly  covered, 
IB  a  warm  place  (85*  to  90*  F.)  until  the  odour  of  sulphuretted  hydrogen  has 
loarly  disappeared.  Any  precipitate  which  forms  is  collected  on  a  filter, 
•ad  washed  with  water  containing  sulphuretted  hydrogen  till  the  washings 
ire  quite  free  from  chlorides.  The  precipitate  contains  the  arsenic,  and 
iho  any  antimony,  mercury,  lead,  or  copper,  which  may  be  present,  and 
bee  sulphur.  Dry  the  precipitate  on  the  filter  in  a  dish  on  the  water-bath; 
ind  then  add  pare  fuming  nitric  acid  (free  from  chlorine),  drop  by  drop, 
Batil  the  mass  is  completely  moistened  ;  re-dry  ;  and  moisten  the  dry 
ittidue  with  pure  warm  concentrated  sulphuric  acid.  Heat  for  two  or 
ttiree  hours,  first  on  the  water-bath,  and  then  in  the  air-bath  at  340*  F.  until 
Sie  charred  mass  is  friable.  The  mass  may,  indeed,  be  heated  till  the  fumes 
of  sulphuric  acid  begin  to  be  evolved.  Warm  the  residue  with  a  mixture 
of  eight  parte  of  water  and  one  part  of  hydrochloric  acid,  filter,  and 
teprecipitate  as  before  with  a  stream  of  sulphuretted  hydrogen  gas.  The 
precipitate  which  falls  will  contain  all  the  arsenic  in  the  form  of  sulphide. 
This  precipitate  collected,  washed,  and  dried  with  the  precautions  already 
pomted  out,  when  mixed  with  a  dry  mixture  of  potassium  cyanide  and 
Bodinm  carbonate,  and  heated  in  a  tube  through  which  a  stream  of 
tarbonic  acid  gas  is  passed,  will  yield  a  brown  glistening  sublimate  of 
tteiallic  arsenic,  which  may  be  weighed,  and  to  which  all  the  tests  for 
tnenic  may  be  applied. 

Armand  Ghiutier  has  also  recommended  an  excellent  method  of  getting 
rid  of  the  organic  matter  in  arsenical  liquids  ('  Ball  de  La  Soc.  Chim.  de 
fttfis,' Oct.  5,  1875). 

It  is  important,  in  reference  to  the  presence  of  absorbed  arsenic  in  the 
'utueg,  to  observe  that  it  may  be  found  at  an  early  period,  when  it  is  either 
i^bsent  or  only  doubtfully  present  in  other  parts.  A  man  died  within  four 
^n  after  he  had  been  attacked  with  symptoms  of  poisoning  by  arsenic. 
Arsenic  was  found  in  small  quantity  in  the  stomach,  duodenum,  and 
i^nm.  It  was  also  detected  in  the  liver  and  spleen ;  and  the  proportion 
^nd  was  greater  in  the  latter  than  in  the  former  organ.  A  man  died 
faom  the  effects  of  arsenic  in  the  most  acute  form,  soon  after  his  admission 
>nto  Guy's  Hospital.  He  had  swallowed  a  large  dose  of  the  poison  iu 
^ier.  He  was  bron^h^  to  tbe  hospital,  and  died  soon  aftetwttvd^.  ']i^^T^3 
^^Aaufvcoald  hare  elapsed  from  the  time  at  wliic\i  t\ie  powm  '^laa  \a2l«vl 
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until  bis  death.  There  were  the  usaal  appearances  in  the  stomaoh;  m 
ffrittj  portions  of  arsenic  mixed  with  masses  of  coagulated  muons,  aai 
nlse  membrane,  were  found  in  the  contents.  The  intestines  were  inflsmed 
and  portions  of  arsenic  were  discoYcred  as  low  as  the  Cflocum.  Anani 
was  found  abundantly  in  the  stomach,  and  a  comparatively  large  qasDti^ 
of  the  poison  was  detected  in  half  an  ounce  of  the  dried  liyer,  as  weU  ai 
in  the  spleen  and  kidney.  Hence  it  is  obvious  that  the  poison  msy  hi 
rapidly  absorbed  and  copiously  deposited  within  three  hours,  the  qnanti^ 
thus  found  depending  apparently  on  the  dose  taken.  In  the  cases  of  ih 
Ailee  family,  in  1854,  the  body  of  the  mother  was  exhumed  after  a  montt 
Arsenic  was  not  found  in  the  stomach  or  howeU^  but  it  was  readily  detaoiel 
in  a  small  portion  of  the  liver.  The  poison  had  probably  been  tska 
several  days  before  death.  The  fact  is  of  considerable  importance  ii 
relation  to  a  medical  opinion  of  the  presence  or  absence  of  poison  in  a  deM 
body.  It  is  clear,  from  the  above  cases,  that  an  opinion  might  be  erroDeoN 
unless  the  liver  or  spleen  had  undergone  a  chemical  examination.  Ii 
preserving  viscera  for  analysis,  a  portion  of  the  liver  should  therafan 
always  be  set  apart  for  examination.  If  the  person  has  lived  fifteen  a 
sixteen  days  after  having  taken  the  poison,  no  trace  may  be  found  in  th 
tissues  or  in  any  part  of  ^e  body.  Orfila  long  since  expressed  this  opisioi 
from  his  experiments  on  animals;  its  correctness  has  been  strikingi} 
confirmed  by  the  case  of  Br,  Alexander^  who  died  in  sixteen  days  from  a 
large  dose  of  arsenic  taken  by  mistake  in  arrowroot.  Gboghegan  found  m 
trace  of  the  poison,  either  absorbed  or  unabsorbed,  in  any  part  of  th 
body  which  he  examined.  ('  Med.  Times  and  Gaz.'  April  18,  1857,  p.  389.) 
It  is  the  more  necessary  that  the  fact  of  entire  elimination  should  bi 
remembered,  because  it  has  been  impressed  on  the  public  mind  M 
no  person  can  have  died  from  poison,  except  the  poison  be  preaenft 
in  the  body  after  death.  If  this  is  untrue  with  respect  to  aneoi^ 
it  is  necessarily  untrue  with  regard  to  poisons  less  easy  of  detectioa  it 
minute  quantities. 

In  the  case  of  the  Queen  v.  WiUiams  (South  Wales  Circuity  July,  18Q)i 
a  woman  was  charged  with  the  murder  of  her  husband  by  administerinC 
to  him  arsenic.  The  evidence  left  no  doubt  that  deceased  had  suSeni 
from  the  usual  symptoms  of  poisoning,  namely,  inflammation  of  tha 
stomach  and  bowels,  numbness  of  the  limbs,  and  other  symptoms,  fot 
some  days  before  the  deceased's  death,  owing  to  his  food  having  beas 
prepared  for  him  by  his  daughter,  the  symptoms  abated ;  but  he  ulti- 
mately died  from  exhaustion  on  the  fifteenth  day.  Herapath  examioad 
the  viscera,  and  found  no  arsenic.  Neither  in  his  reading  nor  in  W 
experience  had  he  known  arsenic  to  have  been  detected  fifteen  days  ste 
its  administration.  As  no  poison  was  discovered  in  the  bodj,  tha 
prisoner  was  acquitted  on  the  charge  of  murder,  but  found  guilty « 
the  intent.  ('  L&ncet,'  1863,  II.  p.  47.)  In  the  case  of  Soufflard^  a  Ivp 
dose  of  arsenic  had  been  taken ;  but  according  to  Legroux,  no  trace  of  tM 
poison  existed  in  the  stomach  or  in  the  ulcerated  portions  of  the  bowai& 
('Union  M6d.'  June  30, 1850).  Otto  met  with  a  case  of  death  from  sMM 
within  twenty-four  hours,  with  the  usual  symptoms  and  appearances,  btj 
no  arsenic  could  be  found  in  the  contents  of  the  stomach.  The  liver  sw 
other  organs  were  not  examined  (Horn's  '  Vierteljahrsschr.'  1865,  1, 175)- 
When  arsenic  is  discovered  mixed  with  food  in  the  stomach,  it  does  oo^ 
necessarily  follow  that  it  has  been  administered  in  that  particular  artidi 
of  food.  Should  the  person  have  partaken  of  liquid  food  such  as  milk  or 
gmeif  subsequently  to  the  swallowing  of  arsenic,  these  fluids  will  necessarilf 
acq  aire  an  arsenical  impregnation,  iroin.  t\iQ  poison  already  contained  in  di0 
Btomach,     The  patients  may  Yiave  tskeu  i>l<d  %x««ii\Q  Vbl  ^ti^  >ixqA.  ^i  food, 
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fhen  anotfier  and  an  innocent  description  of  food  might  tHns  inadvertently 
»  pronounced  to  have  been  the  vehicle.  (See  case  of  Ann  Merritt^ 
London  Med.  Oaz.' Ang.  16, 1850,  46,  291.) 

It  need  hardly  be  observed  that  the  quantity  of  arsenic  found  in  the 
lomack  or  other  organs  can  convey  no  accurate  idea  of  the  quantity 
eloally  taken  by  the  deceased,  since  more  or  less  of  the  poison  may  have 
een  removed  by  violent  vomiting  and  purging,  as  well  as  by  absorption 
■d  elimination.  A  large  quantity  found  in  the  stomach  or  bowels  indicates 
kzge  dose ;  but  the  finding  of  a  small  quantity  does  not  prove  that  the 
ote  actually  taken  was  small.  Notwithstanding  these  very  obvious  causes 
Mr  the  removal  of  a  poison  from  the  body,  there  is  a  prejudice  that  the 
h«w<fi\1  evidence  is  defective  unless  the  quantity  found  is  sufficient  to 
lase  death.  The  valae  of  chemical  evidence  does  not  always  depend  on 
ke  discovery  of  any  particular  quantity  of  poison  in  the  stomach,  but 
ke  evidence  of  its  presence  should  be  clear,  distinct,  conclusive,  and 
Vtisfactory.  At  the  same  time,  a  reasonable  objection  may  be  taken  to 
dogmatic  reliance  upon  the  alleged  discovery  in  a  dead  body  of  minute 
actional  portions  of  a  grain. 

It  has  been  supposed  that  the  quantity  of  arsenic  found  in  the  stomach 
■d  bowels  may  throw  a  light  on  the  question,  whether  the  poison  had 
■ea  taken  voluntarily  with  the  intention  of  committing  suicide,  or  whether 
kkad  been  criminally  administered  by  another.  There  is  no  doubt  that  a 
iMch  larger  dose  may  be  taken  by  a  suicide  than  could  be  secretly  ad- 
Inistered  by  a  marderer.  Suicides  have  been  known  to  take  as  mnch  as 
bo  tablespoonfuls,  or  one  thousand  grains^  of  arsenic.  In  a  case  of  snicide 
arsenic,  which  occurred  at  the  Bristol  Infirmary  in  1872,  a  larger 
tity  had  been  taken.  On  a  post-mortem  examination,  four  ounces  of 
ic  were  found  in  the  stomach,  of  which  two  and  a  half  ounces 
in  one  mass.  The  woman,  when  brought  to  the  hospital,  was  in  a 
of  complete  collapse.  Death  took  place  rapidly.  (^Pharm.  Jour.' 
27, 1872,  p.  75.)  How  much  may  remain  in  a  dead  body  must  depend 
the  amount  of  vomiting  and  purging,  and  the  length  of  time  the  person 
ves.  In  the  case  of  L*Anaelier  (^Reg.  v.  Madeline  Smithy  Ed.  High 
of  Justiciary,  June  and  July,  1857),  Dr.  Penny  stated  in  evidence 
the  quantity  of  arsenic  which  he  found  in  the  stomach  and  contents 
the  deceased  amounted  to  88  grains,  and  that  some  part  of  this  was  in 
gritty,  colourless,  crystalline  particles.  As  there  was  arsenic  in  the 
ts  of  the  intestines,  and  there  had  been  vomiting  and  purging,  it  is 
that  the  deceased  must  have  taken  a  very  large  dose  of  the  poison  ; 
^_  it  was  one  of  the  suggested  difficulties  of  this  case,  to  determine  how 
■i  deceased  could  have  taken  the  poison  in  so  large  a  quantity  unknow- 
^y.  The  quantity  found,  however,  amounted  to  no  more  than  half  a 
||fe^oonful;  and  admitting  that  one  half  of  the  dose  taken  had  been 
PcSedy  the  question  resolves  itself  into  this :  whether  a  teaspoonf  ul  of 
'^■cuiic  might  not  have  been  homicidally  administered  in  chocolate,  gruel, 
^  «ome  thick  liquid,  or  in  a  state  of  admixture  with  solid  food  (cake). 
^Uiongh  it  is  unusual  to  find  half  a  teaspoonf  ul  of  arsenic  remaining  in 
^  stomach  in  a  case  of  homicidal  administration,  it  is  impossible  to 
luiit  that  this  fsLCt  is  inconsistent  with  an  act  of  murder.  A  man  half 
l^cnucated  might  be  thus  poisoned ;  and  if  death  took  place  in  a  few  hours, 
^%n  a  larger  quantity  than  that  which  was  here  found  might  remain  in 
kib  stomach.  Christison  set  this  question  at  rest  by  the  publication  of  a 
^^  in  which  a  man  was  homicidally  destroyed  by  arsenic,  and  the 
i^sntity  found  in  the  stomach  after  death  was  from  90  to  100  grains.  The 
^%a  bad  sarvived  from  five  to  seven  hours,  and  there  had  been  frecyoieiit 
(^mitaxig  ol  a  yellowish  or  greeniab  coloured  liquid  dunng  \ib\a  ^tvq^. 
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The  arsenic  was  administered  in  whiskej-pnnch  with  BQgar»  and  U 
kept  in  SDRpension  bj  constant  stirring^.      (*  Ed.  Month.  Med.  Joam.* 
1857,  p.  481.)    In  Regina  v.  Dodds  (Lincoln  Ass.  Dec.  1860),  the  priaone 
charged  with  administering  arsenic  to  the  deceased  with  intent  to  mi 
The  q  nan  tit  J  stated  to  have  been  found  in  the  stomach  was  150  g 
There  was  no  reason  to  suppose  that  he  had  taken  the  poison  with  sa 
intention ;  but.  on  the  contrary,  there  was  strong  evidence  to  presamc 
it  had  been  administered  to  him  with  a  design  to  destroy  life.     A  w 
named  Alice  HewUt  was  tried  (Beg.  y.  Hewitt  or  Holty  Chester  Wintei 
1863),  and  convicted  of  poisoning  her  mother  with  arsenic.     Althong 
symptoms  of  irritant  poisoning  were  very  clearly  marked,  a  medical 
who  attended  her  certified  the  cause  of  death  as  g^tro-enteritis.    £ 
weeks  after  the  burial  of  the  deceased,  the  body  was  exhumed  and  exan 
It  was  proved  that  shortly  before  her  mother's  death,  the  prisouei 
purchased  a  quarter  of  a  pound  of  arsenic,  and  there  was  clear  evidence 
ministration,  a  large  dose  having  been  given  to  the  deceased  in  liquid  i 
before  her  death.    The  inspection  revealed  the  extraordinary  fact  thi 
gprains  of  solid  arsenic  were  found  in  the  stomach  alone.     It  had  beei 
tially  converted  into  sulphide  as  a  result  of  putrefactive  changes,  and  i 
observed  that  the  liver,  omentum,  and  right  side  of  the  heart  were  tl 
coated  with  yellow  arsenious  sulphide.     In  reference  to  this  coloan 
the  front  of  the  spinal  column  behind  the  stomach  has  been  seen  tioj; 
a  deep  yellow  from  arsenic  which  had  escaped  through  the  coats  o 
organ.     If  a  person  has  died  with  arsenic  in  the  body,  there  is  so 
any  limit  to  the  period  at  which  it  may  be  detected.     In  the  cases  o 
children  examined  by  Herapath,  in  1849,  the  poison  was  discovei 
the  remains  of  the  dead  bodies  after  eight  years*  interment ;  in  a? 
case  by  Glover  after  twelve  years  ('Lancet,*  July  9,  1853,  p.  4r 
in  a  remarkable  instance  which  occurred  to  Webster,  of  Boston, 
discovered  in  the  remains  of  a  body,  after  fourteen  years'  bnriaL 
been  sought  for,  and  not  found,  at  much  shorter  periods  after  dea^ 
there  was  a  very  strong  suspicion  that  the  poison  had  been  taken ; 
highly  probable  that  in  these  cases  there  was  little  or  no  arseni 
bodies  at  the  time  of  death.     With  n^spect  to  its  detection  iu  the 
and  bowels,  if  the  vomiting  and  purging  have  been  violent,  and  t 
has  survived  some  days,  none  may  be  found.      It  is  singular, 
to  notice  with  what  tenacity  the  mineral  occasionally  adheres  to  t 
membrane  in  spite  of  vomiting  and  purging.      In  the  case  of  f 
Prash'n,  who  died  in  six  days  from  a  large  dose  of  arsenic,  so' 
was  still  found  in  the  intestines  (*Ann.  d'llyg.'  1847,  p.  402) 
case  which  was  the  subject  of  a  criminal  trial  (Leicester  Aut 
Beg,   V.    Holmes)^   arsenic   was   detected  in   the  intestines,   a 
decH  asod  had  survived  the  effects  of  a  large  dose  for  seven  d 
suffered  from  the  usual  symptoms.     The  preservative  effects  c 
the  solid  organs  of  the  body  has  been  already  noticed  (p.  IOC 
suspicion  of  poisoning  with  arsenic,  ten  bodies  were  exhumed 
of  St.  Colens,   in  1809.     Charbonnier  found  that  arsenic  w 
quantity  in  two  of  the  bodies  which  had  been  well  preserve 
no  offensive  smell  of  putrefaction  about  them,  but  a  remark 
odour  like  that  of  phosphorus  (*  Ann.  d*IIyg.*  1872,  Juillot, 
was  attributed  to  the  probable  escape  of  arsenetted  hydrog 
of  decomposition.     In  several  cases  of  exhumation,  in  wh 
discovered  in  the  bodies,  no  odour  of  the  kind  has  been  per 
The  condition  of  the  arsenic  found  in  a  dead  stomach  sh 
be  noticed.     A  witness  should  be  prepari^d  to  say  whet 
powder  or  coarse  f ragmenU  \  nvYlqIVl^t  \\.  \^  T[ivxAd  with  s 
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wlieUier  it  is  in  ibe  ordinary  state  of  white  arBenic.  These  ix>intB  may  be 
anteiial  as  eFidenee  in  reference  to  proof  of  possession,  of  pnrohase,  or 
idninistration.  Arsenic  is  not  a  normal  constituent  of  the  body.  Under 
looireoinstaQoes  is  it  found  in  the  tissues  after  death,  except  in  cases  in 
wkioh  it  has  been  taken  by  or  administered  to  the  deceased. 

Potassium  Absinite,  os  Absiniti  or  Potash.  Liquob  Absevioaus. 
(Powlee's  Solution.) — Symptoms  and  Appearances. — There  is,  perhaps, 
(aHj  one  case  recorded  in  which  Fowler's  solution  has  destroyed  life.  A 
woman  took  half  an  ounce  (=  two  grains  of  white  arsenic)  in  divided  doses, 
iniog  a  period  of  five  days,  and  died  from  the  effects.  There  was  no 
nmiting  or  purging,  but  after  death  the  stomach  %nd  intestines  were 
bond  inflamed.     C  Proy.  Jour.'  June  28, 1848,  p.  347.) 

A  mixture  of  white  arsenic,  soft  soap,  and  tar- water,  is  largely  used  in 
frioultural  districts  for  killing  the  fly  in  sheep.  This  has  caused  death, 
nder  the  usual  symptoms  of  arsenical  poisoning,  in  several  instances.  In 
874,  Uie  Coombs  family,  consisting  of  eight  persons — the  father,  mother, 
ad  six  children — were  all  poisoned  by  drinking  water  from  a  bucket  which 
ad  contained  an  arsenical  sheep-dipping  composition.  The  mother 
ad  three  of  the  children  died.  The  symptoms  produced  were  unusual; 
ianrhoea  being  a  less  prominent  symptom  than  vomiting.  The  poison 
ppeared  to  exercise  a  profound  impression  upon  the  nervous  system, 
reducing  tetanic  spasms,  and  convulsions.  An  arsenical  rash  was  a 
baacteristic  of  the  severest  and  fatal  cases.  In  the  bodies  of  the  mother 
ad  one  child  the  editor  detected  arsenic.  The  bodies  of  the  other  two 
bildren  were  not  examined  for  poison. 

Amalifsis, — Fowler's  solution  is  a  solution  of  arsenite  of  potash.  It  has 
be  odour  of  tincture  of  lavender,  is  of  a  reddish  colour,  and  has  an 
Ikaline  reaction.  One  fluid  ounce  of  it  contains  foar  grains  of  arsenious 
dd.  It  g^ves  at  once  a  green  precipitate  (copper  arsenite)  with  copper 
idphate,  and  a  yellow  precipitate  with  silver  nitrate.  Acidalated  with 
ijdrochloric  acid,  and  treated  with  a  current  of  sulphuretted  hydrogen  gas, 
i  yields  a  yellow  sulphide ;  and  when  boiled  with  this  acid  and  copper,  a 
i^osit  is  obtained  which  readily  furnishes  octahedral  crystals  of  arsenious 
suL  When  boiled  with  stannous  chloride  (see  p.  264),  metallic  arsenic  is 
hjpositod  as  a  brown  precipitate. 

Arsenite  of  Soda  is  as  poisonous  as  arsenite  of  potash.  In  Dec.  1857, 
ikrte  hundred  and  forty  children  belonging  to  an  indastrial  school  near 
Uttdon  were  poisoned  by  this  compound.  It  had  been  incautiously  used 
ior  cleansing  a  steam-boiler,  and  had  thus  become  mixed  with  the  hot 
•tier  which  was  drawn  for  the  breakfasts  of  the  children.  The  dose  of 
■Noic  taken  by  each  child  was  about  one  grain.  All  recovered,  although 
Hoe  suffered  severely.  (See  '  On  Poisons,'  2nd  edit.  p.  378.)  In  the 
viaier  of  1863,  a  man  died  under  symptoms  of  acute  poisoning  by  arsenic, 
owing  to  his  having  drunk  beer  out  of  a  pot  which  had  contained  this 
pknt  cleansing  liquid. 

Fly-v?ater  is  a  name  applied  to  solutions  of  various  arsenical  compounds 
^  water.  Mixtures  of  this  kind  are  formed  by  dissolving  one  part  of  the 
iQenito  of  soda  or  potash  and  two  parts  of  sugar  in  twenty  pai'ts  of  water, 
hper  soaked  in  this  solution,  and  dried,  is  used  for  poisoning  flies ;  and  per- 
^  this  is  the  safest  form  in  which  arsenic  can  be  used  for  such  a  purpose. 
4  ease  of  poisoning  by  fly-water,  in  which  two  grains  and  a  half  of 
i>ia&ious  acid  destroyed  the  life  of  an  adult  in  thirty-six  hours,  is  reported. 
[*Med.  Gaz.'  voL  39,  p.  116.)  Fly-powder  is  a  dark-coloured  mixture  of 
Millie  arsenic  and  arsenious  acid. 

Aesbvixs  of  Coppbr,  Copper  Absenite.    Schesle^s  OEiESS.   ^ni^^ikXA^ 
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Obiik. — This  18  the  only  metallic  anenite  which  is  met  with  in  oomBOte 
and  the  arts,  and  it  constitutes,  wholly  or  in  part,  a  great  varietj  d  gwa 
pigrments,  known  as  emerald  green  (aoeto-araenite  of  copper)  employed  for 
paper-hanging^  mineral  green,  Bmnswick,  Schweinfurt,  or  Vienna  greo* 
It  is  thus  fonnd  in  the  form  of  oil-paint,  in  cakes  of  water-colonrs,  ynim, 
adhesive  envelopes,  or,  rarely,  spread  over  confectionery ;  and  lastly,  ud 
most  abundantly,  in  various  kinds  of  gpreen  decorative  papers  used  lor 
covering  the  walls  of  rooms. 

Symptoms  and  effects. — Although  copper  arsenite  is  insoluble  in  water, 
it  is  sufficiently  soluble  in  the  acid  fluids  of  the  stomach  to  be  taken  up  I7 
the  absorbents,  and  carried  as  a  poison  into  the  blood.  A  boy,  aged  thm 
vears,  swallowed  a  small  capsule  of  Scheele*s  green,  used  as  a  pigment  h 
half  an  hour  he  complained  of  violent  colic :  there  was  frequent  vomitiB^ 
with  purging,  cold  sweats,  intense  thirsty  and  retraction  of  the  panetMcl 
the  abdomen.  The  mouth  and  throat  were  stained  of  a  deep  green  cokir. 
Uydrated  ferric  oxide  was  eiven :  in  about  an  hour  the  vomiting  cetied, 
and  soon  afterwards  the  thirst  and  pain  in  the  abdomen  abated.  The  next 
morning  the  child  was  well.  In  another  case  a  child,  a  year  old,  all 
several  pieces  of  a  cake  of  copper  arsenite  used  for  colours.  There  wn 
immediate  vomiting  of  a  liquid  containing  gpreen-coloured  particles  of  tti 
arsenite,  but  there  were  no  other  urgent  symptoms.  White  of  egg,  wn 
sugared  water,  was  g^ven.  After  a  short  time  the  child  became  pale  SM 
complained  of  pain  in  the  abdomen :  the  pulse  was  frequent,  the  m 
cold,  and  there  was  great  depression.  Copious  purging  followed,  soon  sflM 
which  the  child  recovered.  (Qaltier,  vol.  1,  p.  636.)  In  jthe  cases  of  twj 
children  poisoned  by  confectionery  coloured  with  this  substance,  the  emd 
symptom  was  incessant  vomiting  of  a  light  g^reen-coloured  liquid,  i» 
sembling  bile  diluted  with  water.  (•  Med.  Times,'  April  28,  1849,  p.  50?) 
The  symptoms  were  described  as  severe,  although  the  quantity  of  poM 
swallowed  was  small.  Under  the  use  of  an  emetic  of  ipecacuanha,  m 
children   recovered.      (See  also  *  Guy's  Hosp.  Rep.'  Oct.  1850,  p.  218j 

*  Med.  Gas.'  vol.  43,  p.  304  ;  •  Edin.  Month.  Joum.'  July,  1851,  p.  1;  •" 

*  Lancet,'  March  5,  1859,  p.  237.)  In  two  cases  in  1853,  a  small  qn^ 
of  a  confectionery  ornament,  coloured  with  copper  arsenite,  P''™ 
fatal  to  two  children.  The  symptoms  and  appearances  were  those  • 
poisoning  by  arsenious  acid.  The  quantity  taken  could  not  have  betf 
above  two  or  three  g^ins.  The  children  picked  up  the  ornament  in  ttl 
street  and  shared  it  between  them.  The  poison  was  spread  over  a  hf^ 
of  sugar. 

In  a  case  which  was  the  subject  of  a  criminal  trial,  this  substance  «• 
proved  to  have  caused  the  death  of  a  gentleman  by  reason  of  its  bsviV 
been  employed  to  give  a  rich  green  colour  to  some  blanc-mangfo  served  it •; 
public  dinner : — the  person  who  employed  it  considering  that  emerild* 
mineral  green  was  nothing  more  than  an  extract  of  spinach,  a  *'^^**''f 
from  which  the  green  pigpnent  used  in  confectionery  is  made.  It  Wi 
death  under  the  usual  symptoms,  and  the  parties  were  convicted  o'jj' 
slaughter  and  sentenced  to  imprisonment  {R^'  ▼•  Franklin  and  Bamm 
Northampton  Sum.  Ass.  1848.)  . 

Among  other  uses  of  this  noxious  compound,  it  has  been  em^hjtaV 
imparting  a  bright  green  colour  to  the  shelves  of  bakers'  and  gpwengrooeii , 
shops.  An  incident  which  occurred  to  the  author  will  show  that  foodai^; 
thus  acquire  an  arsenical  impregnation.  Several  loaves  of  breadwj 
supplied  to  him,  having  upon  the  undercrust  some  green-coloured  P^S'f'^ 
which  on  analysis  turned  out  to  be  copper  arsenite,  containing  »kj» 
fifty  per  cent,  of  arsenic.  On  inquiry,  he  found  that  the  baker  W 
recentlj  painted  the  ahelvea  ol  \nA  libA^  ii\\^l  \Jbia  \iL|^oient  and  tlie  ^ 
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"es  placed  upon  tbem  had  taken  off  a  portion  of  the  arsenical  paint, 
ed.  Times  and  Oas.'  April,  1854^  p.  326.) 

Another  form  of  poisoning  hj  this  substance  which  has  attracted 
e  attention,  is  where  the  green  pigpnent  exists  in  the  state  of  vaponr 
ne  dost,  and  comes  in  contact  with  the  membrane  of  the  lungs  or  with 
skin.  A  young  man,  after  having  been  engaged  for  nine  days  in 
ting  with  an  arsenical  gpreen  pigment,  was  seized  with  irritation  and 
ivj  discharge  from  the  nose,  swelling  of  the  lips  and  nostrils,  and 
iache.  The  next  day  he  experienced  severe  colic,  and  great  muscular 
koess:  but  these  symptoms  disappeared  in  about  eight  days.  It  is 
lable  that  in  this  case,  copper  arseuite  had  been  taken  into  the  body 
ugh  the  mucous  membrane  of  the  lungs  in  the  state  of  fine  powder. 
9rding  to  Bouchardat  ('Ann.  de  Therap.'  1846,  p.  209),  the  work- 

who  handle  the  emerald-green  in  making  wall-papers  are  snbject 
erions  disorders  of  health.  They  sometimes  suffer  from  eruptions  of 
skin — one  of  the  local  effects  of  poisoning  by  arsenic  (see  '  Assoc.  Med. 
r.'  1856,  Sept.  6,  p.  757,  and  Sept.  20,  p.  810),  with  oedema  (watery 
iKng)  of  the  face,  and  boils  frequently  forming  in  the  scrotum.  There 
rritation  with  discharge  of  fluid  from  the  mucous  membrane  of  the 
K,  and  abundant  salivation.  In  the  more  advanced  stage  there  are 
;ky  pains,  frequent  vomiting,  headache,  and  prostration  of  strength, 
in.  d'Hrg.'  1847,  2,  56;  a  paper  by  Vemois,  1859,  2,  pp.  107,  319; 
w's  *  Vierteljahrsschrift,'  1859,  2,  p.  8;  and  *  Jour,  de  Chim.'  1858, 
394,  397.) 

V7all-papers  covered  with  the  loosely-adhering  aceto-arsenite  of  copper 
B  formerly,  from  their  cheapness  as  well  as  their  brightness  of  colour, 
naively  used  in  dwelling^.  This  pigment  contains  fifty-nine  per  cent,  of 
nic,  and  from  some  of  these  papers  in  the  anglazed  state,  the  noxious 
erial  may  be  easily  scraped  or  removed  by  friction.  A  square  foot  may 
Ifrom  twenty-eight  to  seventy  gp-ains  of  the  arsenical  compound,  and  in 
DS  exposing  five  or  six  hundred  square  feet,  arsenic  is  thus  liable  to  be 
ributed  in  the  state  of  a  fine  dust  or  powder  through  the  air  of  a  room. 
i  poisonous  dust  has  been  detected  on  books,  picture-frames,  fumitnre, 
projecting  cornices  in  rooms  thus  papered.  Workmen  who  hang  these 
ers  or  who  strip  them  off  the  walls,  suffer  from  symptoms  referable 
r  to  the  action  of  arsenic.  (See  Husemann,  '  Jahresber.  der  Toxicol.' 
I,  p.  525,  and  « Pharm.  Jour.'  1870,  p.  218 ;  also  *  Lancet,'  1870,  II. 
(56.)  One  of  the  anthor's  friends  who  had  his  library  papered  with 
arsenical  wall-paper,  suffered  severely  from  symptoms  of  arsenical 
oning,  which  came  on  after  he  had  been  occupied  in  dusting  his  books. 

dust  contained  a  well-marked  quantity  of  arsenic.  Boussin  has 
ed  the  means  by  which  this  insolnble  poison  finds  its  way  through 
skin,  and  the  circumstances  under  which  it  may  be  absorbed  by  the 
token  skin.  In  two  cases  which  proved  fatal  in  1865,  the  workmen 
ared  chiefly  from  vomiting  and  colicky  pains.  The  skin  was  tinged 
,  gpreen  colour,  and  arsenic  was  detected  in  the  soft  organs.     He  found 

all  poisons  were  liable  to  be  absorbed  by  the  unbroken  skin,  when  as 
snlt  of  evaporation  a  solid  film  was  left  on  the  surface.  Alcohol  and 
rr  solvents  of  fat  when  used  as  solvents  for  the  poisonous  solid  would 
rnr  its  absorption  into  the  body.  (*Ann.  d*Hyg.'  1867,  II.  pp.  179, 
.)  Kirchgasser  has  published  an  elaborate  paper  on  this  chronic  form 
wisoning,  which  he  calls  '  Arsenicism.'  He  has  collected  twenty-one 
•  of  poisoning,  as  the  result  of  persons  inhabiting  rooms  the  wslls  of 
ch  were  covered  with  this  green  arsenical  pigment.  Some  of  these 
red  fatal  The  poison  appears  to  have  entered  the  body  in  the  form 
i  fine  powder  or  dust    Ansemc  was  in  many  oaaea  deteotodLmVki^xffvoA 
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of  the  paHents.  (Horn^s  '  Yierteljabnschr.'  1868, 2, 96 ;  also '  Aiul  d'Hyg.* 
1869,  1,  480.)  Delpech  bas  published  some  facts  which  show  that  BiQukr 
symptoms  of  poisoning  have  arisen  from  a  person  occapying  a  room  fiUod 
with  stnffed  birds  and  animals,  in  the  preeerration  of  which  an  arsoiiodl 
compound  bad  been  used.  Arsenic  was  found  in  the  dost  of  the  xoom  wak 
on  the  furniture.     (*  Ann.  d'Hyg.'  1870,  1,  314.) 

The  iymptomM  produced  are  of  a  uniform  character,  showing  iMr 
origin  from  a  common  cause.  They  are  as  follows : — dryness  and  irriistiflD 
of  the  throat,  dry  cough,  irritation  of  tbe  mucous  membrane  of  te 
eyes  and  nostrils,  languor,  headaclie,  loss  of  appetite,  nausea,  cc^id^ 
pains,  numbness,  cramp,  irritability  of  the  bowels,  attended  witb  muooa 
discbarges,  great  prostration  of  strength,  sleeplessness,  a  feverish  eon- 
dition,  and  wasting  of  the  body.  These  symptoms  may  not  all  prewl 
themselves  in  any  one  case.  No  suspicion  of  the  cause  may  have  ben 
entertained  until  all  ordinary  treatment  had  failed  to  impart  relief,  and  la 
analysis  of  the  paper  has  been  made.  The  connection  of  the  symptoai 
witb  this  cause  appears  to  have  been  in  some  instances  clearly  establishai 
by  the  fact  that  after  tbe  removal  of  the  paper,  especially  from  bedroomi^ 
the  symptoms  have  disappeared.  ('  Med.  Times  and  Qas.'  1871, 1,  p.  674.} 
It  is,  however,  proper  to  observe  that,  as  in  reference  to  the  manufactmt 
of  white  lead,  comparatively  few  of  those  who  are  exposed  suffer  fraa 
symptoms  of  poisoning. 

Various  deaths  from  tbe  use  of  these  arsenical  papers  are  recorded; 
and  it  is  probable  that  to  the  practice  of  covering  the  walls  of  sifttisy 
and  bedrooms  with  arsenic,  many  insidious  cases  of  illness  and  chronie 
disease  may  be  referred.  The  arsenical  compound  has  also  been  much  isad 
for  colouring  artificial  flowers,  wreaths,  and  tarlatan  dresses.  DressmakflB 
occasionally  suffer  seriously  from  this  form  of  poisoning.  Two  wonea 
were  employed  to  make  some  green  tarlatan  into  ball-dresses.  Thif 
noticed  an  unpleasant  smell  and  taste,  and  their  eyes  were  affected  dniisff 
the  performance  of  the  work.  The  symptoms  from  which  theysuffend 
were  swelling  of  the  eyelids,  congestion  of  the  conjnnctivse,  and  copkni 
secretion  of  tears.  The  one  most  affected  experienced  on  the  second  dsf 
salivation,  with  an  unpleasant  taste  in  tbe  mouth,  cramps  in.  the  limH 
great  thirst,  restlessness,  and  difficulty  of  breathing.  These  symptoai 
lasted  in  one  patient  eight  and  in  the  other  fourteen  days.  Biedel,  wit 
describes  these  cases,  suffered  severely  from  a  similar  train  of  symptooi 
for  several  days,  as  a  result  of  handling  the  poisoned  dresses  for  tlM 
purpose  of  analysis.  He  found  that  the  stuff  oontained  thirteen  psrceii 
of  its  weight  of  arsenic.  (Husemann,  *Jahresber.  der  Toxicol.*  1871,  pi 
525  ;  1872,  p.  480.)  To  this  list  may  be  added  the  case  of  a  lad j  (Jsl^i 
1872)  who  suffered  severely  from  symptoms  of  arsenical  poisoning,  kf 
reason  of  her  having  worn,  on  one  occasion  only,  a  dress  of  this  deserip 
tion.  Paper  used  for  adhesive  envelopes,  for  wrapping  oonfectiosM 
children's  food,  isinglass,  chocolate,  ^.,  is  also  occasionally  coloured  win 
arsenical  pigments. 

Analysis. — For  the  chemical  characters  of  Scheelb's  Okkss,  see  pifli 
266.  The  pigment  called  Emerald  Qbesh  is  a  mixture  of  00990 
acetate  and  arsenite.  The  colour  is  most  intense  even  by  candle*hig^ 
The  presence  of  arsenic  in  this  compound  may  be  easily  detected  hj  thi 
tests  for  arsenic  (pp.  263-269) ;  but  the  following  is  a  simple  methoi 
which  admits  of  speedy  application.  A  slip  of  the  suspected  paper  shosU 
be  soaked  in  a  moderately-strong  solution  of  ammonia.  The  ookor  w 
removed,  and  a  blue  amide  of  copper  is  formed  and  dissolved  in  a  iiV 
jainates.  This  result  establishes  only  the  presence  of  a  compooad  it 
copper  solnble  in  •.mmr^i^.     U  ^ijo^ft  vcainomak^^dcMa  not  beoome  Uos  ih>n 
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is  no  copper  present :  if  it  does  become  bine,  a  crystal  of  silver  nitrate 

mnst  be  placed  in  a  white  sancer  and  a  small  portion  of  tbe  blue  Hqnid 

ponred  orer  it.     The  presence  of  arsenic  is  revealed  by  the  production  of 

yellow  silver  arsenite  over  the  surface  of  the  crystal  (page  266).    Another 

method  consists  in  adding  a  fragment  of  the  paper  to  boiling  stannous 

chloride,  acidulated  with  fuming  hydrochloric  acid.     Metallic  arsenic  is 

precipitated  of  a  brown  colour.     A  small  portion  of  the  paper  dissolved  in 

ojdrochloric  acid  added  to  the  apparatus  represented  in  fig.  21,  page  273, 

^l  set  free  arsenic  in  the  form  of  arsenetted  hydrogen. 

Arsenic  Aon>.  Alkaline  Arsenates. — Arsenic  acid  is  an  artificial 
product  much  used  in  tbe  arts  and  manufactures.  Orfila  states  that  it  is  a 
more  powerful  poison  than  arsenious  acid,  but  he  does  not  adduce  any 
iDstsnce  in  support  of  this  opinion.  Manm6,  on  the  contrary,  states  that 
It  is  less  poisonous  than  arsenious  acid.  No  case  of  poisoning  by  it  in  the 
koman  subject  is  reported.  Glover  ascertained  that  four  grains  of  the 
icid,  dissolved  in  two  drachms  of  water,  and  introduced  into  the  stomach 
of  a  rabbit,  killed  the  animal  in  four  hours  with  the  symptoms  of  irritant 
poisoning,  and  an  affection  of  the  nervous  system.  (*  Ed.  Med.  and  Surg. 
Jonr.'  vol.  58,  p.  121.) 

Arsenic  acid  is  largely  employed  in  the  manufacture  of  magenta, 
roeaniline,  and  other  colours  from  aniline.  There  is  reason  to  believe  that 
the  colour  is  often  sent  into  the  market  contaminated  with  arsenic. 
Sieckher  has  found  from  one  to  seven  per  cent,  of  arsenic  acid  in  the  red 
ooloars  supplied  by  good  manufacturers,  and  frequently  arsenious  acid  was 
•lio  present,  ('^d.  Times  and  Gkz.*  1870,  1,  617.)  As  these  red 
compounds  are  used  for  giving  a  beautiful  red  colour  to  liqueurs,  syrups, 
»«»pberry  vinegar,  and  sugar  sweetmeats,  there  is  a  possibility  that 
ttceidents  may  occur  from  their  use.  They  are  rich  in  tint  and  of  great 
cWpness.  (*  Med.  Times  and  Gaz.'  1870,  1,  pp.  46,  84.)  The  injurious 
effects  of  several  of  these  coal-tar  pigments  when  used  for  dyeing  socks 
ted  gloves  have  been  ascribed  to  the  arsenic  contaminating  the  dyes. 

Analysis, — Arsenic  acid  is  a  white  noncrystalline  deliquescent  solid. 
1-  It  is  not  entirely  volatilized  when  heated  on  platinum-foil  in  the  fiame 
of  a  lamp.  2.  It  is  very  soluble  in  water,  forming  a  highly  acid  solution. 
^  It  is  precipitated  of  a  brick-red  colour  by  silver  nitrate  or  ammonio- 
^trate.  In  these  characters  it  difPers  from  arsenious  acid.  4.  It  yields 
Y^ily  an  arsenical  sublimate  when  heated  with  charcoal.  5.  It  yields 
deposits  by  Reinsch's  process  (page  267),  but  less  readily  than  arsenious  acid. 
The  arsenates  of  potash  and  soda  must  be  regarded  as  active  poisons, 
tlihough  there  are  but  few  instances  on  record  in  which  life  has  been 
destroyed  bj  them.  The  tests  are  the  same  as  for  arsenic  acid.  Arsenic 
^  and  the  arsenates  yield  a  brown  deposit  of  metallic  arsenic  when  added 
^  a  boiling  solution  of  stannous  chloride  (see  page  264).  A  coarse  sort  of 
blotting-paper,  soaked  in  a  solution  of  arsenate  of  potash,  is  extensively 
•^Id  for  killing  flies  under  the  name  of  *  Papier  Moure,*  It  has  been 
f^neously  represented  that  the  substance  with  which  it  is  impregnated, 
^  iM)t  poisonous  to  human  beings.  ('Lancet,'  Feb.  11,  1860;  also  'Ann. 
d'Byg.'  I860,  1,  292.) 

Sulphides,  ob  Sdlphuebts  or  Arsinic.  Orpiment. — Orpiment,  or  yellow 
J^nic,  owes  its  poisonous  properties  to  the  presence  of  a  variable  propor- 
*Hm  of  arsenious  acid,  sometimes  amounting  to  as  much  as  thirty  per 
^^«nt.  of  its  weight.  The  editor  met  with  a  fatal  case  in  1865.  Orpi. 
^ent  is  nrach  employed  in  the  arts,  in  painting,  dyeing,  paper-staining, 
^d  even  in  the  colonring  of  toys  and  sweetmeats  for  children,  but  is 
^ot  often  used  as  a  .poison.  In  December,  1859,  six  persons  suffered 
«liom  the  vsoal  symptoms  of  poisoning  by  arsenic,  owing  to  their 
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oaten  Bath  buns.     It  was  found  that  a  confectioner  at  Clifton  bad  and, 
as  he  supposed^  chrome  yellow  (lead  cbromate),  to  give  the  bans  a  rick 
yellow  colour,  and  make  them  saleable ;    but  the  druggist  to  whom  be 
applied  had  ignorantlj  supplied  him  with  orpiment.     This  wholesale  syftem 
of  poisoning  is  one  of  the  attendant  evils  of  adulterating  articles  of  food. 
The  Bradford  lozenge  eases  (Nov.  1858)  furnish  a  remarkable  instance  of 
the  impunity  attendant  apon  acts  of  this  kind.     A  confectioner,  intending 
to  adulterate  lozenges  with  plaster  of  Paris,  mixed  with  them  a  qnantiftf 
of  white  arsenic  which  had  been  supplied  to  him  through  mistake  for  Ami 
plaster.     More  than  200  persons  partook  of  these  poisoned  lozenges,  and 
suffered  the  usaal  effects.     Seventeen  persons  died:   twelve  from  acute 
poisoning,  and  five  from  the  secondary  effects.    A  trial  took  place,  hot 
the  law  could  not  fix  the  responsibility  for  the  act  upon  any  penoa. 
Orpiment  mixed  with  lime  is  extensively  used  in  the  process  of  felmonger* 
ing,  for  the  purpose  of  removing  the  wool  of  the  sheep  from  the  hida 
Tbe  editor  has   seen   severe   injuries  result  from  the  mixture  coming 
accidentally  into  contact  with  the  skin  of  those  engaged  in  the  trade. 

Symptoms  and  Appearances. — Orpiment  produces  symptoms  and  appes^ 
ances  similar  to  those  caused  by  arsenious  acid ;  but  the  dose  required  to 
destroy  life  varies  according  to  the  proportion  of  arsenious  acid  with  whick 
it  happens  to  be  mixed.     This  is  not  a  common  form  of  poisoning;  tbe 
yellow  colour  of  the  poison  would  lead  to  suspicion :  but  by  reason  of 
this  colour,  orpiment  may  be  given  or  taken  by  mistake  for  mustard  or 
turmeric.     In  one  case,  two  persons  partook  of  some  porridge,  in  whid 
orpiment   had   been  put   by  mistake  for  turmeric.     They  suffered  from 
continual  vomiting,  burning  pain  in  the  stomach,  and  collapse.     One,  ta 
old  man,  died  in  twenty-two  hours;    the  other,  a  boy,  recovered.    Oi 
inspection,  there  was  violent  inflammation  of  the  gullet  and  stomach,  tbe 
mucous  coat  of  the  latter  being  softened  and  thickened.     There  was  a 
sphacelated  spot,  one  inch  in  diameter,  in  the  gnllet ;  and  another  in  tlie 
stomach,  three  inches  in  extent.    (Wharton  and  Stille,  'Med.  Jar.' p. 4<34.) 
According  to  Chevera  (*  Med.  Jur.  for  India,'  p.  74),  orpiment  is  mnch 
used  in  India  both  as  a  medicine  and  as  a  poison.     He  refers  to  eight 
instances  in  which  this  poison  was  found,  either  in  food,  or  in  the  stomacbi 
of  persons  who  had  died  under  symptoms  of  irritant  poisoning.     Orpiment 
and  realgar  (another  sulphide  of  arsenic)  are  sold  openly  in  India,  and 
are  used  as  depilatories.     Orpiment  has  been  known  to  cause  death  hf 
external  application  as  a  depilatory  (see  '  Ann.  d'Hyg.'  1834,  459). 

Analysis. — The  powdered  sulphide  yields  a  solntion  of  arsenious  acidoi 
boiling  it  in  water  acidulated  with  hydrochloric  acid.  It  readily  gives  tfai 
well-known  sublimates  of  metallic  arsenic,  both  with  soda-flax  and  potasnaa 
ferrocyanide  (see  p.  264).  Organic  mixtures. — The  sulphide  being  !■• 
soluble  in  water,  it  is  in  general  easily  separated  mechanically,  by  allowiaf 
the  matters  mixed  with  it  to  become  dry  upon  bibulous  paper.  If  it  cannot 
be  separated  mechanically,  the  organic  matter  suspected  to  contain  it : 
should  be  dried  and  evaporated  to  dryness  with  strong  nitric  add,  ontOft  : 
is  destroyed.  Any  arsenic  will  then  be  found  under  the  form  of  anevi 
acid,  soluble  in  water  (see  p.  283). 

In  Beg.  v.  Sturt  (Lewes  Lent  Ass.  1863),  a  novel  question  arose  i^ 
specting  this  compound.  There  was  some  reason  to  believe  that  tki 
deceased  woman  had  died  from  the  effects  of  arsenic  administered  in  oot* 
fectionery.  White  arsenic  was  found  in  the  stomach,  and  a  question  wii 
put  by  the  judge,  as  well  as  by  the  counsel  for  the  prisoner,  whether  the 
confectioner  might  not  have  used  yellow  arsenic  by  mistake  in  order  to gii* 
a  colour,  and  this  yellow  arsenic  have  been  converted  in  the  deceased** 
body  in  twenty-four  boura  into  ^VaVA.   Wi  ^<e^  ^AxdL^  be  remarked  that 
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ihe  yellow  coloar  is  an  essential  character  of  orpiment.  White  maj  be 
coDTerted  into  yellow  arsenic  in  the  dead  body,  bat  yellow  cannot  be  spon- 
iueoasly  changed  into  white  arsenic. 

Chlohtob  of  Arsenic — ^This  is  an  official  solution  of  arsenic  in  dilated 
k^drochloric  acid.  It  contains  four  gp-ains  of  arsenions  acid  in  one  fluid 
lance,  which  is  equal  to  half  a  grain  to  a  fluid  drachm.  It  is  a  highly 
poisonous  preparation,  and  by  a  case  in  Guy's  Hospital  in  May,  1857,  this 
Aitement  is  confirmed.  A  woman  took  three  doses  in  a  period  of  twenty- 
iDor  hours.  The  quantity  of  arsenic  thus  taken  was  not  more  than  the 
ies/A  paH  of  a  grain,  and  yet  the  symptoms  which  followed  were  of  a 
vrere  kind,  resembling  those  of  chronic  poisoning.  T hese  were  constriction 
i  the  throat,  pain  and  irritation  of  the  stomach  and  bowels,  tingling  and 
nmbness  of  the  hands  and  feet,  loss  of  muscular  power,  and  a  feeling  of 
sireme  depression.  The  medicine  (a  poison)  was  withdrawn,  and  the 
Atient  slowly  recovered.  It  seems  that  she  had  not  taken  arsenic 
leTiously,  and  there  was  no  evidence  of  the  existence  of  a  peculiar 
■aceptibility  to  the  effects  of  arsenic.  The  quantity  taken  was  very 
msll  to  produce  such  alarming  effects.  The  usual  medicinal  dose  of  this 
dation  is  from  three  to  ten  minims. 

Analysis, — This  compound  is  obtained  in  the  separation  of  arsenic  from 
Kganic  solids  by  distillation  (see  page  270).  It  may  be  tested  by  the  pro- 
Maes  of  Marsh  and  of  Beinsch,  as  there  described.  When  boiled  with 
rtionons  chloride,  it  is  decomposed,  and  metallic  arsenic  of  a  brown-black 
idbor  is  deposited, 

Absenetted  OS  Abseniubetted  Htdbogek. — This  is  a  gaseous  poison 
tf  arsenic,  producing,  when  respired  in  small  quantity,  very  serious  effects 
Oou  the  system.  It  has  already  occasioned  death  in  several  instances. 
[See  'On  Poisons;'  'Chem.  News,'  Dec.  26,  1863,  p.  307;  'Jahresber. 
fer  Toxicol.'  1871,  p.  622.) 
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I80NING   BT  MEBCITBT— COBBOSIVE  SUBLIMATE — SYMPTOMS — CHBONIC  POISONING 

FATAL  DOSE — APPEABANCES  AFTEB  DEATH — PEBIOD  AT  WHICH  DEATH  TAKES 

PLACE — CHEMICAL  ANALYSIS — PBOCESS   FOB   MEBCUBY  IN  OEGANIC  LIQUIDS — 
WHITE   AND  BED   PBBGIPITATES — OTHEB   MEBCUBIAL   COMPOUNDS. 

KTALLic  Mercury  is  not  usually  r^arded  as  a  poison.     A  large  quantity 

it  in  the  fluid  state  may  often  be  swallowed  without  affecting  health,  or 

ithont  causing  more  uneasiness  than  that  which  may  arise  from  its  great 

Bight.   It  may,  however,  when  swallowed,  produce  salivation  and  the  other 

tnstitutional  effects  of  mercury.     It  rapidly  passes  through  the  bowels. 

the  mercury  is  breathed  or  swallowed  in  a  state  of  vapour,  or  if  applied 

the  skin  or  mucous  membranes  in  a  state  of  minute  mechanical  diviRion, 

which  state  it  appears  to  be  easily  susceptible  of  oxidation,  it  is  liable  to 

» absorbed,  and  to  produce  a  poisonous  action  on  the  body.     The  effects 

«  principally  manifested  by  salivation,  by  trembling  and  involuntary 

otions  of  the  limbs,  loss  of  appetite,  and  emaciation.     These  symptoms 

«  occasionally  seen  in  workmen  engaged  in  trades  in  which  they  are 

:posed  to  the  inhalation  of  mercurial  vapours.     Cases  of  mercurial  poison- 

^  are  not  so  frequent  as  those  of  poisoning  by  arsenic.     In  England 

id  Wales,  in  the  year  1880,  seven  deaths  from  mercurial  poison  were 

corded. 

Bluepm  and  mercurial  ointment  are  preparations  in  wh\Q\i  m^T^^jct^  vi^ 
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finely  divided,  and  probably,  as  in  the  mixtare  of  mercnrj  and  cbalk,  mon 
or  lesfl  ozidiEed.  A  woman  is  reported  to  bare  died  from  taking  ezoem 
doses  of  blae  pill  (*  Med.  Times  and  Ghut.'  1863,  1,  p.  446).  Bine  or 
mercarial  ointment,  which  contains  nearly  half  its  weight  of  merciny,  kM 
attracted  attention  by  reason  of  its  poisonons  effects  on  cattle,  h  k 
employed  for  the  purpose  of  dressing  sheep,  in  place  of  arsenic,  and  twesfcf- 
five  tons  of  this  ointment  were  sold  in  one  year  by  a  dmggist  io  Boitoi, 
chiefly  to  farmers.  Sheep  poisoned  with  mercury  ointment  have  ben 
sent  for  sale  to  the  dead-moat  markets  in  London.  This  is  an  n* 
suBpected  source  of  noxious  food  to  human  beings. 

Mercury  with  chalk  is  commonly  regarded  as  an  innocent  mediciBiI 
compound  of  the  metal ;  but  if  long  kept  and  exposed  to  light  a  poiiiaii  of 
the  mercury  passes  to  the  highest  state  of  oxidation,  and  thus  prodooeia 
poisonons  effect  upon  the  system.  This  may  account  for  the  temi 
symptoms  which  have  sometimes  resulted  from  this  preparation  in  ■#- 
dicinal  doses.  Duncan  and  Seely  state  that  in  one  specimen  which  ihosH 
have  contained  37*5  parts  of  metallic  mercury,  4*05  parts  bad  bew> 
converted  into  black  mercurous  oxide,  and  22*25  parts  into  red  meresm 
oi^ide. 

Corrosive  Sublimate. — This  substance  has  received  a  rariety  of  ckeiiii- 
cal  names.  It  has  been  at  various  times  called  Oxymuriate^  ChUrrHaf 
BichloTxdey  Mercuric  Chloride^  and  Perchloride  of  Mercury,  To  prenrvil 
any  confusion  from  scientific  chemical  nomenclature,  the  old  and  popikr 
name  of  Corronve  Sublimate,  expressing  the  principal  properties  df  tki 
substance,  is  here  retained.  It  is  commonly  seen  under  the  form  of  benj 
crystalline  masses,  or  of  a  white  crystalline  powder.  Its  fa#te  is  powerfnfif 
austere  and  metallic,  so  that  no  poisonous  quantity  of  it  could  be  euBf 
swallowed  without  a  person  becoming  immediately  aware  of  it.  It  is  v 
soluble  in  water,  hot  or  cold,  and  speedily  sinks  in  it,  in  which  propeftM 
it  differs  strikincrly  from  arsenic.  One  hundred  grains  of  a  cold  sstnnlrf, 
solution  hold  dissolved  about  seven  grains  of  corrosive  sublimate;  ui\ 
one  hundred  parts  of  boiling  water  (212^  F.)  will  dissolve  sixty  psiii  dl 
the  poison.     It  is  also  readily  dissolved  by  alcohol  and  ether.  I 

Symptoms, — The  symptoms  produced  by  corrosive  sublimate  genen]|f 
come  on  immediately,  or  within  a  few  minutes  after  the  poison  bss  hm] 
swallowed.     In  the  first  place  there  is  perceived  a  strong  metallic  iaili| 
in  the  month,  often  described  as  a  coppery  taste;  and  there  is,  during tkl; 
act  of  swallowing,  a  sense  of  constriction  almost  amounting  to  suffocttifl^i 
with  burning  heat  in  the  throat,  extending  downwards  to  the  8toinaek|^ 
In  a  few  minutes  violent  pain  is  felt  in  the  abdomen,  especially  in  flli 
region   of  the  stomach,  which  is  increased   by  pressure.      Pto'n  in  ik\ 
abdomen   has   been   sometimes   wholly   absent.      There    is   nauses^  vtt] 
frequent  vomiting  of  long  stringy  masses  of  white  mucus,  mixed  «it' 
blood;   and   this   is  followed   by  profuse  purging.      The  countensnoe ■ ' 
sometimes  swollen  and  flushed,  in  other  cases  it  has  been  pale  and  anxio* 
The  pulse  is  small,  frequent,  and  irregular,  and  is  scarcely  perceptiUi 
when   the   symptoms  become  aggravated.       The  tongue   is    white  td 
shrivelled — the  skin  cold  and  clammy,  the  respiration  difficult;  aoddciA 
is  commonly  preceded  by  fainting,  convulsions,  or  general  insensilnli^ 
The  external  parts  of  the  mouth,  when  examined,  are  swollen,  and  soa^ 
times  present  an  appearance  as  if  the  cavity  had  been  washed  witkt 
solution  of  silver  nitrate :    the  lips  are  often  swollen.      Suppression  d 
the   urine   has  also   been   frequently  noticed  among  the   symptoms.  B 
existed  in    a   well-marked    case    of    poisoning    by  this  substance:  A* 
patient  lived  four  days,  but  did  not  pass  any  urine  during  the  whok  d 
this  time.     ('  Qny's  Hosp.  Bai^.'  \^^  '^.  ^.S    I^^Ub  symptom  was  ob* 
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ier?ed  in  %  can  reported  by  Wegeler  (Casper's  '  Wochenscbriffc/  Jan.  1846, 
pL  30),' in  which  %  yonih,  »t.  17,  swallowed  three  drachms  of  this  poison, 
lid  died  on  the  sixth  day.  Daring  the  last  three  days,  no  urine  was 
wreied.  The  case  was  otherwise  remarkable  from  the  fact,  that  no  pain 
VIS  experienced  on  pressure  of  the  abdomen,  and  that  the  pnlse  underwent 
10  change  until  shortly  before  death.  In  another  case,  in  which  twenty 
inins  of  corrosive  sublimate  in  solution  were  swallowed,  suppression  of 
trine  and  salivation  came  on  on  the  third  day,  and  the  patient  died  on 
he  ninth  day.  ('Lancet,'  Dec.  13  and  27,  1845,  pp.  650,  698.)  In 
nother  case  the  quantity  of  urine  secreted  was  small,  and  it  produced  a 
edding  pain  when  voided.  ('  Prov.  Med.  Jour.'  Nov.  18,  1843,  p.  126.) 
n  this  instance  there  was  no  purging. 

The  external  application  of  corrosive  sublimate  to  tumours  or  ulcers 
lay  destroy  life  with  all  the  usual  svmptoms  of  acute  mercurial  poisoning. 
\i  the  Winchester  Lent  Assises,  1859  (Reg,  v.  Crook) ^  a  quack  was  con- 
leted  of  manslaughter  by  applying  corrosive  sublimate  in  powder  to  a 
auoerous  tumour  in  the  face  of  deceased.  The  man  suffered  from  the 
liiial  symptoms.  After  death  the  bowels  were  found  extensively  inflamed 
ad  ulcerated.  Corrosive  sublimate  was  detected  in  the  diseased  part.  A 
jaA,  set.  9,  died  from  the  effects  of  this  poison,  locally  applied  to  the  scalp 
or  the  treatment  of  ringworm.  The  liquid  applied  was  alcohol  containing 
ighty  grains  of  corrosive  sublimate  to  the  ounce.  She  suffered  from  mer- 
mial  poisoning  in  a  severe  form,  and  died  on  the  fifth  day  after  the  appli- 
■Ikni.  (See  «  Pharm.  Jour.'  Sept.  9,  1871,  p.  216;  'Lancet,'  1871,  II. 
173 ;  and  '  Med.  Times  and  Oaz.'  1871,  II.  353.)  No  idiosyncrasy  is 
■quired  to  account  for  death  under  such  circumstances.  In  the  first  edition 
i  the  author's  work  on  Poisoms  (1848),  p.  394,  fatal  cases  are  related  of 

C'loning  by  corrosive  sublimate  through  the  unbroken  skin.  Two  brothers 
8  lost  their  lives,  the  one  dying  on  the  fifth  and  the  other  on  the  eleventh 
by.  Some  persons  exhibit  a  peculiar  idiosyncrasy  towards  mercurial  pre- 
ferations.  In  1881,  the  editor  was  consulted  respecting  a  lady  whose  life 
ris  brought  into  jeopardy  by  the  administration  of  one  dose  of  l-32nd  of 
grain  of  corrosive  sublimate.  There  were  the  symptoms  of  severe  irritant 
)isoning,  and  collapse,  followed  by  salivation.  It  was  clearly  demonstrated 
f  two  independent  analyses  that  the  single  dose  of  medicine  contained  only 
10  l-32nd  of  a  grain  of  the  poison. 

This  poison  differs  from  arsenic ;  1,  in  having  a  well-marked  taste ;  2, 
I  producing  violent  symptoms  in  a  few  minutes  ;  and  3,  in  the  fact  that 
10  evacuations  are  more  frequently  mixed  with  blood.  The  symptoms 
loduced  by  corrosive  sublimate,  in  the  first  instance,  resemble  those  of 
idera ;  if  the  individual  should  survive  several  days,  they  are  more  like 
Msae  of  dysentery — ^violent  straining,  and  mucous  discharges  mixed  with 
bod,  being  very  frequently  observed. 

Slow  or  chronic  poisoning, — The  symptoms  are  much  modified  when  the 
oison  is  taken  in  small  doses  at  intervals  for  some  days  or  weeks.  There 
cv  colicky  pains,  with  nausea,  vomiting,  general  uneasiness,  and  depression* 
he  salivary  glands  become  inflamed  and  painful ;  the  tongue  and  gums 
t0  red  and  swollen,  sometimes  ulcerated,  and  there  is  fcetor  of  the  breath, 
k.  deep  blue  line,  somewhat  like  that  observed  in  poisoning  by  lead,  is  some- 
aaes  found  around  the  edges  of  the  gums.  The  patient  experiences  difficulty 
I  swallowing  and  breathing.  The  constitntional  effects  are  indicated  by 
loseness  of  the  bowels,  difficulty  of  breathing,  spitting  of  blood,  cough, 
0neral  trembling  or  convulsive  movements  of  the  limbs  and  palsy,  with 
bw  fever  and  emaciation,  under  which  the  patient  sinks.  One  of  the  most 
larked  effects  of  slow  or  chronic  poisoning  by  mercurial  preparationa  ia 
wUmMtiamf  or  ptjralisiD^  iadiimted  by  aa  inereosed  flow  oi  saivra.    TVua  \a\s«| 
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no  means  a  necessary  symptom  in  cases  of  acute  poisonisg  hj  oorroan 
sublimate,  but  it  not  nnfreqnently  shows  itself  about  the  second  or  third  dij. 
In  some  instances  the  patient  dies  too  rapidly  for  this  effect  to  follow ;  Inl 
CTen  when  he  survives  some  days,  salivation  is  not  always  obserred.  Ii 
placing  reliance  upon  this  symptom,  it  must  be  remembered  that  salifiiki 
may  arise  from  a  variety  of  causes  irrespective  of  the  use  of  mercury.    Ai- 
other  Insult  is  the  peculiar  mercurial  erethism,  as  it  is  termed,  or  affeolioa 
of  the  nervous  system.     There  is  great  mental  excitability  of  the  patient  ts 
external  impressions.     An  unusual  word  disturbs  him  ;  and  the  question  ol 
the  physician  may  cause  him  to  grow  pale,  stammer,  and  become  profonndllf 
agitated.     He  is  anxious  without  reason,  sleepless,  and  disturbed  by  dresisa 
This  condition  after  a  variable  period  passes  into  the  stage  of  merciniil 
tremor,  or  *  trembles '  as  it  is  vulgarly  termed.     The  tremor  begins  h 
the  tongue,  face,  and  arms,  as  a  slight  quivering,  especially  noticeable  wImu 
the  patient  speaks ;  and  it  increases  till  convulsive  twitchingsare  prodnos^ 
extending  over  the  whole  body,  and  sometimes  rendering  locomotion  !■• 
possible.     The  tremor  disappears  during  sleep ;  and  is  increased  bv  te 
slightest  attempt  at  voluntary  effort,  or  by  mental  emotion  of  any  kind.   H 
the  patient  be  requested  to  hold  out  his  hand  or  to  protrude  the  toiigi% 
these  acts  are  done  in  a  jerky  manner ;  and  attempts  to  walk  result  in  te 
most  gpx)te8que  contortions.     As  mercury  may  be  easily  detected  in  te 
saliva  by  a  process  described  below,  the  discovery  of  the  metal  in  this  flnl 
will  show  the  real  cause  of  the  salivation  (see  page  294). 

Appearances  after  death, — These,  as  in  the  case  of  arsenic,  are  cbirff 
confined  to  the  stomach  and  bowels.     Corrosive  sublimate,  however,  sffeell 
also  both  the  mouth  and  throat ;  the  mucous  membrane  is  softened,  of  awbili 
or  blaeish  grey  colour,  and  sometimes  inflamed ;  that  which  lines  the  gvUll 
is  similarly  affected,  and  partly  corroded  and  softened.     The  mucous  moa*  j 
brane  of  the  stomach  is  more  or  less  inflamed,  sometimes  in  patches;  ssl  j 
there  are  masses  of  black  extravasated  blood  found  beneath  it.     OcctM- 
ally  it  has  a  slate-grey  colour,  and  the  mucous  coat  beneath  may  be  foai 
reddened.     A  case  occurred  in  Gny*s  Hospital,  in  which  the  mucous  moi* 
brane  was  simply  inflamed  :  it  much  resembled  the  condition  presented  ■ 
cases  of  arsenical  poisoning.     The  coats  of  the  stomach  are  sometimes  eor  ■ 
roded,  and  so  much  softened  that  they  cannot  be  removed  from  the  hoii 
without  laceration.     Similar  appearances  have  been  met  with  in  the  ssal 
and  largo  intestines,  especially  in  the  caocum.     In  a  case  in  which  twen^ 
grains  were  taken  (see  p.  287),  and  death  occurred  on  the  ninth  dsj,tki 
mucous  membrane  of  the  stomach  was  softened,  but  there  were  no  wdl* 
marked  appearances  of  the  action  of  the  poison  on  this  organ.    The  cseia 
had  Ix^n  the  seat  of  violent  inflammation,  the  whole  surface  being  d  > 
deep  black -red  colour,  and  there  were  patches  of  sloughing  in  the  ooiii 
(*  Lancet,*  Dec.  27,  1845,  p.  700.)      In  a  case  in  which  a  man  died  foi^  ' 
hours  after  having  swallowed  one  hundred  and  twenty  grains  of  corrosiit 
sublimate  in  powder,  the  mucous  membrane  of  the  stomach,  dnodenni^ 
upper  portion  of  the  ileum,  and  parts  of  the  large  intestines,  were  fonndflt 
a  bright  red  colour.     This  appearance  was  most  marked  at  the  cscnm  tai 
sigmoid  flexure  of  the  colon.     The  local  action  of  the  poison  on  the  movA 
and  throat  was  in  this  instance  considerable.     ('  Edin.  Month.  Jonm.'  Iko, 
1851,  p.  532.)      Perforation  of  the  stomach  is  rare  as  an  effect  of  thii 
poison :  there  is,  perhaps,  only  one  case  on  record.    Appearances  like  thoM 
just  described  have  been  seen  in  the  alimentary  canal,  not  only  where  ik 
case  has  terminated  fatally  in  a  few  hours,  but  where  it  has  been  pio* 
tracted  for  six,  eight,  and  even  eleven  days.      (Chaussier,  'Recneil  d« 
If  ^moires,'  p.  363.)     In  the  case  of  a  man,  ot.  42,  who  swallowed,  tf 
mistakOf  thirty  grains  oi  i\ie  ]^wm  m  «^^\ao^  and.  who  died  on  A* 
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li  day,  ibe  etomacb  was  found  empfcj,  and  the  mncons  membrane  was 
tall,  daric-red  ooionr,  cbiefiy  about  the  smaller  onryatnre.  This 
was  softened,  and  near  the  intestinal  end  was  grey,  pnlpy,  and 
moos.  In  the  gallet,  the  lining  membrane  appeared  to  have  been 
id  off  in  shreds.  The  intestines  were  in  a  state  of  intense  inflamma- 
Mflsing  into  gangrene.  The  other  yiscera  presented  no  particular 
«nce.  In  this  oase  the  symptoms  were  manifested  in  a  few  minutes : 
was  a  burning  pain  extending  down  the  gullet  to  the  stomach, 
bed  as  if  the  parts  were  on  fire ;  there  was  no  mark  of  corrosion  in 
oath ;  there  was  a  sensation  as  if  the  throat  were  *  grown  up : ' 
kere  was  blood  in  the  vomited  matters  as  well  as  in  the  evacuations, 
was  no  salivation  at  any  period.     ('  Med.  Times  and  Gaz.'  Feb.  1859, 

yanUiiy  required  to  destroy  life, — The  emallest  doses  which  have  destroyed 
e  tuH>  and  three  gprains  respectively.  These  were  the  cases  of  children ; 
lantities  were  accurately  determined  from  the  fact  of  its  having  been 
up  by  mistake  for  calomel,  which  it  was  intended  to  prescribe, 
oet,'  1845,  p.  297.)  It  is  probable  that,  under  favourable  circum- 
IS,  from  three  to  five  grains,  or  even  less,  would  destroy  an  adult. 
DS  who  had  taken  larg^  doses  have  been  known  to  recover  when  reme- 
irere  timely  administered,  or  early  vomiting  wss  produced  (*  Med. 
I  and  G^.'  Feb.  1860,  p.  162)  ;  and  sometimes  recovery  has  been 
^ly  attributed  to  the  remedy.  A  man  swallowed  eighty  gprains  of 
dve  sublimate  dissolved  in  whisky  and  water.  In  ten  minutes  violent 
ang  occurred.  A  mixture  of  albumen  and  milk  was  first  given,  and 
)Out  twenty-five  minutes,  gold-leaf  with  reduced  iron  made  into  a 
Some  warm  water  had  been  previously  administered  in  order  to 

the  stomach  of  any  albumen  or  mucus.    Vomiting  recurred  with 
iolence,  the  matters  being  mixed  with  gold-leaf.     On  the  next  day, 

was  no  salivation,  and  in  about  eight  days  the  man  perfectly 
ered.  (*Ann.  Jour.  Med.  Sci.'  Ap.  1863,  p.  840.)  The  recovery 
attributed  to  the  gold  and  iron,  but  there  is  not  evidence  that 
netals  had  exerted  any  action  in  decomposing  the  corrosive  sub- 
e;  on  the  contrary,  the  particles  of  gold-leaf  rejected  after  the 
aistration  of  the  antidote  were  apparently  unchanged.  The  recovery 
doubtless,  due  to  the  early  vomiting,  and  the  free  use  of  albumen 
Qilk. 

mod  at  which  death  takes  place. — ^lu  an  acute  case,  a  person  com* 
f  dies  in  from  one  to  five  days  ;  but  death  may  take  place  much  sooner 
ter  than  this.  In  the  shortest  fatal  case  on  record,  the  quantity  of 
a  taken  was  not  ascertained,  but  the  man  died  in  less  than  half  an  hour 
Poisons,'  Cor.  Sub.)  In  a  case  reported  in  the  '  Ediu.  Month.  Jour.' 
,  vol.  1,  p.  958,  an  adult  who  took  from  60  to  80  grains  of  corrosive 
omte,  did  not  die  until  the  twelfth  day.  On  the  first  day  there  was  no 
ilaint  of  pain  in  the  gullet  or  stomach  ;  the  throat  was  painful  on  the 
d  day,  and  the  mouth  and  gums  were  affected  on  the  third  day.  On 
ighth  day  the  man  had  apparently  recovered,  but  he  gradnally  became 
er,  and  died  on  the  twelfth  day.  In  one  case  ('  Lancet,'  Feb.  1,  1862), 
ge  dose  of  corrosive  sublimate  (112  grains)  caused  death  in  three 
I  and  a  quarter.  In  another,  which  occnrred  in  1861,  about  five  gprains 
•rrosive  sublimate  caused  death  in  six  days :  in  both  cases  the  poison 
'sken  in  solution. 

1  the  above  '  Lancet '  case,  a  man,  set.  54,  swallowed  two  pennyworth  of 
lOiaon  (a  quarter  of  an  ounce)  at  11  a.m.  When  seen,  soon  afterwards, 
SB  on  the  bed  in  a  state  of  gpreat  prostration ;  his  skin  was  blanched, 
90vered  with  a  cold  clammy  perspiration ;  he  vomited  a  thick,  stringy^ 
U  I.  ^ 
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glaiiy  snbetanoe.  Then  was  intense  psin  over  the  abdomen,  sod  f 
pargin^  with  discharge  of  blood :  the  pnlae  was  scsroely  perceptiU^^ 
tongne  and  the  interior  of  the  month  were  perfectly  white  from  th^  j 
notion  of  the  poison.  Whito  of  egg  wu  given  ireelj,  and  a  ma»0 
poultice  applied  to  the  abdomen.  At  one  o'clock  be  was  more  dept^Mie 
At  a  qnarter  past  two  he  expired.  An  inspection  was  made  twen^-jb" 
hoare  after  death.  The  external  coat  of  the  stomach  was  of  a  de^  nd 
ootoar.  The  mncoua  membrane  intemallj  had  the  appeantnce  of  a  ptMM 
of  dark  crimson  velvet,  owing  to  the  large  quantity  of  blood  esttavsaUi 
The  intestinea  hero  and  there  were  reddened.  The  large  omeatsn  fi> 
about  as  incli  from  the  stomach  was  of  a  deep  crimson  hue.  Thtotiiec 
organs  were  healthy. 

In  the  other  case,  in  which  fire  grains  of  the  poison,  ditsolted  a 
vinegar,  were  swallowed  bf  a  man,  »t.  25,  the  following  aymptomi  VM 
observed.  Immediately  after  STrallowing  it,  he  felt  a  boming  btst  ii 
his  throat,  and  vomited  freely.  lo  two  hoars,  there  was  great  paio  io  tb 
abdomen,  he  passed  blood  in  his  evacuations,  and  brought  np  a  m 

Sitlow  frothy  matter,  tinged  witb  blood.  There  was  snppreesios  of  nrioa 
e  died  on  the  sixth  day.  On  inspection,  the  gallet  presented  msrka  of 
the  local  action  of  the  poison.  The  mncons  membrane  of  the  stomsch  VM  i 
reddened,  and  tbronghont  minutely  injected.  There  was  no  apuaivMi 
of  corrosion.  The  small  intestines  at  their  lower  part,  as  well  u  tb 
lartfe  intcBtines,  were  deeply  injected.  The  cncnm  was  bnt  Bligti% 
affected.  Seven  onnces  of  the  liver,  and  one-half  of  the  Bb 
yielded  only  minnte  traces  of  mercnry.  The  greater  |Hirt  of  the , 
had  been  discharged  by  vomiting  or  by  elimination  during  the  lix  d^l 
which  the  patient  survived.  Thns  in  spite  of  the  removal  of  the  '  ' 
from  the  stomach,  the  case  may  prove  fatal.  Eade  reported  : 
in  which  a  man  swallowed  a  lamp  of  corrosive  siiblimat«:  it  was  ejedd 
from  his  stomach  in  about  an  hour.  It  was  then  smooth  on  tl 
and  weighed  about  one  drachm.  The  usual  symptoms  of 
poisoning  followed,  with  eoppression  of  urine.  There  was  slight  saliviliH 
r,.  „  on  the  fifth  day,  and  the   man    died  oa  til 

eighth  day.     Mercury  was  found  in  the  liM 
('  Lancet,'  1870, 1,  p.  303.) 

Chemical  AntUytit. — Corrosive  snbli 


usually  seen  as  a  tolid  in  heavy  crystali,  ■ 
in  the    form  of    a   white  crystalline  povdn 


1.  When  the  powder  is  heat«d  on  plstisi* 
foil  it  melts,  and  is  volatilised  in  s  wUl 
vapour  without  leaving  any  residue.  2.  Vha 
heated  in  a  close  tube,  it  melts  and  fon»t 
sublimate,  consisting  of  prismatic  crjitili  ■' 
stellated  groups.  8.  The  powder  is  cbasgii 
in  colour  by  the  following  reagents;  potsMA' 
iodide  produces  a  bright  scarlet,  potsik  i 
^u..m.r.ini  yellow,    and    ammonium    sulphide   a  Ui* 

mass  ;  ammonia  does  not  alter  its  eoloB 
4.  T!io  mercnry  and  chlorine  may  be  discovered  by  one  process.  Ifn 
the  powder  with  four  pnrts  of  dried  sodinm  carbonate  (obtained  by  iaoBr 
rating  the  bicarbonate),  until  the  residne  in  the  reduction-tube  fuses  td 
becomea  white.  A  sublimate  of  metallic  mercury  in  distinct  and  w«B- 
defined  globalee  will  be  obtained.  Cat  off  the  end  of  the  tube  ooslu> 
ing  the  fused  residue,  which  is  sodinm  chloride  with  some  nudecompoN' 
carbonate.  Digest  it  in  water  with  nitric  acid,  and  apply  heat  until  it  >> 
eatirelj  divolved :  then  a.dd  to  &«  aaX'o.t&na.  liiioc  nitnta    A  while  pn» 
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^y^.  slrer  chloride,  insoluble  in  nitric  udd,  will  be  at  once  pradnced. 
*f  *'l^  is  thos  proved  to  contain  both  mercnty  and  chlorine,  and  the 
y  ''^'iponnd  of  these  eleroente  soluble  in  water  is  coiroBire  anbtimate. 
™'*>*e  inblimate  is  disaolTed  by  water  and  alcohol.  A  few  drops  of 
^  *^DgDiti  •ointion  evaporated  on  a  glass-slide  yield  slender  opaqne 


n 


Fig.  3). 


r  prisma  (Gg.  24).  The  crjstals  obtained  from  the  alcoholic  solation 
arger  and  better  defined  (fig.  25).  When  a  weak  solution  of  potassium 
fe  is  dropped  on  them,  they  acqaire  a  bright  scarlet  colour.  These 
actero,  which  may  be  obtained  from  the  minutest  crystal  and  only  one 
I  of  aolntioD,  prove  that  the  body  diBSolved  in  water  is  corrosive 
imate  :  it  is  thus  distingnished  from 
J  other  mineral  poison,  and  all  other 
tances  whatever.  1.  Stannous  cblo- 
added  to  a  solution  of  corrosive 
limste,  produces  a  darlc  grey  precipi* 
which,  after  it  haa  been  boiled,  is 
Ived  into  globules  of  metallio  mer- 
'  easily  separable  by  filtration.  The 
rid«  should  be  strong  and  mixed 
I  its  volume  of  strong  hydrochloric 

If  while  boiling  the  mercurial 
ponnd  is  added  to  it,  there  is  an 
Lodiate  precipitation  of  metallic  mer- 

The  same  reenit  is  obtained  with 
compoands  of  mercury  excepting 
inlpbide.     2.  Sulphuretted  hydrogen 

ammonium  sulphide  produce,  at  first     „   Tiri^^r^Sii': 

Dow,  and  then  a  black  sulphide,  not 

ble  in  alkalies  or  diluted  acids.  8.  If  the  liqnid  is  acidulated,  and 
ht  copper-foil,  wire,  or  ganze  is  plunged  into  it,  the  copper  will  acquire 
very-white  deposit,  even  in  the  cold,  bat  more  rapidly  by  heat.  When 
oopper  with  the  metalio  deposit  is  heated  in  a  tube,  globnloe  of  mercnry 
nblimed. 

b  Organic  Liquidi. — The  liquid  shonid  be  separated  by  filtration  from 
iBiolnble  portions.  The  latter  shonid  be  pressed,  dried,  and  set  aside 
k  separate  analysis.  Any  heavy  sedinient  may  be  obtained  by 
atatioD,  dried,  weighed,  and  separately  examined.  A  slip  of  bright 
Mr-foil  or  ganze  may  be  employed   as  a  trial  teat    lor  \;k»  "^je^u^ 


Impd  Id  s1°^°^'b<  'Irira  ear- 
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portion.  In  place  of  copper,  a  small  decirolytio  conple,  made  by 
a  layer  of  gold-foil  round  a  layer  of  zinc-foil,  may  be  introduoi 
liqaid  should  be  slightly  accidalated  with  hydrochloric  acid  and 
Fig^  28.  The  me^ls  should  be  saspended  in  the  liqaid  i 
hoars.  If  the  meroarial  poison  is  present,  eren 
quantity,  the  g^ld  ¥rill  sooner  or  later  lose  its  ooloai 
come  silvered,  while  the  sine  will  be  wholly  or  in 
solved.  The  slip  of  g^ld-f oil  may  be  washed  in  wi 
afterwards  in  ether  and  dried.  It  should  be  divi 
two  equal  portions.  One  should  be  submitted  tc 
a  tube,  when  globales  of  mercury  ¥rili  be  obtaii 
other  should  be  heated  with  a  few  drops  of  cone 
nitric  add,  until  the  gold  has  reacquired  its  yelloi 
On  evaporating  the  excess  of  acid  and  adding  a  so 
stannous  chloride,  a  dark  grey  precipitate  of  meta 
'^roJSdriiS^foiL^  cury  is  thrown  down.     It  may  be  remarked  that  i 

mercury  is  wholly  unlike  any  other  volatile  substan 
perfect  sphericity  of  the  globules,  their  silvery  whiteness  by  reflec 
complete  opacity  by  transmitted  light,  at  once  identify  them  as 
mercury.  The  sublimate  of  metallic  mercury  differs  from  that  o: 
in  the  fact  that,  when  heated,  it  sublimes  simply  as  a  metal  ¥rithoa1 
It  is  not  oxidized  (like  metallic  arsenic),  by  heating  it  in  a  reduofc 
but  is  simply  transferred  with  its  metallic  lustre  from  one  part  of 
to  another.  The  mercurial  sublimate  is  soluble  in  nitro-hydrochl< 
yielding  on  evaporation  white  prismatic  crystals  of  corrosive  subli 
The  yellow  colour  of  the  gold  may  not  have  been  concealec 
mercurial  deposit,  owing  perhaps  to  its  great  tenuity.  Hence  it  i 
well  to  heat  the  gold  in  a  reduction-tube  before  coming  to  the  oc 
that  mercury  is  absent.  The  tube  itself  may  not  show  a  sublimai 
naked  eye,  owing  to  the  minuteness  of  the  globules,  and  their  beii 
scattered.  In  all  cases  it  should  be  examined,  at  first  with  a 
subsequently  with  a  high  power  of  the  microscope.  Minute  si 
globules,  varying  from  the  l-8000th  to  the  1-1 6,000th  of  an  inch  in  < 
may  thus  be  detected.  They  are  frequently  deposited  in  a  kind 
in  any  minute  crack  or  line  on  the  int-erior  of  the  glass  tube.  In  1 
of  a  doubt  existing  respecting  the  mercurial  nature  of  the  sublii 
following  experiment  will  remove  it.  Cut  off  by  a  file  the  portion 
on  which  they  are  deposited :  introduce  this  into  a  wide  short  tub 
few  drops  of  hydrochloric  and  half  the  quantity  of  nitric  acid.  E 
the  acid  liqnid  to  dryness  on  a  sand-bath.  White  prismatic  or 
corrosive  sublimate  will  remain,  if  the  sublimate  was  of  a  mercuria 
and  too  great  a  heat  has  not  been  applied.  On  teaching  the  whit 
cautiously  with  a  drop  of  solution  of  potassium  iodide,  the  cryi 
acquire  a  scarlet  colour. 

Another  method  of  analysis  may  be  sometimes  usefully  rem 
Place  the  suspected  organic  liquid  in  a  small  gold  capsule,  or  o 
coin.  Acidulate  it  slightly  with  hydrochloric  acid,  and  touch  i 
through  the  acid  liqnid,  with  a  slip  of  pure  zinc-foil,  or  with  a  s 
Mercury  will  be  deposited  in  a  white  silvery  stain  on  the  gold,  "* 
the  two  metals  have  come  into  contact.  Wash  out  the  capsule  i 
tilled  water,  and  add  a  few  drops  of  strong  nitric  acid.  Mercuric  i 
thus  obtained,  which  may  be  tested  by  the  processes  above  describe 
detection  of  mercuric  salts.  Any  solid  precipitates,  or  insoluble  co 
of  mercury,  may  be  dissolved  by  strong  nitric  acid,  and  the  solutu 
for  the  metal.  If  none  is  found,  the  dried  solid,  mixed  with  dr] 
carbonate,  may  be  heated  in  a  tube,  when  mercury,  if  present^ 
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io  liqnids  confcainiiig  any  of  the  poison  diflsolved  maj 
ed  to  dialysis  by  the  method  already  described  under  arsenic. 
id  and  eliminated  meroury. — ^Although  absorbed  merouryy  like 
Isy  n  eliminated  from  the  system,  yet  its  elimination  through  the 
icretions  appears  to  be  slow,  and  snbject  to  some  nnoertainty  with 
the  time  at  which  it  occurs,  as  well  as  to  the  duration  of  the 
That  it  is  rapidly  absorbed  and  deposited  in  the  tissues  of  the 
undoubted ;  but  when  once  deposited,  the  period  for  its  entire 
I  can  scarcely  be  predicted*      Mercury  in  a  man  or  animal, 
under  its  immediate  effects,  is  not  so  readily  detected  in  the 
rsenic.     Tuson  gave  to  a  mare,  at  first  four  grains,  and  after- 
grains,  of  corrosive  sublimate  twice  a  day.     At  the  end  of 
ays,  he  tested  a  pint  of  urine  for  meicury,  oot  he  found  none, 
apse  of  three  weeks  it  was  easily  disooTerod  in  this  fluid.     The 
a  left  the  infirmary.    In  a  case  of  chrooio  poisoning  by  meroarr, 
intly  mentioned  (see  p.  SOO),  mercury  ooold  not  be  oeteeted  m 
ces  of  urine  which  were  voidied  while  the  patient  was  labouring 
effects  of  the  absorbed  poison,  although  several  weeks  had 
d  mercury  was  detected  in  the  tissues  after  death, 
search  for  mercury  in  living  persons  labouring  under  this  poison, 
tntity  of  urine  should  be  examined,  and  an  analysis  made  at  in- 
'he  urine  should  be  evaporated  to  dryness,  and  the  dry  residue  or 
ated  by  the  following  process,  which  is  the  same  as  that  required 
9ue8.    From  four  to  eight  ouaces  of  the  liver  or  other  org^aoa 
iried,  broken  up,  and  tfa«n  boiled  until  dissolved,  in  one  part  of 
»chloric  acid  and  four  parts  of  water.     The  acid  liquid  may  be 
irough  linen,  and  the  residue  pressed.    The  liquid,  if   in  lai^e 
hould  now  be  concentrated  by  gentle  evaporation,  and  whue 
y  warm,  a  small  piece  of  copper^gauze  (proved  to  be  free  from 
hould  be  introduced,  at  the  end  of 
lum  wire,  into  the  acid  liquid.     The                        '* 
Y  acquire  a  white,  grey,  or  silvery 
a  few  minutes  or  not  until  after 
r  hours.      It  should  be  removed, 
water  and  in  alcohol,  dried,  and 
by  a  low  power  of  the  microscope, 
ition   of   any  white  metal  on  the 
1  then  be  perceptible.     It  may  be 
a  pellet  and  heated  in  a  dry  reduc- 
when   minute  globules  will  appear 
mate.      The  sublimate  in  the  tube 
examined  with  a  microscope,  and  

?  shoald   in  all  cases  be    heated,      a  Mun  •obiiiii.to  of  mticwy. 
e  red  colour  of  this  metal  appears  niiied  124  dimnetort. 

•ed  or  not  by  any  deposit.     The  electrolytic  couple,  described  on 

y  also  be  employed  for  the  deposition  of  mercury. 

Jleged  case  of  poisoning,  a  child  died  after  an  illness  of  twenty- 

Fourteen  hours  before  death,  two  grains  of  calomel  had  been 

This  had  caused  much  purging,  and  mercury  was  found  in  one 

evacuations  passed.     Four  ounces  of  the  liver  were  treated  as 

I  hydrochloric  acid  and  water,  and  a  small  piece  of  pure  copper 

he  acid  liquid  while  warm,  and  kept  there  for  about  forty-eight 

>  acquired  a  slight  silvery  lustre,  and  globules  of  meroury  were 

"om  it  by  sublimation. 

lie  should  be  present  in  the  tissues  at  the  same  time,  and  the 

ire  is  boiled,  anenio  and  mercuxy  will  be  deijpontadL  V>^sc^^Mt  \ 
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and  when  the  copper  is  heated,  the  globules  of  meronrj  will  be  oblimel 

intermixed  with  octahedral  crystals  of  arsenions  aoid.    In  a  owe  of  a* 

hnmation  after  twentj-one  months'  bnrialt  these  mixed  sablimates  wen 

P,   ^  obtained  by  the  examination  of  the  rMtani 

of  the  deceased.  (^Beg.  v.  Bacon^  lineob 
Sum.  Ass.  1857.)  It  appeared  in  enkam 
that  arsenic  had  been  administered  to  tte 
woman  a  day  or  two  before  death,  and  a  doN 
of  calomel  had  been  prescribed  more  recentlj. 
This  accounted  for  the  presence  of  the  mini 
sublimates. 

Arsenic  is  not  readily  deposited  on  oopps 
in  the  cold,  while  mercury  is  readily  depontel 
at  all  temperatures  from  acid  liquids.  It  ii 
better,  however,  to  destroy  the  organic  mste 
bv  means  of  potassium  chlorate  and  hjdi^ 
MUedrabiimat^sofmercnnrand  chloric  acid,  88  in  the  procedure  f or  arKob 
ar^uiou..cki.nugoiW.  ^^  ^    ^^^^^  evaporate  to  dryness,  take  o 

the  residue  with  acidulated  water,  and  then  immerse  in  it  a  slip  oJP  gdd-foi 
wrapped  round  a  piece  of  zinc  (p.  291).  In  the  course  of  twenty-£oir 
hours  the  gold-foil  will  acquire  a  white  coating  of  mercury  should  tUl 
metal  be  present. 

In  the  living  body  mercury  is  eliminated  in  the  saliva  as  well  ts  bjtti 
urine.  About  one  drachm  of  the  saliva  will  suffice  for  the  detectunil 
mercury  by  the  following  process.  Acidulate  the  fluid  with  one-fonrtiil( 
its  volume  of  pure  hydrochloric  acid.  Immerse  in  this  a  portion  of  oopp» 
gauze,  about  the  sixteenth  of  an  inch  square,  attached  to  a  fine  pktuia 
wire.  Place  the  tube  containing  the  liquid  in  a  warm  place  for  a  fewluna 
If  mercury  is  present  in  the  saliva,  the  oopper-gauie  will  be  whikfloA 
Other  portions  may  then  be  introduced  until  the  mercury  ceases  to  to 
deposited.  The  pieces  of  copper  should  be  washed  in  water  and  ether,  mi 
dnod — examined  by  a  low  power  of  the  microscope,  and  then  heated  iii 
small  reduction- tube.  Globules  of  mercury  visible  under  the  microeo^ 
will  then  be  obtained.  In  a  case  of  inunction  with  mercury  the  metsl  mi 
thus  detected  in  the  saliva  on  the  third  day.  There  was  painful  swdinf 
of  the  salivary  glands,  with  the  peculiar  metallic  taste  produced  h7]li^ 
cury.  This  analysis  of  the  saliva  may  not  only  furnish  evidence  thsttkl 
patient  is  under  the  influence  of  mercurial  poison,  but  it  will  proTe^iii 
case  otherwise  doubtful,  whether  the  salivation  ht>m  which  a  penostf 
suffering  is  owing  to  mercury  or  some  other  cause  (p.  287).  An  exsmiifr 
tion  of  the  8ali^'a  should  be  made  in  other  cases  of  metallic  poisoning,  ii 
arsenic,  antimony,  and  other  metals  might  be  thus  detected  in  the  art  il 
elimination  from  the  living  body. 

The  processes  above  described  reveal  only  the  presence  of  merciif* 
When  the  quantity  of  corrosive  sublimate  dissolved  in  an  oi^ganic  liqnid  ' 
moderately  large,  it  may  be  removed  by  means  of  ether.  Place  the  filters 
liquid  supposed  to  contain  the  poison  in  a  stoppered  tube,  add  to  it  twki 
its  volume  of  ether,  and  agitate  the  liquid  at  intervals  for  half  an  h(«& 
Allow  the  liquid  to  subside,  pour  off  the  ether  into  a  dial-glass,  andssbfli 
it  to  spontaneous  evaporation.  As  the  ether  passes  off,  the  corrosive  n^ 
limate  will  be  deposited  in  white  silky-looking  prisms.  These  m^  to 
purified  by  solution  in  water  if  necessary,  and  again  crystallized.  GoRtfn* 
sublimate  may  thus  be  separated  from  arsenic  and  other  mineral  poiiOBi* 
solution.  If  mercury  and  arsenic  are  associated  in  a  poisonous  miztm^^ 
in  the  tissues,  the  arsenic  may  be  entirely  separated  by  distillation  ^tp 
270).     Msisos  of  oorroawe  auY>^miAA  mai^>aai»iw^aMaqntangled  in  rwm 
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moBQM;  and  in  gncb  cases,  the  coarse  powder  being  heavj,  it  maj  be  sepa- 
lited  by  simply  agitating  the  viscid  liquid  in  water,  and  then  decanting 
ke  apper  portion  suddenly.  This  poison  is  decomposed  and  precipitated 
if  many  organic  matters,  such  as  albumen,  fibrin,  casein,  mucous  mem* 
kiae ;  also  by  gluten,  tannic  acid,  and  other  vegetable  substances.  Thus, 
leu,  we  cannot  always  expect  to  find  it  in  the  stomach,  in  a  state  of  solu-^ 
ion.  Mercury  is  not  a  constituent  of  the  human  body.  The  discovery  of 
im  the  tissues,  therefore,  proves  that  it  must  have  been  received  ab  extra. 
By  one  or  other  of  the  processes  above  mentioned  we  may  be  able  to 
how  the  presence  of  mereuryj  but  not  of  corrosive  sublimate,  in  the  body. 
Aether  the  mercurial  compound  had  acted  as  a  poison  or  not,  must  be 
litennined  from  symptoms  and  appearances :  whether  it  had  been  given  or 
iken  as  a  medicine  or  not,  is  a  conclusion  which  must  also  be  determined 
nom  other  circumstances.  The  proof  that  the  mercury  was  really  in  the 
ma  of  corrosive  sublimate,  could  only  be  derived  from  the  discovery  of 
me  undissolved  portions  of  the  solid  poison  in  the  stomach  or  its  contents, 
ffrom  a  separation  of  the  poison  itself  by  means  of  ether.  If  thus  obtained 
ker  filtration  of  an  organic  liquid,  it  would  show  its  presence  in  the  form 

a  soluble  salt :  all  the  soluble  salts  of  mercury  are  poisonous,  and,  with 
e  exception  of  the  chloride  and  cyanide,  are  rarely  used  internally  as 
idicines.  If  undissolved,  the  absorbed  mercnry  may  have  been  derived 
rm  some  mercurial  medicine  innocently  taken  by  the  deceased.  Nothing 
DQcre  common  than  to  discover  traces  of  mercury  in  the  stomach,  bowels, 
er,  kidneys,  or  other  organs  of  a  dead  body.  No  importance  can  be 
ached  to  this  discovery  in  the  absence  of  evidence  that  the  deceased 
I  actually  suffered  from  symptoms  of  mercurial  poisoning.  As  to  the 
rcnry  found  in  the  tissues,  it  may  have  been  derived  from  a  soluble  or 
olable  medicinal  compound,  or  from  exposure  to  the  vapours  of  the 
ital  or  of  its  salts  in  various  trades. 

A  person  may  die  from  the  effects  of  corrosive  sublimate,  and  no  mer- 
ry may  be  found  in  the  tissues.  A  case  of  this  kind  occurred  some 
Mrs  since  at  Ouy's  Hospital ;  and  another,  in  which  deceased  died  in 
teen  days  from  a  large  dose  of  corrosive  sublimate  in  whisky,  has  been 
xnted  by  Geoghegan.  On  this  occasion,  although  the  local  effects  of 
)  poison  on  the  throat,  stomach,  and  bowels,  were  of  an  intense  kind,  the 
icera,  on  careful  analysis,  yielded  no  trace  of  mercury :  the  metal  had 
sn  entirely  eliminated  in  fifteen  days.     ('  Med.  Gaz.'  vol.  46,  p.  253.) 

Calomel.  Mercurous  Chloride.  Suhchloride  of  Mercury. — This  sub- 
laoe,  although  commonly  regarded  as  a  mild  medicine,  is  capable  of 
itroying  life,  in  small  doses,  by  causing  excessive  salivation  with  ulceration 
d  gangrene ;  and  in  large  doses  by  acting  as  an  irritant  poison. 

Analysis, — It  is  known-  from  corrosive  sublimate  by  its  insolubility  in 
kter,  alcohol,  and  ether;  and  from  white  precipitate  by  its  begin 
ickened  by  alkalies.  A  mercurial  sublimate  may  be  obtained  from  it  by 
atang  it  with  sodium  carbonate. 

White  Precipitate.  Ammonio-Mercuric  Chloride,  Ammoniated  Met- 
ry, — In  1850,  a  woman  who  was  indicted  for  administering  this  substance 
» her  husband,  owed  her  acquittal  to  the  lenient  assamption  in  her  favour 
nt  it  was  not  a  poison.  Out  of  fourteen  cases  which  the  author  collected, 
i  which  white  precipitate  was  taken  in  doses  varying  from  a  few  grains 
I  forty,  two  only  proved  fatal ;  and  one  of  these  was  the  subject  of  a 
nil  for  murder  (Beg.  v.  Moore,  Lewes  Lent  Ass.  1860).  The  symptoms 
i^ieh  it  produces  are  violent  vomiting,  cramps,  purging,  and  pain  m  the. 
komaoh,  with  convulsions.  After  death  there  is  more  or  less  inflammation 
^  the  itomach  and  bowels.    A  woman,  sdt  30,  swallowed  &  '^ixTi^'viOT^Xi 
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of  white  precipitate  and  shortly  afterwards  a  pennjwortii  of  acetate  of 
lead.  In  half  an  hour,  there  was  violent  vomiting  with  pain  over  the 
whole  of  the  ahdomen.  An  hour  and  a  half  afterwards  the  sjmptoai 
were,  in  addition  to  the  abdominal  pain,  great  thirst  and  a  comatose  eon* 
dition.  On  the  second  day,  there  was  slight  tenderness  of  the  gnmi, 
a  flow  of  saliva,  flashed  face,  with  great  tenderness  of  the  abdomen ;  tnd 
On  the  fourth  day  profuse  salivation.  This  subsided  on  the  tenth  diy, 
and  the  woman  recovered.  ('  Med.  Times  and  GhuK.'  1863,  2,  64&.) 
A  young  woman  swallowed  about  thirty  or  forty  g^ins  of  this  substsnoe 
by  mistake  for  carbonate  of  soda.  The  chief  symptoms  were  pain  in  the 
stomach  and  a  spasmodic  twitching  of  the  muscles  of  the  left  arm  end  leg*. 
These  spasms  continued  for  twenty-four  hours.  Emetics  were  given,  uA 
she  recovered.     ('  Lancet,'  1871,  II.  540.) 

In  1877,  a  woman,  cet.  80,  was  admitted  into  Ony's  Hospital,  three  hona 
and  a  half  after  having  taken  two  pennyworth,  or  'a  good  teaspoonf ol,' of 
white  precipitate.  Within  a  few  minutes  of  swallowing  the  poison  vomiting 
and  severe  burning  pain  in  the  stomach  came  on.  Twenty  minutes  ste 
administration  an  emetic  of  ipecacuanha  was  given.  On  admission  as 
emetic  of  zinc  sulphate  was  administered.  The  expression  was  anzioUi 
the  pulse  and  respiration  were  quickened ;  there  was  great  thirst,  setcce 
vomiting,  and  great  pain  in  the  abdomen.  The  bowels  acted  frequentij. 
She  made  a  g^d  recovery,  and  was  discharged  in  nine  days,  no  saliviiion 
having  appeared. 

In  1878,  a  man,  set.  66,  took  thirty  grains  of  white  precipitate.  Hi 
vomited  almost  immediately.  With  the  exception  of  a  feeling  of  sorenM 
in  the  throat  his  symptoms  were  not  severe. 

In  1879,  a  thiixl  case,  that  of  a  woman,  mt  26,  was  admitted  into  Onyi 
Hospital.  The  patient  had  taken  threepennyworth  of  white  precipitiis 
in  milk.  There  was  speedily  severe  baming  pain  in  the  region  of  ike 
stomach,  and  a  metallic  taste  in  the  mouth.  She  vomited  on  admianon, 
and  the  vomit  was  found  by  the  editor  to  contain  white  precipitate.  Ab 
emetic  of  zinc  sulphate  and  ipecacuanha  was  speedily  followed  by  renewed 
vomiting.  Purging  set  in  next  day.  The  woman  recovered.  Four  dijt 
after  the  administration  of  the  poison  salivation  appeared  and  continned 
for  a  few  days. 

A  trial  for  attempting  to  poison  by  this  compound  took  place  at  ibo 
Maidstone  Summer  Assizes,  1869  (Beg,  v.  Seaham),  The  compound  is 
white,  but  as  a  result  of  boiling,  it  gave  a  yellow  colour  to  the  gruel  in 
which  it  was  administered.  In  Beg.  v.  Hargreaves  (Manchester  Lent  Atf. 
1866),  a  girl  was  convicted  of  an  attempt  to  poison  her  father  by  tiut 
subsfaeince.  The  poison  was  put  into  milk  and  medicine.  It  produced 
a  burning  sensation  in  the  throat  and  stomach,  and  thus  led  to  suspicion. 
About  ten  grains  of  white  precipitate  were  detected  in  some  buttermilk. 

Pavy's  experiments  on  dogs  and  rabbits  show  that  this  is  a  nun 
formidable  poison  than  it  was  formerly  supposed  to  be.  The  greater 
number  of  recoveries  were  probably  owing  to  the  substance  being  earij 
ejected  by  vomiting.  Rabbits,  which  do  not  vomit,  were  killed  by  a  doee 
of  four  or  five  grains  in  a  few  hours.  After  death,  mercury  was  found 
deposited  in  various  organs,  but  more  in  the  kidneys  than  in  the  otfatf 
viscera.  (For  additional  facts  connected  with  the  action  of  this  poisoii 
see  *  Quy's  Hosp.  Rep.'  1860,  p.  483.) 

Analysis, — White  precipitate  is  a  heavy,  insoluble,  chalky-looking  suIh 
stance,  containing  about  eighty  per  cent,  of  mercury.  As  it  is  sold  in  tke 
shops,  it  frequently  contains  corrosive  sublimate  to  the  amount  of  one  (ft 
two  per  cent.  It  is  not  used  internally,  but  it  is  much  employed  by  i^ 
poorer  classes  in  the  treatment  of  ringworm  and  other  skin^diaeases.    ft 
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UUe  in  acids,  is  not  blackened  bj  alkalies,  and  yields  a  mercurial 
•n^  'When  heated  with  sodium  carbonate.  It  is  not  dissolved  by 
sr,  but  becomes  yellow  by  long  boiling.  If  boiled  in  a  solution  of 
so,  it  evolves  ammonia,  and  yellow  mercuric  oxide  is  precipitated. 
AJ  DO  detected  in  organic  fluids  and  solids  by  boiling  them  in  one  part 
ijdrochloric  acid  and  four  parts  of  water.  The  mercury  may  then  be 
wted  bj  means  of  copper  (p.  293). 

^w  Pbscipitatb.  Mercuric  Oxide.  Bed  Oxide  of  Mercury, — This 
*^oe  is  poisonous ;  but  instances  of  poisoning  by  it  aro  rare.  The 
bwin^  case  occurred  at  Gny*s  Hospital  in  1833.     A  woman,  set.  22, 

0  had  Swallowed  a  quantity  of  red  precipitate,  was  brought  in  labouring 
der  the  following  symptoms :  the  surface  was  cold  and  clammy,  there 

1  itDpor  approaching  to  narcotism,  frothy  discharge  from  the  mouth, 
I  occasional  vomiting  :  the  vomited  matters  contained  some  red  powder, 
leh  was  proved  to  be  red  precipitate.  There  was  considerable  pain  in 
abdomen,  increased  by  pressure ;  and  there  were  cramps  in  the  lower 
vmities.  On  the  following  day,  the  throat  and  mouth  became  painful, 
she  complained  of  a  coppery  taste.  The  treatment  consisted  in  the 
of  the  stomach-pump,  and  the  free  administration  of  albumen  with 
n.  She  left  the  hospital  four  days  afterwards,  still  under  the  influence 
9TCUTJ.     The  quantity  of  oxide  taken  was  not  ascertained. 

I  1879,  a  woman  was  treated  in  Guy's  Hospital,  who  had  taken  red 
»itate  and  laudanum.  Severe  abdominal  pain,  vomiting,  and  bloody 
og,  wore  the  most  prominent  symptoms.  The  woman  recovered 
it  salivation. 

udyeis. — Its  red  colon  r%nd  the  ^t  that  when  heated  in  a  close  tube, 
Bsolved  into  oxygen  and  mercury  which  is  deposited  in  globules,  are 
vhich  serve  to  identify  it. 

inrABAB.  Vermilion.  Mercuric  Sulphide, — The  term  Oinnahar  is 
d  to  a  dark  and  heavy  compound  of  sulphur  and  mercury,  while 
lion  is  the  same  sub^nce  reduced  to  a  fine  powder.  It  is  well 
1  as  a  red  pigment,  and  is  sometimes  employed  in  colouring  con- 
lery  and  wafers.  It  is  stated  to  have  proved  fatal  to  animals  in 
t>portion  of  from  thirty  to  seventy  grains,  when  applied  externally 
woand.  Cinnabar  is  sometimes  used  for  giving  a  red  colour  to 
entB,  e.g.  sulphur  ointment  t  and  it  is  also  employed  as  a  colouring 
r  to  vulcanized  rubber  for  mounting  artificial  teeth.  Although 
Dsoluble  compound  of  mercury  cannot  be  regarded  as  an  active 
it  poison  in  the  stomach,  the  placing  of  it  in  such  a  situation 
;  should  be  always  in  contact  with  the  mucous  fluids  of  the  month,  is 
to  lead  to  the  usual  consequences  of  chronic  poisoning  by  mercury. 
>4,  a  medical  man  consulted  the  author  under  the  following  circum* 
«.  Upon  the  recommendation  of  a  dentist,  he  had  worn  this  red 
nition  as  a  frame  for  false  teeth,  in  place  of  gold.  After  some 
le  perceived  a  metallic  taste  in  his  mouth,  the  g^ums  became  inflamed 
loerated,  there  was  great  weakness  and  want  of  nervous  power,  with 
in  the  loins  and  an  eruption  on  the  legs.  When  the  composition  was 
"ed,  these  svmptoms  abated.  The  substance  contained  a  large 
ity  of  vermilion :  it  had  been  mixed  with  the  sulphur  and  rubber  to 
lie  appearance  of  the  red  colour  of  the  gums.  Wells  has  directed 
^tention  of  professional  men  to  accidents  of  this  nature.  A  patient 
I,  who  had  been  provided  with  a  frame  of  this  description  for  the 
and  lower  jaws,  perceived,  soon  after  wearing  it,  a  metallic  taste 
1  month*    His   health  failed,  be  lost  his  appetite,  «ax<3L  \)ie»MDEi!^ 


39&  CTANIDB  OF  HVBCUBT.     TURPBTH  MIHERAL. 

emaciated :  he  Buffered  from  flatnlenqj,  fodiid  breath,  and  looMnea 
bowels :  his  pnlse  was  100  and  weak,  and  his  ton^e  ooated  with 
film.  This  gentleman  was  peonliarly  sensitive  to  the  action  of  n 
He  left  off  wearing  the  teetn,  and  became  gradnallj  better  and  ■ 
(•  Brit.  Med.  Jonr.'  1863,  II.  p.  866.) 

Satro  pablished  a  short  abstract  of  a  case  in  which  the  vt 
vermilion,  applied  externally,  produced  severe  symptoms.  A  woi 
the  advice  of  a  quack,  applied  this  vapour  to  a  cancerous  breat 
employed  three  drachms  of  vermilion,  and  covered  hersdf  with  a  f 
that  the  vapour  should  only  reach  the  body  externally.  After  thr< 
gations,  she  suffered  from  severe  salivation  and  violent  fever 
continued  for  four  weeks.  The  right  aim  became  oedematous. 
Times,'  Sept.  27, 1845,  p.  17.) 

Analysis, — ^Vermilion,  or  an  organic  compound  containing  it, 
entirely  decomposed  by  nitro-hydrochloric  acid.  The  residue,  evi 
to  dryness,  contains  corrosive  sublimate.  This  may  be  taken  up  1 
and  the  usual  tests  applied  (p.  291).  Ether  will  separate  corrosi 
mate  from  the  aqueous  solution.  The  vermilion  contained  in  vulca 
thus  readily  detected.  Red  sulphide  of  mercury  is  not  blackei 
red  lead,  by  ammonium  sulphide,  and  is  not  dissolved  by  hydrochlo 
like  red  oxide  of  mercury.  It  yields  an  alkaline  sulphide  and  glc 
metallic  mercury  when  heated  with  potassium  cyanide. 

Ctakide  of  Mebcurt.  Mercuric  Cyanide, — This  substance  is  a 
poison,  and  has  caused  death  in  at  least  two  instances.  In  1823, : 
who  had  swallowed  twenty  grains  of  this  compound  was  immediate 
vrith  all  the  symptoms  of  poisoning  by  corrosile  sublimate,  and  died 
days.  There  was  continued  vomiting,  with  excessive  salivation,  ul 
of  the  mouth  and  throat,  suppression  of  urine,  purging,  and,  las 
vulsions  of  the  extremities.  On  inspectiou,  the  mucous  meml 
the  stomach  and  intestinal  canal  was  found  extensively  inflamed.  ( 
vol.  1,  p.  735).  Christison  quotes  a  case  in  which  ten  grains  destrc 
within  the  same  period  of  time.  (Op.  cit.  p.  427.)  As  a  poison,  the 
is  not  much  inferior  in  activity  to  corrosive  sublimate,  but  it  has  n 
sive  properties. 

TuEPBTH  Mineral.  Mercuric  Basic  Stdphate,  SuhstUphate  of  I 
•^— Fatal  cases  of  poisoning  by  this  compound  are  by  no  means  c 
Although  insolable  in  water,  it  is  undoubtedly  an  irritant  poison 
capable  of  causing  death  in  a  comparatively  small  dose.  A  well* 
instance  of  its  fatal  operation  was  communicated  to  the  Pathological 
in  1847.  A  boy,  est  16,  swallowed  one  drachm  of  this  preparat 
produced  a  burning  sensation  in  the  mouth  and  throat,  and  vom 
ten  minutes.  In  about  an  hour  there  was  paleness,  with  am 
countenance,  coldness  of  surface,  constant  sickness,  sense  of  h< 
constriction  in  the  throat,  and  burning  pain  in  the  stomach,  with 
The  irritability  of  the  stomach  continued  in  spite  of  treatment,  ai 
two  days  there  was  salivation  with  mercurial  fodtor.  The  gums  aoc 
deep  blueish  tint,  and  began  to  ulcerate.  The  patient  died  in  about 
after  taking  the  poison,  without  convulsions,  and  without  suffering 
period  from  symptoms  of  cerebral  disturbance.  The  principal  appe 
m  the  body  were  inflammation  of  the  gullet,  its  mucous  membnoe 
lower  part  peeling  off ;  the  inner  surface  of  the  stomach  near  the  tw^ 
ings  (cardia  and  pylorus)  was  covered  with  petechial  spots;  tJM 
jntestinen  were  contracted,  the  inner  coat  reddened,  and  petediis 
irera  found,  bat  ohieAy  m  tine  W^  \nJuea\i\i\Ka.    The  parotid  an 
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cilla^  glands  were  swollen.  Meronrywas  detected  in  the  intestines. 
Ted.  CkuK.'  vol.  39,  p.  474)  Another  case  was  the  snbject  of  a  trial  for 
Lslanghter  at  the  Stafford  Lent  Assizes,  1862.  A  yoang  man,  est.  27, 
he  mistake  of  a  dmggist,  was  snpplied  with  tarpeth  mineral  in  place  of 
iiop*B  mineral.  He  swallowed  abont  forty  grains  of  it,  on  an  empty 
imch,  with  a  like  quantity  of  cream  of  tartar  and  treacle.  In  ten  minutes 
ras  seised  with  violent  vomiting  and  purging,  the  pulse  was  slow  and 
Uy  the  skin  cold  and  clammy,  and  there  was  pain  in  the  abdomen, 
ciaJly  in  the  region  of  the  stomach.  Under  treatment  the  symptoms  of 
stion  abated,  but  never  entirely  subsided,  and  he  died  quietly  on  the 
snth  day  after  taking  the  poisonous  miztura  On  inspection  the  prin- 
l  appearances  were  softening  of  the  mucous  membrane  of  the  stomach 
intestines,  with  patches  of  inflammation  and  dark  discoloration.  A 
1  portion  of  the  liver  yielded  mercury  when  treated  with  copper  and 
!Ocliloric  acid. 

^iTEiLTES  or  Mercubt. — These  are  corrosive  poisons  which  are  used  for 
)a8  purposes  in  the  arts.     They  are  solid  white  salts,  easily  dissolved 
old  water  when  there  is  a  little  excess  of  acid  present.     The  acid  mer- 
c  nitrate  has  caused  death.     ('Med.  Gaz.'  vol.  6,  p.  329).     A  boy 
>lved  some  mercury  in  strong  nitric  acid,   and  swallowed   about  a 
poonfal  of  the  solution.      Soon  afterwards  he  suffered   excraciating 
in  the  throat,  gullet,  and  stomach : — ^there  was  great  anxiety,  with 
skin,  small  pulse,  colic,  and  purging.     He  became  gradually  weaker, 
died   in  abont  two  hours  and   a  half.      On  inspection,   the   throat, 
Bt,    and   stomach  were  found  corroded  and   inflamed.     Although    he 
ived  so  short  a  time,  the  mucous  membrane  of  the  stomach  was  of  a 
»  red  colour.     The  author  has  met  with  a  case  in  which  the  applica- 
of  mercuric  nitrate  to  the  throat  as  an  escharotic,  caused  immediate 
h  by  asphyxia.      (*  Guy*s  Hosp.   Bep.'  1850,  p.  206.)     Acid  nitrate 
oercnry  has  often  been  employed  by  accoucheurs  as  a  local  application 
iseases  of  the  neck  of  the  uterus.     In  one  instance  in  which  it  was 
I  used,  the  ordinary  symptoms  of  mercurial  poisoning  showed  them- 
es, and  the  patient  appears  to  have  suffered  severely.     ('  Med.  Gaz.' 
45,  p.  1025.)    In  another  case  the  application  of  the  acid  nitrate  to  the 

I  produced  an  eschar,  and  under  the  symptoms  of  mercurial  poisoning 
ted  the  death  of  the  patient  on  the  ninth  day.  The  mucous  membrane 
be  stomach  and  intestines  presented  an  arborescent  redness,  with  patches 
cchymosis.  Mercury  was  found  in  the  liver.  (Edin.  Month.  Jour.' 
I,  p.  168.) 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged  with  ad- 
istering  nitrate  of  mercury  to  her  mistress  (^Reg,  v.  E,  Smith),  The 
ience  showed  that  the  accused  had  put  the  poison  into  some  camomile-tea 
icribed  for  the  prosecutrix.  Only  a  small  quantity  was  taken,  as  the  tea 
a  nauseous  taste.  The  symptoms  were:  a  burning  sensation  in  the 
)at  and  stomach,  violent  vomiting,  and  severe  pain  in  the  abdomen. 
)  woman  recovered.  In  one  case  death  took  place  under  the  usual 
iptoms  from  the  external  application  of  the  nitrate  in  a  liniment.  ('  Edin. 
nth.  Jour.'  Aug.  1864,  p.  167.)  A  man,  aet.  32,  suffering  from  chronic 
Kmixig  by  the  nitrate  of  mercury,  was  admitted  into  Guy's  Hospital  in 
3.  He  had  been  for  four  years  engaged  in  packing  the  fur  of  rabbits, 
I,  and  other  animals,  the  dried  skins  of  which  had  been  previously 
ithed  over  with  a  solution  of  nitrate  of  mercury.     For  the  first  three 

II  he  suffered  only  from  a  feeling  of  general  weakness.  For  about  a 
^Femonth,  he  could  not  hold  ihis  hand  steadily  enough  to  shave  himself, 

he  loon  afterwards  lost  completely  the  control  over  the  voVniiVAX^  m.Q»N^ 
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ments  of  Kis  limbs.  Three  or  four  months  before  his  admission,  ho  had  fail 
slight  twitching^  of  his  mascles  when  in  bed.  He  was  not  at  all  emaciited. 
He  said  he  had  been  salivated  for  about  three  months,  soon  after  he  begM 
his  occupation  of  packing  fnrs ;  but  his  gums  were  not  tender,  and  he  faid 
no  metallic  taste  in  his  mouth.  A  month  before  his  admission  he  gweip 
his  work.  When  he  became  a  patient  he  could  walk  with  asststanoe,  bik 
on  standing  or  Ijing  down  he  oould  not  control  his  limbs,  which  trsmfalil 
considerablj.  There  were  continued  involuntary  movements  of  his  bodf 
and  limbs,  like  those  of  chorea.  He  became  much  exhausted,  owinf  ll 
want  of  sleep  ;  he  perspired  profusely.  The  urine  was  high-oolonred,  bil 
otherwise  natural.  Twelve  ounces  of  it  did  not  yield  any  mercury.  Hi 
treatment  appeared  to  give  him  rest  or  relief.  Chloroform  arrested  ttl 
spasmodic  movements,  but  only  while  he  was  under  its  influence.  Im  fiH 
days  he  passed  his  urine  involuntarily.  He  was  quieter  and  slept  a  littll 
at  night.  He  had  difficulty  in  swallowing ;  became  gradually  weaker  ml 
died,  apparently  from  exhaustion,  a  fortnight  after  his  admission.  Oi 
inspection,  the  body  was  well  nourished ;  the  muscles  were  firm  and  hethbj. 
The  brain  and  spinal  cord  were  found  to  be  quite  healthy.  The  liiiig^ 
heart,  liver,  spleen  and  kidneys,  were  free  from  any  morbid  appearaaee^  er 
any  change  to  indicate  a  cause  of  death.  An  analysis  was  made  of  iU 
brain,  liver,  and  kidney.  Six  ounces  of  each  organ  were  dried,  nl 
one- half  of  the  dried  residue,  treated  with  hydrochloric  acid  and  water,  li 
elsewhere  described,  gave,  in  forty-eight  hours,  on  a  small  portion  of  oop|M» 
gauze,  a  greyish  white  deposit,  which  yielded  globules  of  metallic  meroBf 
when  heated.  The  kidney  yielded  the  largest  sublimate  ;  but  the  qnintif 
obtained  from  each  organ  was  small,  and  might  be  described  as  mere  inotk 
The  globules  from  the  brain  and  liver  had  an  average  size  of  l-2600tlirf 
an  inch ;  those  from  the  kidney  were  larger.  In  the  fur  similar  to  tU 
which  the  man  had  been  engaged  in  packing  a  small  quantity  of  a  wMb 
salt  of  mercury  was  readily  detected.  The  case,  which  at  first  preeeski 
some  difficulty  in  accounting  for  death,  thus  resolved  itself  into  one  of  4* 
haustion  as  a  result  of  chronic  poisoning  by  mercury  under  somewlit 
unusual  circumstances.  It  is  probable  that  the  man  received  thedutcl 
the  dried  nitrate  through  the  air  which  he  breathed,  as  well  as  by  ooolKl 
with  his  mouth,  nostrils,  and  skin.  As  other  workpeople  similarly  engigtl 
were  not  found  to  have  suffered,  this  may  have  been  a  case  of  mercnni 
poisoning  due  to  idiosyncrasy. 

Analysis, — When  heated  with  dry  sodium  carbonate  in  a  tube,  tta 
nitrate  yields  a  sublimate  of  mercury.  It  fdso  responds  to  the  usual  tdil 
for  the  nitrates  (see  p.  222). 


CHAPTER  22. 


ON      POISONINO    BY     LEAD — 8UGAB    OP      LEAD — STMITOIIS — APPEARANCIS    Arm 

DEATH — CHEMICAL    ANALYSIS — LEAD    IN    OBOANIG     MIXTURES CAR60NAI1  (• 

WHITE  LEAD — CHRONIC  PGISONINa.  POISONINO  liV  COPPER — BLUB  YlTEIDt* 
SYMPTOMS— APPEARANCES  AFTER  DEATH.  POISONING  BY  OTHER  COMPOUIM  Of 
COPPER — CHEMIOAL  ANAIiYSIS.  COPPER  IN  ORGANIC  LIQUIDS — IS  ABTICLIS  ()V 
FOOD. 

Sugar  of  Lead,  Lead  Acetate,  or  Acetate  of  Lead. — This  is  more  htqfiml 

taken  as  a  poison  than  any  of  the  other  salts  of  the  metal,  although  ct^ 

of  acute  poisoning  by  lead  in  any  form  are  not  common.     The  subetwM** 

commonly  met  with  in  Bolid  YkeaTj  ct^iitaJ^2m»ToaBw^^hitc,  or  of  a  brof** 


POISONING  BT  SUGAB  OF  LEAD.     8TMPT0MS.  801 

•white  colour;  it  resembles  loaf-sagar  in  appearance,  and  has  often  been 
(taken  for  it.  It  has  also  a  sweet  taste,  which  is  succeeded  by  an  astrin- 
tt  or  metallic  taste.  It  ia  very  soluble  in  water.  Four  parts  of  distilled 
«r  at  60^F.  will  dissolve  one  part ;  and  it  is  much  more  soluble  at  a 
^ing  temperature. 

SympiawM, — ^Acetate  or  sugar  of  lead  is  by  no  means  wit  active  poison, 
loagii  it  is  popularly  considered  to  possess  a  virulent  action.  In  medical 
3tice  it  has  often  been  given  in  considerable  doses  without  any  serious 
eta  reeulting.  Christison  states  that  he  has  given  it  in  divided  doses  to 
amount  of  eighteen  g^ins  daily  for  eight  or  ten  days  without  remark- 
any  unpleasant  symptom,  except  once  or  twice  slight  colic.  When, 
never,  the  quantity  taken  has  been  from  one  to  two  ounces,  the  following 
tpioms  have  beoi  observed :  a  burning,  pricking  Sensation  in  the 
laty  with  dryness  and  thimt ;  vomiting  and  uneasiness  at  the  pit  of  the 
nach,  sometimes  followed  by  severe  colic.     The  abdomen  is  tense,  and 

walls  have  been  occasionally  drawn  in.  The  pain  is  relieved  by 
Bure»  and  has  intermissions.  There  is  generally  constipation  of  the 
rels.  If  any  f sBces  are  passed,  they  are  commonly  of  a  dark  colour,  in- 
itive  of  the  conversion  of  a  portion  of  the  lead  into  salphide.  The 
a  is  cold,  and  there  is  great  prostration  of  strength.  When  the  case  is 
iraoted,  the  patient  has  been  observed  to  suffer  from  cramp  in  the  calves 
fche  legs,  pain,  in  the  insides  of  the  thighs^  numbness,  and  sometimes  para- 
is  of  the  extremities.  The  affection  of  the  nervous  system  is  otherwise 
Seated  by  giddiness,  torpor,  and  even  ooma.  A  well-marked  bine  line 
I  been  noticed  round  the  margin  of  the  gums,  where  they  join  the  teeth. 
A  remarkable  series  of  cases  of  poisoning  by  lead  acetate  has  been  re- 
nted. ('  Lancet,*  May  5,  1849,  p.  478.)  By  some  accident,  about  thirty 
tnds  of  this  substance  were  mixed  at  a  miller's  with  eighty  sacks  of 
nv  and  the  whole  was  made  into  bread  by  the  bakers  and  supplied  as 
lal  to  their  customers.  It  seems  that  no  fewer  than  500  persons  were 
acked  with  symptoms  of  poisoning  after  partaking  of  this  bread.  In  a 
r  days  they  com|dained  of  a  sense  of  constriotion  in  the  throat  and  the 
•  cyf  the  stomach,  violent  cramping  pains  round  the  navel,  rigidity  of  the 
iominal  muscles,  a  dragging  pain  in  the  loins,  and  cramp  with  paralysis 
the  lower  extremities.  There  was  obstinate  constipation,  and  the  urine 
IB  scanty  and  of  a  deep  red  colour.  The  pulse  generally  was  slow  and 
sble ;  the  countenance  anxious  and  sunken,  frequently  of  a  peculiar  livid 
le ;  tongue,  flabby ;  gums  marked  by  a  deep  blue  line.  The  surface  was 
ol,  and  there  was  a  general  arrest  of  the  secretions.  Sickness  was  not  a 
liform  symptom,  and  even  when  it  existed  at  first,  it  speedily  subsided. 
le  mental  faculties  were  undisturbed.  Not  one  of  the  cases  proved  fatal, 
it  among  the  more  aggravated  there  was  great  prostration,  with  collapse, 
rid  countenance,  universal  cramps,  numbness,  and  other  alarming  symp- 
ms.  After  apparent  convalescence,  some  of  the  symptoms  returned  in  a 
ore  aggravated  form  vrithout  obvious  cause,  and  for  a  long  time  the 
ttients  were  out  of  health.  Purgative  medicines  were  found  most  effectual 
1  the  treatment.  The  quantity  of  lead  acetate  taken  by  each  person  could 
it  be  determined,  as,  on  analysis,  the  samples  of  bread  were  found  to  be 
•eqaally  impregnated  with  the  substance. 

iiven  when  the  patient  recovers  from  the  first  symptoms,  the  secondary 
bets  often  last  for  a  considerable  time.  Two  girls,  each  swallowed  an 
mce  of  sugar  of  lead  by  mistake.  Soon  afterwards  they  felt  a  burning 
lin  in  the  mouth,  throat,  and  stomach,  and  in  a  quarter  of  an  hour  they 
Mnited  freely :  in  half  an  hour,  there  was  severe  pain  in  the  bowels,  with 
Brging.  Under  treatment  recovery  took  place.  ('Prov.  Med.  Jour.' 
p.  1846.)  After  the  lapse  oi  a  year,  they  both  suffered  irom  ne^^s^^QSKCv 
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in  the  pit  of  the  stomach,  which  was  tender  cm  pressure.  Nothing 
be  retained  on  the  stomach ;  and  there  was  a  choking  sensation 
throat,  with  other  constitutional  symptoms.  Paralysis  and  other  sjn^jn^ 
of  nervous  disorder  are,  however,  by  no  means  necessary  conseqnenoaa 
girl  who  had  swallowed  sixty  grains  of  lead  acetate,  and  had  gnfiert 
severely  from  the  primary  symptoms,  recovered  in  aboat  three  weekf  wiA 
oat  any  paralysis  or  other  disorder  affecting  the  mnscniar  system.  (*  Luwe^' 
Ap.  4,  1846,  p.  384.)  This  lead-palsy  appears  to  be  a  more  common  eos* 
sequence  of  chronic  poisoning ;  t.e.  od^  small  doses  taken  at  intervals. 

Appearances, — In  one  acute  case 'related  by  Kerohhoffs,  the  mnool 
membrane  of  the  stomach  was  removed  in  several  places,  especially  mi 
the  intestinal  opening ;  and  most  of  the  intestines  were  in  a  highly  ii 
flamed  state.  A  trial  for  murder  by  this  snfastance  took  place  at  tb 
Central  Criminal  Conrt,  in  Nov.  1843  {Reg,  v.  Edwards),  The  stomac 
and  intestines  are  stated  to  have  been  found  inflamed,  and  there  were  dir 
Rpots  on  the  former.  In  animals,  according  to  Mitscherlich,  whenthedoi 
is  large,  the  mucous  coat  of  the  stomach  is  attacked  and  corroded:  thi 
change  appears  to  be  purely  chemical,  and  takes  place  in  all  parts  of  tli 
body  with  which  the  salt  of  lead  comes  in  contact.  If  given  in  a  mi 
dose,  it  is  decomposed  by  the  gastric  secretions,  and  ezertu  no  corrosii 
power  on  the  mucous  membrane.  When  lead  acetate  was  eiven  mixed  wit 
albumen  and  dissolved  in  acetic  acid,  death  took  place  with  great  rapidity 
but  on  inspection,  the  stomach  was  not  found  corroded.  This  ooitot 
action  is  a  property  of  the  neutral  salt,  and  is  not  manifested  when  tbedoi 
is  small,  or  when  the  poison  is  combined  with  an  acid. 

Quantity  required  to  destroy  life, — Nothing  certain  is  known  concemin 
the  fatal  dose  of  sugar  of  lead.  The  facts  already  detailed  show  that  i 
may  be  taken  in  comparatively  large  quantities  wiUiout  producing  serioi 
effects.  Thirty  or  forty  grains  have  been  given  daily,  in  divided  don 
without  injury.  The  following  additional  cases,  in  some  of  which  recover 
took  place  under  disadvantageons  circumstances,  prove  that  the  acetsi»< 
lead  is  far  from  being  a  virulent  poison.  Iliff  met  with  an  instance  i 
which  an  ounce  was  swallowed  in  solntion  :  the  symptoms  were  pain  in  tl 
abdomen  resembling  colic,  with  vomiting,  muscular  rigidity,  and  numbiMi 
It  was  three  hours  before  any  remedies  were  used,  and  five  hours  befei 
the  stomach-pump  was  employed  ;  but  the  person  recovered.  In  the  seooi 
case,  also,  an  ounce  was  swallowed :  magnesium  sulphate  was  fred 
exhibited,  and  the  stomach-pump  was  used.  On  the  following  momiii 
there  was  slight  excoriation  of  the  gums,  which  were  white,  with  a  sens 
tion  of  heat  in  the  throat :  the  bowels  were  relaxed,  probably  from  tt 
effect  of  the  medicine.  The  day  following,  there  were  pains  in  the  ki 
and  thighs,  with  restlessness  and  thirst.  In  a  week  the  woman  perfeed 
recovered.  In  a  case  which  occurred  to  Alderson,  a  man  swallowed  t 
ounce  of  the  acetate  of  lead  in  a  drunken  fit.  There  was  violent  vomitinf 
and  the  man  recovered. 

Chemical  Analysis,  Lead  Acetate  as  a  solid, — 1.  If  a  portion  of  il 
powder  is  heated  in  a  small  reduction  tube,  it  melts,  then  again  heoomi 
solid :  again  melts,  acqairing  a  dark  colour,  and  gives  off  vapours  of  aceli 
acid ;  a  black  mass  is  left  in  the  tube,  consisting  of  carbon  and  redooe 
metallic  lead.  No  sublimate  is  formed.  If  heated  alone  yellow  lead  (srA 
with  reduced  metal  remains.  2.  It  is  very  soluble  in  water,  even  wfafl 
cold ;  spring-water  is  tnmed  milky  by  it,  from  the  presence  of  caritf 
nates  and  sulphates.  3.  A  small  portion  of  the  powder  dropped  into  i 
saucer  containing  a  solution  of  potassium  iodide  acqnires  a  fine  yellow 
colour,  4.  When  dropped  into  caustic  potash  it  remains  white,  h,  !■ 
snipimretted  hydrogeu  water  or  aamkonium.  voX^VAda^  it  is  tnxned  blackiiB 
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'^  Vcfpeot  it  naemUeB  the  white  salts  of  some  other  metals.  6.  When 
'  V^^dsr  is  boiled  in  a  tube  with  dilated  sntphnrio  acid,  acetic  acid, 
""^  bj  its  odour  and  volatility,  escapes.  All  these  properties  taken 
f^W,  prore  that  the  salt  is  lead  tkcetate. 
^*idAeelaU  in  tolvtion, — If  lead  acetate  is  dissolved  in  water  for  the 
DpoM  of  making  farther  examination,  we  shoald  note  the  following 
Uli:— I.  A  small  qnantitf,  slowly  evaporated  on  a  glass  slide,  will  give 
Slier  white  prismatic  crystals,  which  are  tamed  yellow  by  potaaaitim 
He,  and  black  by  ammoniam  sulphide.  The  solntioa  is  said  to  be 
tiftl;  bat  the  common  lead  acetate  haa  an  acid  reaction.  2.  Diluted 
htric  add  prodacea  an  abDndant  white  precipitate,  insolnble  in  nitric 
,  bnt  BolnUein  strong  hydrochlorio  acid,  also  in  a  largeezceas  of  potash. 


I  ifl  precipitated  of  a  bright  yellow  colonr  by  the  polatiivm  iodide;  the 
w  lead  iodide  is  solable  in  potash,  forming  a  colonrleas  solntion.  It  is 
lissolved  by  concentrated  hydrochloric  acid.  4.  Ammonium  sulphide  or 
laretted  hydn^n  gas,  prodacea  a  deep  black  precipitate,  even  when 
ban  the  IW.OOOth  part  of  the  salt  is  dissolved.  5.  Place  a  few  drops  of 
alntion  on  clean  platiaam-foil  in  a  platinnm  capsnle,  acidulate  it  with 

0  acid,  then  touch  the  surface  of  the  platinum  through  the  solntion 
R  slip  of  zinc: — crystals  of  metallic  lead  are  ioBtantly  deposited  on 

ioo :  by  this  method  a  small  quantity  of  the  metal  may  be  det«cted 
HjUected.     6.  Zinc  alone  placed  in  acid  solntioos  lowly  displaces  the 

The  metal  is  thns  obtained  as  a  dark  blae  spongy  maes. 
ead  in  Organic  mixhtrei  in  the  liuuei,  Sre. — Lead  acetate  ia  precipitated 
tany  organic  substances,  espeoiallj^  by  casein,  albumen,  and  tannic 
Thus  we  may  have  to  analyze  either  an  organic  liquid  containing 
or  a  precipitate  of  mncus  and  lead.  Sulphuretted  hydrogen  will  not 
Vte  lead  from  its  compounds  with  albuminous  subetances.  The  fluid, 
e,  or  organ — such  as  a  part  of  the  liver — should  be  dried  and  incinerated 
porcelain  vessel.     The  ash  should  be  heated  with  a  small  qnantity  of 

1  acid  dilated  with  four  parts  of  water,  and  then  evaporated  nearly  to 
ess.  The  residne  shoald  be  digested  in  a  small  quantity  of  distilled 
r  (free  from  lead),  filtered,  and  a  current  of  washed  sulphuretted 
Dgen  gas  shoold  be  passed  into  it.     The  prodnction  of  a  brown  colonr 

brown  or  black  precipitate,  not  readily  dissolved  by  acids,  indicates 
irobable  presence  of  lead.  The  residue  insoluble  in  mtric*acid  may  still 
lin  some  lead  in  the  form  of  sulphate.  This  may  be  extracted  by 
Qg  with  ammoniacal  eolation  of  ammonium  acetate.  A  more 
mte  method  consiste  in  destroying  the  organic  matter  by  means  of 
■uam  chloiate  and  hydrochloric  acid  (p.  274),  as  volatile  comytw!^ 
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of  lead  may  be  present.  In  all  cases  the  brown  or  black  prodpita^^ 
duoed  by  sulpha  retted  hydrogen  mast  be  redissolved  in  nitric  acf ^^ 
other  tests  confirmatory  of  lead,  such  as  the  potassium  iodide  a.ii^ 
snlphnric  acid  test  applied. 

Goulard's  Extract.  Suhaeeiate  of  Lead,  Symptonu  and  Bftc^ 
This  sabstance  has  caased  death  in  at  least  foar  instances— one  in  faP^ 
and  three  in  England.  A  woman,  est.  21,  swallowed  about  three-quifti^ 
of  a  pint  of  Gonlard's  extract  of  lead  (strength  not  stated),  having  bi^ 
with  small  doses.  When  first  seen  she  was  in  great  agony.  There  ifii 
severe  colicky  pain  in  the  abdomen,  which  she  rubbed  frequently,  and Al 
mnscles  of  the  belly  were  drawn  inwards.  The  pulse  was  feeble,  there  ntf 
trembling  of  the  hands,  and  she  was  in  constant  motion  with  her  M 
from  severe  suffering.  There  was  heat  in  the  throat  and  abdomen,  witt 
intense  thirst,  and  a  desire  to  vomit;  but  there  was  no  actual  vomiting  a 
purging.  A  dose  of  magnesium  sulphate  produced  vomiting,  and  ih 
recovered;  but  there  remained  obstinate  constipation  of  the  boweh 
(*  Lancet,'  Jan.  14,  1860.)  Ooulard  Waier  is  made  by  adding  one  dn^ 
and  a  half  of  this  solution  to  a  pint  of  water. 

White  Lead.  Lead  Hydrocarhonaie.  Carbonate  of  Lead. — A  cue  d 
poisoning  by  the  carbonate  of  lead  was  reported  by  Snow,  in  QA 
1844,  to  the  Westminster  Medical  Society.  A  child,  aged  five  years,  till 
portion  not  so  large  as  a  marble,  ground  up  with  oil.  For  three  dtyik 
merely  suffered  from  pain  in  the  abdomen,  and  oostiveness.  On  the  Had 
night  the  child  became  rapidly  worse,  and  there  was  Tomiting.  He  <fid 
ninety  hours  after  taking  tne  poison,  having  passed  some  offensive  motkri 
of  a  greenish -black  colour  (probably  from  aomixture  with  lead  snlphiU 
before  he  died.  The  mucous  membrane  of  the  stomach  was  much  infiuMi 
and  of  a  dark-red  colour  throughout.  Lead  could  not  be  detected  in  tti 
contents  or  tissues  of  the  stomach,  or  in  the  matter  vomited.  It  is  remufc 
able  that  in  this  case  so  small  a  quantity  should  have  proved  fatal  witM 
exciting  any  marked  S3'mptoms  of  irritation  in  the  first  instance.  A  jotM 
man,  set.  20,  was  recommended  to  take  chalk  on  account  of  acidity  m 
heartburn.  He  took  by  mistake  a  piece  of  white  lead,  and  ate  sM 
five  or  six  drachms.  After  a  few  hours  there  was  vomiting,  and  he  ooft 
plained  of  violent  burning  pains  in  the  stomach.  Twenty-four  hoOi 
afterwards,  when  first  seen,  he  suffered  from  severe  pain,  particukrija 
the  pit  of  the  stomach  and  at  the  navel.  His  face  was  red  and  swollen, tt 
eyes  were  shining  and  prominent ;  his  tongue  and  mouth  dry  and  very  rMl| 
the  abdomen  wan  distended  and  extremely  sensitive  to  superficial  piuiiii^ 
whilst  stronger  pressure  alleviated  the  pain;  there  was  great  thirst;  Al 
bowels  were  constipated.  Magnesium  sulphate,  with  twenty  dropi  rf 
tincture  of  opium,  was  given  to  him,  followed  by  larger  doses  of  the  Mi 
salt  with  an  oily  emulsion,  under  which  treatment  the  patient  sooni^ 
covered.  (Casper's  *  Wochenschr.'  No.  36,  1844.)  Most  of  the  cseeiot 
poisoning  by  carbonate  of  lead  have  been  of  a  chronic  character. 

In  1881,  a  little  girl,  aged  two  years  and  a  half,  was  noticed  to  ki 
feverish  and  restless,  and  was  reported  to  have  had  a  bad  night.  The  ftt 
lowing  day  she  vomited  constantly,  was  unable  to  take  any  food,  vd 
suffered  greatly  from  thirst.  It  was  considered  that  she  was  snffeRtf 
from  severe  gastric  catarrh,  induced  probably  by  sucking  cheap  coloaiw 
crayons,  the  pink  mark  of  one  of  which  was  noticed  on  the  child's  moitt. 
In  a  few  days  the  child  rallied,  and  it  was  thought  that  all  danger  M 
over ;  but,  on  the  twenty-third  day  of  the  illness,  she  was  seized  with  «•• 
vnlsions,  and  the  next  day  she  died.  All  the  organs  were  healthy,  vi^^ 
exception  of  the  brain  and  a\x>max^\i.    ^Vi^  Vdt  «lde  of  the  brain  is  npoHei 
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^\)eeii  difliended  with  fluid,  whilst  the  stomach  presented  signs  of  acute 
filiation,  and  in  two  places  perforation  had  occurred.  Either  the  ef^- 
^io  the  ventricles  or  the  condition  of  the  stomach  might,  it  was 
'Aered,  have  accounted  for  the  fatal  issue.  An  analysis  of  the  crayons 
^^  that  they  all  contained  poison.  The  most  poisonous  was  a  pink 
which  contained  more  than  half  its  weight  of  white  lead,  coloured 
an  innocuous  vegetable  substance.  The  weight  of  this  crayon  was  fifty 
18.  Another  crayon  contained  Prussian  bine,  mixed  with  Dutch  pink, 
fe.  Med.  Jour.' 1882, 1,  p.  669.) 

Ironie  Poisoning, — Colica  pictonttm,  or  Painter's  Golic^  is  a  chronic  form 
isoning  by  carbonate  of  lead.     It  is  often  difficult  to  trace  the  source 
>  poison,  so  slowly  and  insidiously  are  the  effects  manifested.     In 
instances  the  poison  is  received  through  the  lungs,  or  skin,  or  by  the 
,  although  no  physical  or  chemical  evidence  of  this  mode  of  introduc- 
an  be  obtained.    In  another  work  ('  On  Poisons,'  2nd  ed.  p.  485)  the 
r  has  referred  to  cases  in  which  colic  and  paralysis  have  occurred 
rsons  who   have  slept  in  newly-painted  rooms.    Alderson  mentions 
\  instances  of  this  kind.     ('Lancet,'  Oct.  30,  1852,  p.  391.)    The 
r  snffered  from  a  severe  attack  of   colic  as  a  result  of  sitting  in  a 
for  a  few  hours  a  day  in  which  a  large  surface  of  canvas  for  an  oil- 
ng  had  been  covered  with  white  lead  and  drying  oil.    An  officer,  est. 
ud  of  painting  in  oil-colours,  worked  for  some  time  in  a  room  eight 
|uare  which  had  a  large  stove  in  it.     He  was  attacked  with  wrist* 
[paralysis)  in  Dec.  1855,  and  soon  afterwards  with  paralysis  in  both 
It  appears  that  his  servant  always  ground  his  colours,  mixed  them, 
leaned  his  brashes.     The  officer  had  experienced  an  attack  some  years 
» ;  but  from  this,  by  laying  aside  oil-painting,  he  completely  recovered, 
ese  instances  the  emanations  of  lead  appeared  to  have  been  received 
gh  the  lungs.    The  symptoms  were  of  the  character  peculiar  to  lead- 
ling,  and  as  they  disappeared  on  the  removal  of  the  patient  to  another 
(phere,  there  could  be  no  doubt  about  the  cause.   These  insidious  effects 
d  should  be  borne  in  mind  by  those  who  deny  that  any  noxious  emana- 
can  escape  from  papers  in  inhabited  rooms,  merely  because  the 
er  number  of  persons  who  live  in  them  do  not  suffer.     Among  white- 
manufacturers,  the  carbonate  finds  its  way  into  the  system  either 
e  skin,  the  lungs,  mouth  and  nostrils,  or  all  these  channels  together ; 
diffused  in  a  fine  powder  through  the  atmosphere,  and  thus  enters 
the  lungs.    It  has  been  remarked  in  France,  that,  in  manufactories 
B  the  powder  was  ground  dry,  not  only  have  the  labourers  suffered, 
lorses,  dogs,  and  even  rats,  have  died  from  its  effects :  the  rats  have 
affected  with  paralysis  in  their  hind  legs.    Since  the  practice  has 
1  of  grinding  the  carbonate  of  lead  in  water,  cases  of  lead  colic 
not  been  so  numerous.     A  fatal  ii^stance  of  this  kind  of  poisoning 
xnied  in  the  *  Pharm.  Jour.'  1865,  1,  38. 

[en  employed  in  the  manufacture  of  pottery  or  glazed  cards  are  liable 
tacks  of  this  kind.  There  are  numerous  other  cases  in  which  lead,  or 
reparations,  by  mere  contact  with  the  skin,  have  been  known  to  pro- 
the  usual  results  of  lead-poisoning.  An  infant  was  paralyzed  by 
m  of  its  having  been  Trashed  every  morning  with  water  contain- 
k  finely-diffused  oxide  and  carbonate  of  lead. ,  A  man  suffered  from 
palsy:  he  had  been  a  potman,  and  the  palsy  was  attributed  to  the 
tant  handling  and  cleaning  of  pewter  pots.  (*  Med.  Gaz.'  vol.  48,  p.  1047. 
another  case,  see  *  Lancet,'  1860,  I.  p.  60.)  A  case  of  lead-poisoning 
traced  to  the  handling  of  vulcanized  rubber,  impregnated  with  lead, 
man  was  a  trunk-maker,  and  used  this  material  in  his  trade.  (^  PhfibTtcv. 
.'  1870,  p.  426.)    The  zD^re  handling  of  lead  or  its  oxides,  \a  tVet^jloTG 

h.1.  X 


306  GHBONIO  POISONIKa     LEAD-PAL8T. 

Kufficiont  to  produce  all  the  effects  of  chronic  poisoning.  A  tea-dealer  im 
seized  with  symptoms  of  lead-poisoning,  and  the  cause  remained  long 
unsuspected,  until  he  admitted  that,  in  the  course  of  his  trade,  he  hsdtkB 
idle  hahit  of  often  placing  pieces  of  tea-lead  in  his  moath,  and  cndm^ 
the  metal  hetween  his  teeth. 

One  cause  of  lead-palsy  among  infants  may  be  the  use  of  faTimcaflM 
food  wrapped  in  lead-foil  having  a  thinly  tinn^  surface,  sold  as  patent  tin- 
foil. Such  infants*  food  is  sometimes  strongly  impregnated  on  the  outafa 
with  carbonate  of  lead.  ('Ox  Poisons,'  2nd  ed.  p.  505.)  Snnff  ni 
tobacco,  chocolate,  and  other  substances  in  ordinary  use  are  freqnenflj 
wrapped  in  this  spurious  tin-foil.  If  the  articles  are  kept  in  a  dampphoe^ 
they  may  thus  become  impregnated  with  carbonate  of  lead.  In  a  cue  ii 
Guy's  Hospital,  in  18G1,  no  source  of  lead  could  be  traced,  althongh  tibe 
symptoms  were  those  of  chronic  lead-poisoning,  and  lead  was  found  in  Ht 
urine.  Cosmetics  and  hair-dyes  containing  preparations  of  lead,  commod^ 
called  hair-restorers,  may  also  produce  dangerous  effects.  The  author  md 
with  an  instance  in  which  paralysis  of  the  muscles  on  one  side  of  the  neok 
arose  from  the  imprudent  use  of  a  hair-dye  containing  lithaige.  Thw 
hair-dyes  or  '  hair-restorers,'  are  sometimes  solutions  of  lead  acetde  of 
variablo  strength,  in  perfumed  and  coloured  water.  In  other  cases  tiNf 
consist  of  load  hyposulphite  dissolved  in  an  excess  of  sodium  hyposii]{ilnl& 
In  one  instance  the  continued  use  of  sach  a  dye  is  reported  to  have  piofed 
fatal,  and  lead  was  found  in  the  liver  and  one  of  the  kidneys.  ('PhiaL 
Jour.'  1869,  1,  p.  304;  also  Jan.  1869,  p.  44/0.)  Lacy  has  pointed  oA  I 
the  injury  to  health  which  is  likely  to  follow  the  use  of  white  lead  ai  i 
cosmetic  by  actors.  The  glazed  white  leather  lining  of  hats  is  8trao|^ 
impregnated  with  carbonate  of  lead,  which  may  penetrate  the  body  by  tki 
perspiring  skin.  Other  facts  connected  with  this  form  of  lead-poisooi^ 
will  be  found  in  the  'Med.  Times  and  Gaz.*  Ang.  1852,  p.  223:  'Asa  ^ 
d'Hyi?.'  1859,  1,  pp.  95,  296 ;  1861,  1,  pp.  342,  389 ;  and  18/0, 1, 72. 

White  lead  is  sometimes  contained  in  small  proportions  in  loaf  sniii* 
owing  to  the  moulds  in  which  the  sugar  is  set  being  painted  with  inniB 
lead,  and  a  portion  being  thus  mechanically  taken  up.  Besides  the  woikan  | 
in  lead  factories,  plumbers,  painters,  workers  on  gas  and  water  pqiaib  ' 
printers  (types),  potters  (glazing  with  lead  glaze),  weavers  (lead  vngUi  i 
on  looms),  tile-makers  (striking  files  on  leaden  cushions),  enamel  worin  ^ 
and  others  are  liable  to  suffer  from  chronic  lead-poisoning.  ThevMof  » 
cosmetics  containing  lead,  the  use  of  lead-glazed  crockery,  the  taking  d  i 
snuff  adulterated  with  oxides  of  lead ;  and  the  use  of  aerated  beveKipii  ] 
and  drinking  water  which  has  been  allowed  to  have  remained  in  oootMi  ^ 
with  lead,  arc  all  recognized  sources  of  lead-poisoning.  In  one  remarbUi  - 
case  a  proof-reader  was  poisoned  by  reading  printed  proofs  for  many  yeHSt  , 
Typc-metiil  is  an  alloy  of  which  lead  is  a  preponderating  constituent  i 

Water  which  contains  more  than  one-twentieth  of  a  grain  of  M 
per  gallon  should  bo  rejected  as  unsafe.  Such  a  water  g^ves  a  seuible  | 
darkening  of  colour  when  a  wineglassful  of  it  is  placed  in  a  «Uti 
porcelain  dish,  acidulated  with  a  few  drops  of  hydrochloric  acid,  andtbs 
a  drop  of  ammonium  sulphide  added.  Soft  waters,  more  especially  tiu* 
moorhmd  and  feiTuginouH  which  are  acid,  and  those  contaminated  vfl 
the  products  of  decomposing  sewage,  are  especially  prone  to  act  tft^ 
metallic  load. 

The  most  frequent  cause  of  chronic  lead-poisoning  is  the  use  of  ^nn^ 

kept  in  leaden  cisterns  or  pipes,  or  the  careless  employment  of  white  or  ic> 

lead  as  a  cenient  for  pipes.     For  an  instructive  series  of  cases  showing  At 

oiTocts  of  water  poisoned  with  lead,  see  a  paper  by  De  Mussy.    (*  I^^ 

goart.  Jour.'  May,  1849  •,  u.\bo  '^(L  Q»:  -^^V  44^  13.  260.)    These  ctf* 


LBADrPOISONING  BY  WATEB-8UPPLY.  §0? 

mi  Glaremdnt,  among  tlie  members  of  the  ex-Royal  Family  of 
The  e&cts  were  tnuced  to  the  use  of  pare  water  which  had 
an  impregnation  of  lead  by  contact  with  that  metal,  in  the 
n  of  from  one-seventh  of  a  grain  to  one  grain  in  the  imperial 
Thirteen  out  of  thirty-eight  persons  were  affected,  and  to  each 
that  the  nails  of  the  toes  and  fingers  acquired  a  blaeish  discolora- 
le  children  of  the  family  did  not  suffer.  No  symptoms  appeared 
nr  the  water  had  been  in  use  for  a  period  of  from  five  to  seven 
ind  more  than  half  of  those  who  used  the  water  escaped  any  ill 
A^ccording  to  Herapath,  the  symptoms  of  lead-poisoning  have  been 

in  a  community  by  so  small  a  quantity  as  one-ninth  of  a  grain 
L  a  gallon ;  and  Smith,  of  Aberdeen,  concludes  from  his  investiga- 
t  the  limit  of  manifestly  deleterious  action  would  seem  to  be 
re  between  one-tenth  and  one-twentieth  of  a  grain  in  a  gallon. 
Beport  on  Loch  Katrine  Water,*  p.  107.)  Waters  collected  from 
I   districts    generally  contain   lead,   either  in  suspension  or  in 

In  one  of  these,  i  proposed  to  be  supplied  to  Wrexham,  the 
lund  the  proportion  of  lead  to  be  one-eleventh  of  a  grain  in  a 
i  quantity  which  might  prove  noxious  to  some  portion  of  a  town 
D,  as  a  result  of  long-continued  use.  A  medical  offioeif  of  health 
beforo  a  Committee  of  the  House  of  Lords,  in  May,  1864,  that 
s  less  than  one-fourteenth  of  a  grain  of  lead  in  a  gallon,  and 
proportion,  if  present,  would  do  no  injury,  while  one-twelfth  of  a 
aid  be  noxious,  although  the  data  upon  which  this  sharply-defined 
n  was  based  wero  not  made  public.  According  to  Ohristison, 
3  act  more  or  less  upon  lead,  and  as  a  limit  of  safety  for  persons 
water  for  domestic  purposes,  the  proportion  of  lead  should  not 
ae-millionth  part,  or  about  one  grain  in  fifteen  gallons  of  water. 
.  Jour.'  1872,  p.  852.)  A  water  which  acts  chemically  on  the 
ly  soon  cease  to  act  by  reason  of  a  deposit  taking  place  in  the 
»f  the  pipes,  and  the  metal  is  thus  protected  from  further  chemical 
When  the  water,  beforo  entering  the  pipes,  is  already  provided 
much  lead  that  it  easily  admits  of  detection  in  a  pint,  a  slight 
1  impregnation  will  suffice  to  ronder  it  poisonous.  A  safe  sani-' 
would  be  that  suggested  by  Penny.  All  lead-contamination  is 
able,  and  no  deg^ree  of  it  can  be  considered  safe.  Lead  is  an 
ktive  poison,  and  affects  soAie  persons  powerfully  in  the  smallest 
B.  For  an  account  of  the  various  conditions  under  which  water  is 
be  poisoned  with  lead,  and  the  efEects  produced  by  the  use  of  such 
e  reader  is  referred  to  the  author's  work  *  On  Poisons,'  p.  506.  An 
tice  has  sprung  up  of  substituting  for  puro  block-tin  an  alloy  of 
>ad,  in  the  so-called  tinning  of  iron  and  copper  utensils.  The  small 
Dilers  of  cisterns,  supposed  to  be  tinned,  aro  really  covered  with  a 
pewter ;  and  lead  may  thus  be  conveyed  into  food  and  water  under 
imces  not  suspected.  Gobley  has  fully  pointed  out  the  danger  of 
tice  in  reference  to  pnbHc  health.  ('  Ann.  d'Hyg.'  1869, 1, 237.) 
50  it  was  proposed  to  refine  sugar  by  Uie  use  of  a  salt  of  lead.  It 
d  that  the  proportion  of  lead-salt  contained  in  sugar  refined  by 
ess  varied  from  one-twentieth  to  one-tenth  of  a  grain  in  a  pound, 
imissioncrs  of  Inland  Be  venue,  considering  that  this  small  quantify 
led  the  public  health,  referred  the  consideration  of  the  question  to 
Carpenter,  and  the  author.  They  came  to  the  conclusion  that 
3  degree  of  contamination  of  such  a  universal  article  of  food  as 
as  objectionable,  and  that  such  a  process  of  manu&cture  should 
as  possible  prohibited. 
not  80  much  the  quantity  oi  lead  taken  in  any  com  ^^Oql  dL<^T* 
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mines  the  symptoms  of  lead-poisoning  as  its  continned  introduction.  Kerer 
more  than  a  yerj  small  qnantitj  of  lead  is  found  in  such  cases  in  the  blood 
and  in  the  internal  organs.  Heubel  has  stated  that  the  Tnaximnm  is  0*02 
per  cent.,  or  one  part  in  five  thousand.  The  metal  is  eliminated  chiefty 
through  the  urine :  perhaps  also  through  the  hile. 

Symptoms  and  Appearances. — The  symptoms  of  chronic  poisoning  Iry 
lead  are  well  marked.  These  are,  first,  siens  of  impairment  of  nutrition; 
and  even  when  the  patient  experiences  no  diminution  of  streneth  and  health, 
the  skin  assumes  a  sallow  or  yellowish  tint  (ictems  satuminus).  The  patient 
may  experience  a  sweetish,  styptic,  or  astaringent  taste  in  the  month.  A 
symptom  of  a  peculiar  nature  was  first  pointed  out  by  Burton  (*Mei 
Gaz.'  vol.  25,  p.  687),  namely,  a  hhienessoi  the  edges  of  the  gums,  where 
these  join  the  bodies  of  the  teeth :  the  teeth  are  of  a  brownish  colour. 
Chambers  affirms  that  this  bine  line  on  the  gums  is  an  early  conseqaenee 
of  lead-poisoning  in  any  form,  and  is  a  distinguishing  sign  of  lead-oolic 
This  line  is  absent  where  the  teeth  have  been  extracted.  A  blue  maik 
round  the  edge  of  the  gums  has  been  noticed  in  some  cases  of  poisoning  bj 
mercurial  preparations ;  and  it  is  possible  that  in  an  adyanced  stage  oif 
chronic  poisoning  by  l€»d,  it  may  be  absent — as  where,  for  example,  tb 
individual  has  ceased  to  expose  himself  to  emanations  of  lead.  ('  Med.  Timei,' 
Feb.  14,  1846,  p.  395.)  Many  facts  tend  to  show  that  in  general  it  is  an 
early  symptom. 

Specific  lead  disease  now  frequently  makes  its  appearance ;  though  in 
many  cases  the  poisoning  stops  short  here.  There  are  four  recognittd 
forms  of  chronic  lead-poisoning ;  yiz.  colic,  which  is  by  far  the  mort  ir»> 
quent  form  ;  pains  in  the  joints  (arthralgia),  the  source  of  which  ]s  often 
oyerlooked ;  paralysis,  which,  though  a  less  frequent  consequence  than 
arthralgia,  has  attracted  more  notice ;  and,  still  more  rarely,  cerebral  afiec* 
tions.  Tanquerel,  in  1830,  found  that  these  four  forms  of  disease  were  met 
with  in  the  following  orders  of  relative  frequency :— colic  in  57,  arthralgia 
in  35,  paralysis  in  5,  and  cerebal  affections  in  3  per  cent,  of  the  casea  col- 
lected. The  usual  course  is  that  there  is  at  first  pain  with  a  sense  of  sinloBg 
commonly  in  or  about  the  region  of  the  navel,  the  seat  of  the  colon,  heaee 
called  colic.  Next  to  pain  there  is  obstinate  constipation,  retraction  of  the 
abdominal  parietes,  loss  of  appetite,  thirst,  foetid  odour  of  the  breath,  aod 
general  emaciation,  with  paralysis  of  a  peculiar  kind  afEecting  the  extensor 
muscles,  and  can  sing  a  dropping  of  the  wrist,  or  showing  itself  in  a  geneial 
paralysis  of  the  limbs.  The  paralysis  is  peculiar,  and  affects  at  first  almoit 
exclusively  the  extensor  muscles  at  the  back  of  the  forearm,  so  thattha 
patient  loses  the  power  of  raising  the  hand  from  the  wrist :  hence  iit 
name  '  wrist-drop  *  applied  to  this  form  of  paralysis.  Squinting  aai 
amaui'osis  are  occasional  symptoms.  Albumen  is  commonly  found  in 
the  urine  in  advanced  stages  of  the  disease.  Chronic  poisoning  hj  l^d 
often  kills  the  patient.  After  death  the  large  and  smidl  intestines  haia 
been  found  mnch  contracted,  and  their  coats  thickened.  These  chingtf 
have  been  especially  observed  in  the  colon.  Granular  degeneration  of  tho 
kidneys  is  common.  The  affected  muscles  are  found  atrophied  and  thor 
strioB  indistinct.  In  the  year  1880,  in  England  and  Wales,  sizty-aerea 
deaths  were  assigned  to  lead,  a  larger  number  than  was  credited  to  anj 
other  poison. 

Analysis. — White  lead  is  a  solid  white  powder,  insoluble  in  water,  aai 
immediately  blackened  by  sulphuretted  hydrogen  or  ammonium  solphida 
1.  When  lieated  on  platinum,  it  leaves  a  residue  of  yellow  or  orange 
coloured  oxide  of  lead,  soluble  in  nitric  acid.  2.  The  carbonate  is  eaw 
<li88olved  with  effervescence  by  diluted  nitric  acid.  The  lead,  comlnW* 
with  nitric  acid,  may  be  readily  detected  in  the  filtcfred  solution  by  the  tests 
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alneadj  mentioned.  Lead  is  detected  in  the  tissues  bj  incineration, 
dissolving  the  ash  in  dilate  nitric  acid,  and  passing  snlphuretted  hydrogen 
gifl,  when  a  black  precipitate  of  lead  sulphide  fails.  This  may  be  again 
dissolyed  in  dilate  niiric  acid  and  other  tests  applied  to  the  solution. 
SitisfBctory  data  are  wanting  as  to  the  quantity  of  lead  met  with  in  the 
hodj  Biter  death. 

Oxides  of  Lead. — The  yellow  oxide  (massicot),  and  the  puce-coloured 
oxide  (peroxide),  are  but  httle  known,  except  to  chemists.  Litharge  and 
TniTiium  or  red  lead  are,  however,  much  employed  in  the  ai*t8,  and  have 
aometimes  given  rise  to  accidental  poisoning.  A  woman  who  had  swallowed 
two-and-a-quarter  ounces  of  the  red  lead,  was  admitted  into  hospital.  No 
symptoms  appeared  for  nine  hours.  There  was  then  colicky  pain,  with 
mgent  .vomiting,  followed  by  headache  and  general  tenderness  of  the  ab- 
domen. She  entirely  recovered  in  about  twelve  days.  ('Guy's  Hosp. 
Bep.*  1850,  p.  209.)  In  March,  1870,  owing  to  an  accident,  some  red 
lead  became  mixed  with  a  quantity  of  beer  at  a  brewery  at  Guildford. 
Several  persons  who  drank  this  beer  suffered  from  lead-poisoning.  One 
man  died,  bat  it  was  probable  that  disease  of  the  lungs  was  the  immediate 
dose  of  death.  Colicky  pains,  a  blue  line  on  the  gums,  and  constipa- 
tion, were  well-marked  symptoms  among  the  patients.  In  the  course  of  a 
month  as  many  as  twenty-seven  cases  of  lead-colic  came  under  treatment. 
Claooet,'  1870, 1,  pp.  428  and  495.)  One  fetal  case  of  poisoning  by  red-lead 
has  been  recorded.  (*  Report  of  Calcutta  Med.  Soc'  July  13,  1881.)  The 
"Voman  died  within  five  hours.  The  symptoms  were  pains  and  convulsions. 
The  only  noticeable  appearance  met  with  in  the  body  was  corrosion  of  the 
stomach* 

Liqaida  used  for  culinary  or  dietetic  purposes,  especially  if  they  contain 
«  free  €icid^  are  liable  to  become  impregnated  with  lead,  derived  from  the 
'slaie  of  the  vessel  in  which  they  are  kept,  and  thus  form  poisonous  salts. 
S  Tinegar  is  used,  lead  acetate  may  result.  Litharge-glaze  is  also  easily 
dissolved  by  alkaline  or  fatty  substances.  The  eating  of  dripping,  or  the 
fit  of  meat  baked  in  a  newly  glazed  vessel,  has  been  known  to  give  rise  to 

•  slight  attack  of  colic ;  while  the  symptoms  were  refeiTed  by  the  person 
to  some  substance  mixed  with  the  food.  (For  cases  see  '  Med.  Gaz.' 
yol  47,  p.  659  ;  also.' Lancet,'  1860, 1, 962.)  In  1852,  four  men  partook  of 
ilubarb-pie  and  milk  for  supper ;  shortly  afterwards  they  wei-e  all  seized 
^Kth  violent  vomiting  and  intense  colic.  Lead  was  detected  in  a  portion  of 
Ae  vomited  matters  and  food.  The  only  source  to  which  the  lead  could 
%a  traced  was  the  glaze  of  the  pans  in  which  the  milk  was  kept.  Cider 
h  sometimes  poisoned  with  lead  owing  to  the  use  of  leaden  vessels  or  pipes 
la  its  manufacture.  An  instance  of  the  fatal  effects  of  cider  so  poisoned 
i  reported  to  have  occurred  in  Worcestershire  in  1864,  and  another  fatal 
••le  occurred  in  Herefordshire  in  1867.  Eight  men  were  seized  with 
vpuptoma  of  lead-poisoning,  and  one  died.     Herapath  found  one  grain 

•  lead  in  a  gallon  of  the  cider.  The  leaden  pipe  was  found  corroded 
M  the  acid  in  the  cider.  Lead  pipes  are  largely  used  by  publicans  for  the 
•■pply  of  beer.  It  is  possible,  therefore,  if  the  beer  is  acid,  and  is  allowed 
to  remain  some  time  in  the  pipe,  the  first  portions  drawn  may  acquire  an 
iBipir^nation  of  lead,  which  may  give  rise  to  colic  and  other  unpleasant 
vpBiptoms.  When  liquids  of  this  kind  are  impregnated  with  lead,  the 
Set  18  immediately  known  by  their  being  turned  of  a  brown  colour 
V  sulphuretted  hydrogen.  Newly  glazed  vessels  yield  traces  of  lead, 
^>ore  or  less,  on  boiling  in  them  vinegar,  pure  acetic  acid,  or  a  solution 
^  pore  potash.  In  this  manner  the  poisonous  nature  of  the  glaze  may 
j^  tested,  the  lead  being  dissolved  either  by  the  acid  or  the  alkali, 
^^mon  acetic  acid  has  been  known  to  contain,  as  impurity,  two  per  cent. 
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of  lead  acetate.     Lead  is  also  fonnd  in  citric  and  tartaric  adds,  and  in 
salts  which  haye  been  crystallized  in  leaden  pans.     Lithaige  was  formerij 
much  used  to  remove  the  aciditj  of  sour  wine^  and  to  oonyey  a  sweet  tute. 
Lead  acetate,  or  some  other  vegetable  salt  of  the  metal,  is  in  these  cam 
formed ;  and  the  nse  of  snch  wine  maj  be  productive  of  alarming  sjmptoiiL 
Many  years  since  a  fatal  epidemic  colic  prevailed  in  Pftris,  owing  to  tkii 
cause ;  the  adulteration  was  discovered  by  Fourcroy,  and  it  was  immedifltdlj 
suppressed.    Wine  thus  poisoned  is  Imown  by  its  being  blackened  Iqr 
sulphuretted  hydrogen. 

Snuff  has  been  adulterated  with  red  lead  in  order  to  improve  its  coloBr. 
Two  instances  of  chi'onio  poisoning  by  lead  have  come  under  the  author^ 
and  one  under  the  editor's  notice  as  a  result  of  the  presence  of  oxide 
of  lead  in  snuff.  One  sample  contained  the  oxide  in  large  proportion.  TUi 
noxious  adulteration  has  frequently  given  rise  to  paralysis  and  other  fom 
of  lead-disoase.  ('  Med.  Gar.'  vol.  32,  p.  138 ;  '  Ann.  d'Hyg.'  1831,  2, 197; 
'  Lancet,'  Jan.  21,  18(30,  p.  60.)  It  is  readily  detected  by  incinerating  i 
small  quantity  of  the  snuff  in  a  porcelain  capsule,  and  digesting  the  ash  in 
warm  dilute  nitric  acid.  This  may  be  afterwards  diluted  with  water  and 
filtered  for  the  application  of  the  tests  for  lead.  Sonnenkalb  considerBd 
that  snuff  frequently  acquires  an  impregnation  of  lead,  by  reason  of  the 
covering  of  lead  in  which  it  is  packed.  He  has  collected  nineteen  cam 
of  this  foi*m  of  chronic  poisoning :  in  fourteen  of  these  there  was  panlyai, 
and  in  five  there  were  symptoms  of  gastric  disturbance.  The  arms  wen 
most  commonly  affected  with  paralysis  and  wasting  of  the  ezteoBOi 
muscles.  In  twelve  cases  there  was  a  blue  colour  of  the  gums.  All  suf  eied 
fi*om  colicky  pains  and  constipation.  The  poisoned  snuff  had  beennM^ 
for  a  period  of  from  six  montJis  to  twenty  years :  and  on  leaving  it  cH 
the  patients  im])roved  rapidly,  and  eventually  recovered.  (See  abc 
'Lancet,*  1870,  II.  p.  781,  and  *Pharm.  Jour.'  1870,  p.  465;  and  Hom'i 
•  Vierteljahrsschrift,*  1868,  2,  175.) 

PfiKrARATioys  OF  Copper. 

All  the  salts  of  copper  are  poisonous.  The  two  most  commonly  knowi 
in  commerce  are  the  Sl'i.phatk,  or  Blue  Vitriol,  and  the  Subacktate,  o 
Vei^diokis.  The  former  has  been  frequently  taken  and  administered  xi 
largo  doses,  for  the  purpose  of  suicide  and  in  attempts  at  murder.  In  ih 
latter  case  the  attempt  has  been  immediately  discovered,  owing  to  A 
strong  metallic  taste  possessed  by  the  salt.  This  would  in  general  reode 
it  impossible  that  the  poison  should  be  taken  unknowingly.  With  th 
exception  of  these  salts,  poisoning  by  copper  is  nsually  the  accidental  renl 
of  the  common  employment  of  this  metal  for  culinary  purposes.  There  ai 
two  copper  salts — the  Arskxite  (Scheele's  Green)  and  the  Aceto-Arseoi 
(Brunswick  Green) — which  chiefly  owe  their  poisonous  properties  * 
arsenic.  This  has  been  elsewhere  considered  (p.  279).  In  1880,  oa 
death  from  copper  }K)isoning  was  registered  in  England. 

Blub  Vitriol.  StiJjyhate  of  Copper.  Copper  SuJphaie. — Copper  Sil 
phate  has  been  frequently  given  for  the  purpose  of  procuring  abortii 
In  doses  of  half  an  ounce  and  upwards,  it  acts  as  a  powerful  irritait  a 
adults,  and  a  much  smaller  quantity  would  suffice  to  destax>y  in&ntej< 
children.  The  salt  speedily  causes  vomiting  of  the  most  violent  w 
this  sometimes  expels  the  poison  from  the  stomach,  and  the  person  reoortf 
The  vomited  matters  are  remarkable  for  being  generally  of  a  Uue  orgn^ 
colour;  and  broken  crystals  of  blue  vitriol  were  discovered  in  tbeiB»» 
A  case  in  which  the  poiaon  waa  \a\i:fi)iiL  ixi  ei  loosely  pulverulent  state.  U  ta 
ffreen  colour  of  the  Tomitedi  Vu\]QL\da  v&  oiiSi^^  \j^  iS^Vksr^  bile  it  will  no 
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cquire  a  blue  tint  on  adding  tb  a  portion  of  the  green  liqnid  a 
oliitibn  of  annnonia ;  bat  if  it  be  caased  by  a  salt  of  copper,  this  change 
t  eolonr  will  serve  to  indicate  the  &ct.  There  is  headache,  pain  in  the 
Uomen,  with  purging  ;•  the  pain  is  of  a  colicky  character ;  and  in  aggra- 
lied  cases,  there  are  spasms  of  the  extremities  and  convnlsions. 
^ttdtal  met  with  an  instance  in  which.  yioleDt  convulsions  were  produced 
Da  young  woman  by  two  drachms  of  the  sulphate  of  copper.  Paralysis, 
niDsibility,  and  even  tetanus,  have  preceded  death,  when  the  poison  was 
dmimstered  to  animals.  Axuong  the  symptoms  casually  met  with  in  the 
inman  subject,  may  be  mentioned  jaundice.  This  has  been  observed  to 
ttend  poisoning  by  the  sulphate,  as  well'  as  by  Soheele's  Green.  The 
ledicinal  dose  of  copper  sulphate  as  an  emetic,  is  from  five  to  fifteen 
iniiis,  and  as  a  tonic  from  one  to  three  or  four  grains. 

There  are  but  few  instances  in  which  this  poison  has  proved  &tal  in  the 
nman  subject.  In  1836,  a  girl,  sixteen  months  old,  put  some  pieces  of 
^ue^tone  (copper  sulphate),  which  were  given  to  her  to  play  with,  into 
Br  month.  In  a  quarter  of  an  hour  the  child  vomited  a  blneish-green 
donred  matter,  with  pieces  of  copper  sulphate  in  it ;  the  skin  was 
[temately  cold  and  hot,  but  there  was  no  purging.  The  child  died  in 
mr  hours,  without  being  convulsed,  but  it  was  insensible  before  death. 
'Med.  G^az.'  vol.  18,  p.  742.)  Unfortunately  no  inspection  of  the  body  was 
■de.  Galippe  denies,  on  inadequate  evidence,  the  poisonous  properties 
(oopper  salts. 

Appearajices, — In  poisoning  with  the  salts  of  copper,  the  mucous 
wmbrane  of  the  stomach  and  intestines  has  been  found  more  or  less 
udceoed  and  inflamed,  in  the  few  fatal  cases  which  have  been  hitherto 
Dunined :  the  membrane  has  been  also  found  destroyed  and  softened  in 
nsoning  with  verdigris.  The  gullet  has  presented  an  inflamed  appear- 
Boe.  In  a  case  of  poisoning  with  verdigris,  quoted  by  Orfila,  the 
omach  was  inflamed  and  thickened,  especially  towards  the  intestinal 
pening,  the  orifice  of  which,  owing  to  the  general  thickening,  was  almost 
Iditeiated.  The  small  intestines  were  throughout  inflamed,  and  per- 
oration had  taken  place,  so  that  part  of  the  green  liquid  was  effused  into 
)e  abdomen.  The  large  intestines  were  distended  in  some  parts,  and 
mtracted  in  others,  and  the  rectum  was  ulcerated  on  its  inner  surface. 
Toxicologic.')  The  lining  membrane  of  the  intestines  has  been  found 
DODghout  of  a  deep  g^reen  colour,  owing  to  small  particles  of  verdig^ris 
ihering  to  it.  It  has  been  said  that  this  is  an  uncertain  character  of 
Mning  by  copper ;  since  a  morbid  state  of  the  bile  often  gives  a  similar 
iloar  to  the  mucous  membrane  of  the  stomach  and  duodenum.  This 
ijection  cannot  apply  when  the  green  colour  is  found  in  the  gullet,  and 
iioaghont  the  intestines ;  and,  under  any  circumstances,  the  evidence  from 
le  presence  of  a  green  colour  would  amount  to  nothing  in  the  judgment  of  a 
naent  witness,  unless  copper  were  freely  detected  in  the  parts  sc  coloured, 
b  f^reen  stain,  if  due  to  copper,  will  be  turned  blue  by  ammonia. 

Vebdtobis.  Subacetate  of  Copper, — This  salt  produces  s^ymptonis  some- 
hat  similar  to  those  caused  by  the  sulphate.  There  is  a  strong  styptic 
etalHc  taste,  with  a  sense  of  constriction  in  the  throat,  followed  by  severe 
lieky  pains,  vomiting  of  a  green-coloured  liquid,  and  purging,  with 
oleiit  straining  (tenesmus).  A  woman  who  swallowed  two  ounces  of 
sdigriB  died  in  three  days :  in  addition  to  the  symptoms  above  described, 
icre  were  convulsions  and  paralysis  before  death.  Niemann  relates  that 
female,  aged  24,  swallowed  half  an  ounce  of  verdigris,  and  died  under 
nptoms  of  severe  irritation  of  the  stomach  in  sixty  hours.  (*  Taschenbuch,' 
458.)  In  consequence  of  the  great  uncertainty  of  its  operation,  subacetate 
copper  is  not  employed  internally. 
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The  SuBCHLORiDE  and  Cabbonate  aVe  also  imtant  poisoiuk 

Chronic  poisoning  by  copper  ia  occaaionallj  aeen  among  workers  in  iUs 
metal  and  its  salts.    The  poison  enters  the  system  partly  by  thelmgim 
the  form  of  dust,  and  partly  by  the  skin  in  handling  the  metal  or  ifa  aKk 
The  marked  symptoms  are  a  coppery  taste  in  the  month,  giddineas,  ptti 
in  the  bowels,  vomiting,  occasional  diarrhoea,  and  wasting  of  the  bodj. 
Clapton  has  pointed  oat  another  symptom,  namely,  a  green  line  on  tai 
margin  of  the  gnms.     He  met  with  this  in  a  sailor  and  in  some  woiUig 
coppersmiths.     ('Med.  Times  and  Qaz.'  Jane,  1868,  p.  658.)     The  gam 
line  was  well  marked,  and  this  was  shown  by  tests  to  be  owing  to  copper. 
The  perspiration  from  the  hands  in  working  had  converted  the  copper 
into  sabchloride,  and  thus  led  to  its  absorption  by  the  skin.     Several  chbi 
of  clironic  poisoning  by  copper  among  coppersmiths  have  been  treiM 
by  Cameron,  but  this  symptom  was  not  notic^.     (*  Med.  Times  and  Gti.* 
1870,  1,  581.) 

The  existence  of  chronic  copper  poisoning  is  not  donbted  by  Urn 
majority  of  authorities  on  toxicology ;  bnt  it  must  be  admitted  that  miok 
has  been  alleged  as  to  this  form  of  disease  which  is  open  to  question.  Ike 
fact  that  the  majority  of  workers  in  copper  and  its  compounds  rennb 
perfectly  healthy  is  not  conclusive  as  to  tho  innocuous  character  of  the 
metal,  spite  of  the  assertions  of  Gblippe.  ('  £tude  Toxicol,  sur  le  Cuin^* 
Paris,  1875.)  Oppolzer  asserts  that  ne  has  seen  a  case  of  copper  paaljai 
affecting  the  right  arm,  and  very  similar  to  lead  paralysis.  (' Ziemssenji 
Cyclop,  of  Med.'  vol.  xvii.  p.  503.) 

Chemical  Analysis, — The  salts  of  copper  are  generally  known  by  thrir 
colour ;  whether  in  tho  solid  state  or  in  solution,  they  are  either  bias  or 
green.  The  salts  of  one  other  metal  are  also  of  a  green  colour,  name^, 
nickel ;  but  there  are  striking  chemical  difEerences  between  the  salfa  of 
this  metal  and  those  of  copper.  There  are  three  very  soluble  salts  of 
copper ;  two  of  these  are  blue,  the  sulphate  and  nitrate,  and  one  green,  tltt 
chloride.  The  solutions  of  tho  copper  salts  have  generally  an  acid  readioa. 
The  5alt  should  be  dissolved  in  water,  diluted,  and  the  following  tests  naj 
then  be  applied : — 

Tests, — 1.  Solution  of  ammonia  gives  a  blueish-white  precipitate,  wbiek 
is  soluble  in  an  excess  of  the  test,  forming  a  deep  violet-blue  Uqiud. 
2.  Potassium  ferrocyanide  gives  a  rich  claret-red  precipitate;  if  the 
quantity  of  copper  is  small,  the  liquid  acquires  merely  a  light-red  cokyor; 
if  large,  the  precipitate  is  of  a  deep  red-brown  colour,  and  of  a  gelaiiDoai 
consistency.  Potassium  ferrocyanide  will  act  on  tho  violet-blue  solutioa 
produced  by  ammonia,  provided  acetic  acid  is  added  to  nentraliie  tho 
ammonia.  One  ])ortion  of  tho  liquid  may  thus  be  tried  by  the  t«o 
tests.  3.  Sulphuretted  hydrogen  gas,  or  ammonium  sulphide,  gives  a 
deep  chocolate- brown  precipitate,  even  in  an  acid  solution;  or,  if  the 
copper  is  in  small  proportion,  merely  a  reddish-brown  colour.  4.  A  slip  of 
IKilished  iron  (a  common  needle),  suspended  by  a  thread  in  the  Hqidd, 
slightly  acidulated  with  sulphuric  acid,  is  speedily  coated  with  a  layer 
of  copper,  even  when  tho  salt  is  present  in  very  small  proportion.  If 
the  needle  is  left  for  some  days  in  the  liquid,  the  iron  will  be  sloidf 
removed,  and  a  hollow  cylinder  of  metallic  copper  will  remain.  This  msy 
bo  washed,  dissolved  in  diluted  nitric  acid,  and  tested  with  the  foregmof 
tests  ;  or  the  iron,  coated  with  copper,  may  be  at  once  partially  immened 
in  ammonia  and  exposed  to  air.  The  liquid  then  becomes  slowly  hhtfr 
Half  a  grain  of  copper  sulphate  dissolved  in  sixteen  ounces  of  water  msy 
be  thus  easily  detected.  The  blue  solution,  acidified  "vs-ith  acetic  acid, 
gives  a  red  colour  or  precipitate  with  potassium  ferrocyanide,  5.  Tk 
Electrolytic  test, — If  a  few  drops  of  the  copper  solntion  are  placed  on 
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am-foil,  sliglitlj  acidalated  with  a  diluted  acid,  and  the  platinum 
n  touched  througli  the  solution  with  a  slip  of  zinc,  metallic  copper, 
wetl-known  red  colour,  is  immediately  deposited  on  the  platinum. 
the  quantity  of  copper  is  small,  there  is  merely  a  hrown  stain ;  but 
I  liquid  is  formed  by  pouring  on  it  ammonia,  and  exposing  it  to  air. 
>lue  liquid  may  be  further  tested  with  potassium  ferrocyanide 
dow), 

oper  in  Organic  liquids. — The  copper  is  liable  to  be  precipitated  by 
I  organic  substances,  e.g,  albumen,  fibrin,  casein,  and  mucous  mem- 
;  but  some  of  these  organic  compounds  are  easily  dissolved  by  acids, 
n  by  an  excess  of  the  solution  of  copper  salt.  A  portion  at  least 
salt  of  copper  is,  therefore,  commonly  held  dissolved.  In  such  cases 
B  one  peculiar  character  possessed  by  these  liquids,  i,e,  they  have  a 
dly  green  colour^  even  when  the  copper  salt  is  in  a  far  less  than 
ous  proportion.  The  sulphate  of  copper,  used  in  medicine  and 
itry,  sometimes  contains  traces  of  arsenic.  Ten  grains  of  the  crystal- 
olphate  will  occasionally  be  sufficient  to  yield  evidence  of  the  presence 
enic.  When  the  sulphate  has  been  given  as  an  emetic,  traces  of 
s  may  be  found  in  the  contents  of  the  stomach  or  in  the  matters 
id.  Sulphate  of  copper  is  occasionally  met  with  as  a  fraudulent 
m  to  bread.  (Horn's  '  Vierteljahrsschr.'  1870,  1,  322.  Also  *  Mod. 
and  Gaz.'  1871, 1,  509.) 

polished  needle,  or  a  fine  iron  wire,  may  be  used  in  these  liquids  as  a 
st  for  the  presence  of  the  salts  of  copper.  If  in  large  quantity,  the 
*  may  be  precipitated  by  sulphuretted  hydrogen,  the  sulphide  collected, 
and  converted  into  a  soluble  sulphate  by  the  action  of  strong  nitric 
If  in  small  quantity,  the  following  is  the  most  expeditious  methpd 
aining  copper  from  any  organic  liquid  which  contains  a  soluble 
ous  salt  of  this  metal.  Having  added  a  few  drops  of  diluted  sul- 
\  acid,  and  filtered  the  liquid,  let  a  portion  of  it  be  placed  in  a 
im  capsule  or  crucible,  and  a  slip  of  zinc  introduced.  Wherever 
utinum  is  touched  by  the  zinc,  metallic  copper  of  its  ordinary  red 
is  deposited ;  and  after  having  in  this  way  coated  the  platinum 
e,  the  surplus  liquid  may  be  poured  off  and  the  capsule  well  washed 
The  copper  is  then  dissolved  in  nitric  acid,  and  the  tests  may  be 
d  to  the  solution  after  the  excess  of  acid  has  been  driven  off  by  heat, 
ce  of  nitric  acid  and  heat  a  strong  solution  of  ammonia  may  be  used 
cold.  Under  exposure  to  air  the  metal  is  oxidized  and  dissolved  in 
minutes,  forming  a  blue  solution.  The  ammoniacal  solution  may  be 
klized  with  diluted  acetic  acid,  and  potassium  ferrocyanide  then 
d.  The  red  colour  of  the  metal  deposited  on  platinum,  is  characteristic 
per ;  but  should  any  doubt  exist,  this  may  be  removed  by  placing  a 
ed  needle  in  the  ammoniacal  solution  and  adding  diluted  acetic  acid 
itralize  it.  The  needle  is  immediately  covered  with  a  red  layer  of 
\  Not  much  importance  should  be  attached  to  the  discovery  of  mere 
of  this  metal  either  in  the  body  or  in  articles  of  food.  Copper, 
ced  for,  may  be  found  in  many  cases  in  the  tissues  and  in  food, 
circumstances  quite  unconnected  with  poisoning.  ('  Guy's  Hosp. 
1858,  p.  303.) 

the  tissues  or  urine, — ^Dry  and  incinerate  the  organic  matter,  digest 
sidue  in  warm  nitric  acid,  and  then  evaporate  to  dryness.  The 
9  may  be  dissolved  in  a  small  quantity  of  water,  and  a  polished 
immersed  for  some  hours.  The  metallic  deposit,  if  any,  on  the 
,  may  be  recognized  as  copper,  either  by  its  colour  or  by  the  action 
uonia. 
9per  injood. — The  medico-legal  history  of  poisoning  by  copper  would 
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bo  incomplete  without  some  remarks  on  the  action  of  certain  articles  of 
food  on  this  metal,  when  it  is  nsed  for  calinary  purposes.     This  is  not  t 
frequent  form  of  accidental  poisoning.     The  symptoms  rarely  appear  until    I 
after  the  lapse  of  three  or  four  hours,  or  even  a  much  longer  period.    | 
There  is  commonly  nausea,  with  colicky  pains  and  cramps  in  the  limbs.  &    \ 
results  from  the  exp>eriment8  of  Falconer  and  others,  that  metallic  eopper    I 
undergoes  no  change  by  contact  with  irafer,  unless  the  air  is  present,  idhct   | 
a  hydro-carbonate  is  formed.     If  the  water  contains  an  add  sodi  is 
vinegar,  or  common  salt,  or  if  there  is  oily  or  fatty  matter  in  eaoiad 
with  the  metal,  then  the  copper  is  more  rapidly  oxidized,  and  the  liqw  ^ 
or  fat  acquires  a  green  colour.     If  the  copper  vessel  is  kept  peilecdy 
clean,  and   the  food  prepared  in  it  is  allowed  to  cool  in  other  veodii 
there  is  not  much  risk  of  its  acquiring  a  poisonous  impregnation :  nera^ 
theless,  no  acid,  saline,  fatty,  or  oily  liquid  should  be  prepared  as  aa 
article  of  food  in  a  copper  vessel.     (See  'Ann.  d'Hyg.*  1832,  1,  l{&) 
Under  the  influence  of  heat  and  air,  a  portion  of  copper  becomes  disadbred,  ' 
and  the  oily  or  other  liquid  acquires  a  green  colour.    The  prepaimtioB  d 
fruits,  such  as  preserves,  in  copper  vessels,  is  necessarily  attended  wilk  \ 
some  risk  ;  for,  on  cooling,  a  green  crust  is  apt  to  form  on  the  copper,  iafr 
above  the  surface  where  the  air  and  acid  liquid  meet.     Some  liquids,  ivnb 
boiline,  a]»poar  to  be  little  liable  to  this  impregnation:  thus,  coffee^ beo^ 
milk  and  tea  have  been  separately  boiled  for  two  hours  together,  inackn 
copper  vessel,  without  any  portion  of  the  metal  being  taken  up  by  either  of  ! 
the  liquids.     (*  Falconer,  on  the  Poison  of  Copper,   p.  Co,  London,  1774; . 
also  'Orfila,*  vol.  1,  p.  GIL)     Accidents  of  this  kind  are  usually  prerenied  | 
by  lining  the  copper  vessel  with  tin,  or  by  using  vessels  of  silver;  bat  in  tot  | 
lai^o  boilers  this  plan  is  not  always  adopted;  cleanliness  alone  is  tnuiad 
to,  and  this,  when  properly  observed,  is  a  sufiBcient  preventive.  In  refemwt : 
to  culinary  vessels  the  tin  is  often  worn  away,  and  the  corroded  copper  ii  • 
thus  exposed  to  the  action  of  any  acids  contained  in  tho  food.    In  19S6, 
some  rhubarb-stems  were  stewed  in  a  copper  vessel  imperfectly  tinned  aid  \ 
dirty,  and  were  supplied  to  a  family  for  dinner.     The  children  and  their : 
governess  partook  of  it — the  latter  very  freely.    All  were  taken  ill.    lb»   ■ 
governess  suffered  most ;  there  was  violent  sickness,  with  other  syn^itoaa  ; 
of  irritation.    She  recovered  partly  under  treatment,  but  had  a  relapses, fld 
died  from  the  effects  of  the  poisoned  food.     The  oxalic  and  malic  addak 
the  vegetables  pri>bably  acted  strongly  on  the  copper. 

In  I'^OO,  a  remarkable  set  of  cases  occurred  in  a  family  at  ItchenAbbi^ 
Hants,  in  which  twelve  or  more  members  of  the  family  suffered  ffott 
symptoms  of  poisoning  similar  to  those  produced  by  copper  in  food.  A 
iNidly  tinned  cop]H>r  vessel  had  been  used  for  cooking  the  food,  with  maBk 
salt.  One  patient,  an  old  man,  a^t.  0<),  died  aflcr  three  weeks,  the  othi0 
recovered.  Tho  cook  was  charged  with  wilful  poisoning,  but  was  bbIm* 
quently  liberated.  She  brought  an  action  against  her  master  {ISdbf  f* 
<'urri'\  Queen *s  Bench,  Nov.  1867),  but  this  resulted  in  a  verdict  fbrfti 
defendant.  (Guy's  Hosp.  Rep.'  186G,  p.  329.)  A  set  of  cases  is  reptxidi 
to  have  occurred  at  Geneva,  in  1870,  in  which  ten  persons  were  taken  il 
with  symptoms  of  irritant  poisoning,  and  four  died.  It  was  found  thattta 
food  had  been  cooked  in  a  copper  utensil  containing  a  large  quantity  flf  1 
veniigris.  (*  Pharm.  Jour.'  Aug.  1870,  p.  158.)  A  fatal  case  of  poisoaiif  | 
by  copj)er  is  reported  in  the  same  journal  for  1870,  p.  874.  Copper  i» 
found  in  small  quantity  in  the  body.  Waldemann  published  a  paper  oa 
the  effects  of  copper  and  zinc  and  their  alloy  brass,  when  used  for  cnliivV 
utensils.     (Horn's  '  Viertoljahrsschrift,'  1870,  1,  247.) 

The  tin  nsed  for  lining  copper  vessels  is  frequently  alloyed  with  alaiiS^ 
proportion  of  lead,  and  thus  lead-poisoning  may  be  sabetitnted  for  pdavinjT 
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ilh  copper.  According  io  Ptosch,  many  of  the  accidents  attribnted  to 
lis  form  of  copper  poisoning  are  reallj  due  to  other  causes.  (Gasper's 
nsrteljahrssohrift/ 1852,  B.  i.  H.  i.  S.  78.)  It  has  been  elsewhere  stated 
mt  all  the  ordinary  copper  employed  for  culinary  utensils,  contains 
Mnic.  In  those  cases  in  which  the  metal  is  converted  into  insoluble 
ides  or  salts  by  acid  or  fat,  the  arsenic  may  be  found  in  an  insoluble 
rm  in  the  green  incrustation  produced.  When  copper  thus  forms  an 
nliible  salt,  arsenic  is  not  dissolved. 

It  has  been  stated  that  an  impure  gold  alloy  used  by  some  dentists 
•  been  so  largely  composed  of  copper  as  to  affect  the  health  of  those 
io  have  used  the  plates  for  the  support  of  artificial  teeth.  The  acid  and 
tts  in  the  saliva  facilitate  the  production  of  a  poisonous  salt  of  copper. 

In  the  making  of  preserved  fruits  and  vegetable  ptcJcleSy  the  salts  of 
pper  (blue  vitriol)  are  used  for  the  purpose  of  gi^'ing  a  rich  green  colour. 
my  of  the  green  pickles  sold  in  shops  were  formerly  thus  impregnated 
Ok  the  Tegetable  salts  of  this  metal,  to  which  they  owe  their  bright  grass- 
mi  colour.  The  iron-test  is  delicate.  A  bright  needle  immersed  in  the 
oUe,  or  plunged  into  the  solid,  will  be  speedily  coated  with  copper.  Only 
portion  of  the  copper  is  in  a  soluble  form.  The  quantity  of  copper  con- 
Bed  in  such  articles  may  not  be  sufficient  to  cause  fatal  effects;  but 
lions  symptoms  of  gastric  irritation  are  sometimes  produced,  and  in 
persons  these  may  assume  an  alarming  character. 


CHAPTER  23. 

■TAB  EMETIC — SYMPTOMS — APPEARANCES  —  CHRONIC  POISONING — C  HEMIC  AL 
iSALTSIS — CHLORIDE  OR  BUTTER  OF  ANTIMONY — POISONING  BY  ZINC  SULPHATE 
IHD  CHLORIDE — PREPARATIONS  OP  TIN— SILVER — GOLD — IRON — BISMUTH  AND 
CHROMIUM — POTASSIUM  BICHROMATE — THALLIUM. 

AXTAB  Emetic.  Tartarated  Antimony.  Stibiatbd  Tartar.  Symptoms 
§i  Effects, — When  this  substance  is  taken  in  a  poisonous  dose,  a  strong 
Mtellic  taste  is  perceived  in  the  mouth  during  the  act  of  swallowing.  In 
MBi  a  few  minutes  to  an  hour  there  is  great  heat  and  constriction  of 
^  throat,  with  difficulty  of  swallowing,  violent  burning  pain  in  the  region 
F^he  stomach,  followed  by  incessant  vomiting,  and,  later,  profuse  purging, 
riitness  and  extreme  depression.  The  symptoms  are  indeed  those  of 
Me  gastro-intestinal  inflammation.  The  pulse  is  small  and  rapid,  some- 
Ims  imperceptible ;  the  skin  cold,  and  covered  with  a  clammy  perspira- 
bn;  and  the  respiration  is  painful.     Should  the  case  prove  fatal,  death 

3  be  preceded  by  giddiness,  insensibility,  great  prostration  of  strength, 
Bometimea  violent  spasms  of  the  muscles  of  the  extremities,  which  may 
jPnie  either  a  clonic  or  a  tetanic  character.  Such  are  the  symptoms  in  an 
■rtecase  of  poisoning  by  this  substance.  Gases  of  poison  by  tartar  emetic 
jlirat  greatly  resemble  those  of  poisoning  by  arsenic;  but  in  fatal  cases 
Pi  remissions  often  seen  in  arsenical  poisoning  are  absent,  and  recovery  is 
tMttnon  even  when  there  is  great  collapse.  Occasionally  a  pustular  erup- 
hk  like  that  produced  by  the  external  application  of  tartar  emetic,  appears 
^the  skin. 

■  Death  may  occur  within  twenty-four  hours ;  but  it  is  more  common  at 
filter  period.  The  quantity  actually  required  to  destroy  life  is  unknown. 
•will  probably  depend  in  some  deg^ree  on  whether  active  vomiting  and 
^iging  have  been  excited  or  not;  for  these  symptoms  hav^  not  been 
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present  in  all  cases.  Doses  of  from  twenty  grains  to  one  onnce  liaTebeei! 
taken  without  destroying  life,  although  alarming  symptoms  of  irritataon 
have  followed.  In  one  case,  a  man,  set.  50,  took  iortj  grains  of  tartar 
emetic,  and  died  in  about  four  days.  This  was  the  only  one  out  of  five 
cases  of  poisoning  by  this  substance  quoted  by  Orfila  which  proved  fatal 
('  Orfila,  vol.  1,  p.  480.)  Beck  mentions  a  case  in  which,  fifteen  grains 
of  tartar  emetic  in  solution  killed  a  child  in  a  few  weeks :  vomitiiig  and 
purging  were  among  the  symptoms,  and  these  were  followed  by  oonvnlnons 
and  death.  This  case  proves  that  a  patient  is  not  always  saved  by  vomit- 
ing and  purging :  the  fatal  effects  on  such  an  occasion  are  probably  dne  Id 
rapid  absorption.  ('Med.  Oaz.'  vol.  44s,  p.  334.)  An  adult  was  killed  in 
ten  hours  by  a  dose  of  one  drachm,  in  spite  of  early  and  violent  vomiting. 
('Med.  Gaz.'  vol.  45,  p.  801.)  In  two  cases  ten  grains  killed  each  child  in 
a  few  hours.  A  dose  of  four  grains,  however,  has  been  known  to  prodnoe 
alarming  symptoms :  this  dose  gave  rise  to  violent  pain  in  the  abdomen, 
vomiting,  and  purging.  The  patient  then  fell  into  strong  convulaicmB, 
which  lasted  half  an  hour.  He  became  speechless,  no  pulse  could  be  pe^ 
ceived,  the  skin  was  cold,  and  it  was  supposed  that  he  was  dead.  Stuun- 
lating  frictions  and  poultices  were  employed,  and  he  slowly  recovered  ia 
about  fourteen  days.  This  poison,  administered  in  small  doses,  may 
occasion  death  by  reason  of  its  exei*ting  a  depressing  influence  on  tb 
action  of  the  heart.  Aged  persons,  or  those  who  are  debilitated  by  diseaaei 
may  die  under  these  circumstances  fi'om  a  medicinal  dose  or  doses  whid 
would  produce  no  injur}'  to  strong  and  healthy  adults.  The  effects,  how- 
ever, should  be  clearly  traced  to  the  action  of  the  poison,  and  not  be  owing 
to  exhaustion  as  a  result  of  disease.  In  1853,  a  case  was  referred  to  the 
author,  in  which  it  was  supposed  that  two  doses  of  antimonial  wine,  eqnal 
to  about  three  grains  of  tai-tar  emetic,  had  caused  the  death  of  a  man  who 
w^as  in  a  diseased  condition,  by  its  remote  effects  upon  the  heart  No 
trace  of  poison  was  found  in  the  stomach  or  tissues ;  there  were  no  symptoms 
to  indicate  poisoning,  and  under  these  circumstances  death  could  not  be 
reasonably  attributed  to  the  medicine.  The  man  died  in  about  twenty 
hours,  pi'obably  from  exhaustion  of  the  vital  powers  as  a  result  of  diseasei 
and  not  from  the  action  of  this  substance. 

In  1881,  a  young  man  was  killed  in  six  hours  by  a  dose  of  fifteen  grains 
of  tai-tar  emetic.  The  characteiistic  eruption  of  tartar  emetic  was  found 
on  the  mucous  membrane  of  the  stomach.  (*  Fnedreich's  Blatter  f.  (Jerichd 
Med.'  1882,  p.  8.)  A  man,  act.  28,  swallowed  tico  drachms  of  tartar  emetic 
by  mistake  for  Epsom  salts,  and  recovered  from  its  effects.  An  hour  afterthe 
poison  had  been  taken  he  was  found  in  the  following  state  : — his  poise  wai 
imperceptible  ;  the  tongue  was  dry  and  red  ;  the  countenance  cold,  Uvidi 
bathed  with  clammy  perspiration,  and  indicative  of  great  suffering;  violent 
pain  was  felt  in  the  stomach  and  over  the  whole  of  the  abdomen,  with  con- 
stant spasmodic  conti'action  of  the  muscles,  particularly  of  the  abdomen  and 
arms.  The  fingei'S  were  firmly  contracted,  and  the  muscles  quite  rigid.  He 
vomited  once,  about  half  an  hour  after  he  had  swallowed  the  poison;  andaftff 
this,  he  had  constant  involuntary  watery  purging.  An  emetic  of  mustard 
and  salt  was  given  to  him,  and  this  produced  violent  vomiting  of  bifiooB 
matter.  Green  tea,  brandy,  and  decoction  of  oak-bark  were  freely  given. 
The  cramps,  vomitings,  and  watery  purging  continued  for  six  hours.  The 
symptoms  then  became  mitigated,  and  he  gradually  recovered,  sufferiif 
chiefly  fi'om  pi'ofuse  night  pei^spirations.  (*  Lancet,'  May  22, 1847,  p.  585.) 
This  case  is  remarkftblo  for  the  anomalous  character  of  the  symptoms,  as, 
in  the  absence  of  active  vomiting,  an  emetic  was  actually  I'equired  to  te 
given,  and  also  for  the  recovery  of  the  individual  after  so  large  a  dose  of 
the  poison.     In  the  *  Assoc.  Med.  Jour.'  for  April  1,  1853,  p.  281,  will  be 
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1  reported  a  case  in  which  a  physician  took  half  an  ounce  of  tartar 
ic  by  mistake  for  Bochelle  salts.  Vomiting  did  not  come  on  for  half 
Lonr ;  bat  nnder  treatment,  he  recovered  in  a  few  days.  Gonling 
¥ed  a  case  of  recovery  from  a  large  dose  in  1866.  A  veterinary 
)on  swallowed,  by  mistake  for  carbonate  of  soda,  abont  200  grains 
rtar  emetic  in  powder.  He  noticed  a  peculiar  taste.  Vomiting  came 
.  fifteen  minutes,  but  only  after  tickling  his  throat.  This  continued 
lily.  In  two  hours  there  was  seyere  purging,  with  symptoms  of 
Me.  The  vomited  matters  were  green,  and  the  evacuations  like  boiled 
There  was  no  appearance  of  blood  in  either.  In  three  hours  severe 
ps  came  on,  affecting  all  the  muscles :  he  was  unable  to  move  or  speak. 
dy  and  other  remedies  were  employed,  and  in  six  hours,  after  a  warm 
oration,  he  began  to  recover.  There  was  suppression  of  urine :  only 
dl  quantity  was  passed,  and  this  was  of  a  coffee  colour.  For  two  or 
days  he  suffered  from  stiffness  in  the  limbs  and  in  the  muscles  of  the 
sen.  In  one  case,  fifty-five  grains  caused  the  death  of  an  adult  in 
m  hours.  In  one  instance  a  small  dose  of  this  substance  caused 
i  bj  producing  intestinal  hemorrhage.  ('Assoc.  Med.  Jour.'  June  10, 
»  p.  513.)  F^rocter  met  with  the  cases  of  four  children  to  whom,  in 
»  by  mistoke,  a  mixture  of  sulphur  and  tartar  emetic  had  been  given. 
nince  of  sublimed  sulphur  and  one  drachm  of  tartar  emetic  had  been 
jed  among  the  four.  The  symptoms  presented  the  same  characters  in 
;  early  vomiting,  which  became  violent  and  incessant,  pain  in  the 
tls,  purging,  great  thirst,  cold  clammy  perspiration,  feeble  pulse,  cramps 
e  limbs  and  twitchings  of  the  muscles,  with  great  depression.  There 
no  sense  of  heat  or  constriction  in  the  throat,  and  no  difficulty  of 
lowing.     Under  treatment  they  all  recovered. 

"he  following  cases  show  the  nature  of  the  appearances  likely  to  be 
i  after  dea&.  Two  children,  a  boy  aged  five  years,  and  a  girl  aged 
)  years,  each  swallowed  a  powder  containing  ten  grains  of  tartar  emetic. 
renty  minutes  after  taking  the  powders,  they  were  seized  with  violent 
iing  and  purging,  and  gre&t  prostration  of  strength,  followed  by  con- 
ons  and  tetanic  spasms;  there  was  also  great  thirst.  The  boy  died 
ght  hours,  and  the  girl  in  twelye  or  thirteen  hours  after  swallowing 
lose.  The  bodies  were  inspected  between  four  and  five  days  after 
b.  In  that  of  the  boy  there  was  effusion  of  serum  in  the  right  pleura ; 
ower  lobe  of  the  right  lung  posteriorly  was  redder  than  natural,  and 
peritoneum  was  injected  from  recent  inflammation.  The  mucous  mem- 
e  of  the  duodenum  was  inflamed,  and  covered  with  a  whitish-yellow 
d  secretion ;  this  was  observed  throughout  the  intestines,  although  the 
BT  was  of  a  deeper  yellow  in  the  large  intestines:  there  was  no 
ration.  The  peritoneal  coat  of  the  stomach  was  inflamed.  The 
ons  membrane  of  this  organ  was  also  much  inflamed,  especially  about 
brger  curvature  and  at  the  cardiac  orifice  :  but  there  was  no  ulceration, 
oontents  (about  two  ounces  and  a  half  of  a  dark  bloody  fluid  having 
ghflj  acid  reaction)  were  adherent  to  it ;  and  in  one  case  there  was  a 
h  of  lymph.  The  tests  nsed  did  not  indicate  the  presence  of  anti- 
y.  With  regard  to  other  appearances,  the  tongue  was  covered  with  a 
it  fur,  and  appeared  soddened ;  the  throat  was  not  inflamed ;  the  wind- 
I  and  gullet  had  a  natural  appearance.  On  opening  the  head  the  dura 
BT  was  found  congested ;  the  longitudinal  sinus  contained  a  coaguium 
jrmpb  and  but  little  blood.  The  vessels  of  the  surface  of  the  brain 
)  much  injected  with  dark  blood,  the  whole  surface  having  a  deep 
lie  colour.  Every  portion  of  the  brain,  when  cut,  presented  many  bloody 
As.  The  cerebellum  and  medulla  oblongata  were  also  congested ;  there 
no  effusion  in  the  ventricles  or  at  the  base  of  the  brain«    In  tVi^  ^^odi^ 
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of  the  girl  the  morbid  appearances  were  similar;  there  were  in  add' 
the  arms,  legs,  and  neck,  patches  resembling  the  emption  of  bci 
The  arachnoid  membrane  was  more  opaqae  tfuBin  nsnal ;  and  on  the 
membrane  of  the  stomach,  where  the  inflammation  was  greatest,  ^ 
or  three  white  spots,  each  about  the  size  of  a  split  pea,  which  appc 
be  the  commencement  of  ulceration.  (*  Lancet,'  April  25, 184^  i 
A  girl,  89t.  16,  swallowed  a  dose  of  tartar  emetic  amounting  to  frc 
to  sixty  grains.  There  was  severe  vomiting  in  a  quarter  of  an  h 
this  was  soon  followed  bj  purging :  these  symptoms  continued  fc 
three  hours.  She  also  complained  of  pain,  and  a  burning  sensatio 
the  gullet.  The  vomited  matters  were  of  a  dark  colour.  On  the  f< 
morning  she  had  recovered  from  the  severity  of  the  symptoms ;  bt 
afternoon  there  was  a  relapse.  She  continually  threw  her  head  b 
screamed ;  the  skin  was  warm  and  moist ;  the  pupils  were  dilated; 
knees  drawn  up.  She  died  in  about  thirty-six  hours  after  tal 
poison,  and  during  the  six  or  eight  hours  previous  to  her  death 
quite  delirious.  An  inspection  was  made  thirty-six  hours  after  dea 
throat  appeared  swollen ;  the  lungs  were  slightly  congested ;  the  h 
healthy,  and  contained  about  six  drachms  of  fluid  blood.  The 
contained  sixteen  ounces  of  a  thick  bloody  fluid :  at  the  greater  e: 
the  coats  wore  softened,  and  blood  was  effused  under  the  mucoui 
several  places.  The  small  intestines  contained  a  similar  fluid,  wil 
mucus  ;  but  there  was  no  appearance  of  inflammation.  Only  sligl 
of  the  poison  were  found  in  the  contents  of  the  stomach  by  the  usi 
the  greater  part  having  probably  passed  off  by  vomiting  and  ] 
(^  Lancet,'  Jan.  21, 1854.)  In  animals  poisoned  by  this  substance,  I 
the  author  found  general  inflammation  of  the  lower  half  of  the  intt 
On  April  18th,  1876,  Mr.  Bravo,  a  barrister,  »t.  30,  was  poiai 
tartar  emetic.  After  dining  with  his  wife,  and  whilst  alone  in 
at  6.30  P.M.,  he  was  suddenly  seized  with  violent  sickness  and  vi 
When  seen  at  10.30  p.m.  by  Dr.  Moore,  he  was  lying  back  in  a  chai 
unconscious ;  the  breathing  was  noisy,  and  the  heart's  action  wai 
perceptible.  Ha  did  not  appear  to  suffer  pain,  and  his  appearance 
unlike  that  of  a  person  under  the  effects  of  a  narcotic.  He  had  pr 
complained  of  pain  in  the  stomach,  and  an  emetic  of  mustard  an 
had  been  given.  The  pupils  were  widely  dilated ;  and  he  was  ui 
swallow,  when  seen  shortly  afterwards  by  Mr.  Harrison.  At  1.4o 
first  vomited  blood.  At  3.30  A.M.,  on  the  19th,  soon  after  he  was 
Dr.  George  Johnson  and  Mr.  Boyes  Bell,  a  little  consciousness  re 
and  he  then  said,  to  account  for  his  state,  that  he  had  rubbed  his  goi 
laudanum,  and  that  he  might  have  taken  some  of  this  liquid.  Jnsi 
becoming  conscious,  viz.  at  2.45  a.m.,  he  vomited  blood,  and  passed 
stools.  Throughout  the  19th,  after  the  return  of  consciousness,  he  f 
excruciating  pain,  and  was  violently  purged  and  vomited  frequent! 
the  20th  the  patient  was  seen  by  Sir  William  Gull,  at  6.30  p.m.,  wk 
him  pulseless  and  dying.  He  was  told  that  he  was  dying  of  poi» 
was  asked  how  he  came  by  it.  He  replied,  *  I  took  it  myself.'  *  W! 
you  take  ?'  '  Landanam.'  When  told  that  he  had  taken  mor 
laudanum,  he  made  no  further  statement  bearing  upon  the  matter, 
to  repeat  a  second  time,  '  1  took  it  myself.'  Pain,  coUapse,  vomiting; 
ing,  and  occasional  convulsions,  especially  of  the  upper  limbs,  ooniini 
near  the  close,  when  the  vomiting  and  purging  ceased.  He  died  on  tl 
of  April,  fifty-five  hours  and  a  half  after  the  commencement  of  aym 
At  the  autopsy  made  next  day,  the  following  appearances  were  ofaser 
Dr.  Payne.  There  was  no  appearance  of  inflammation,  congestion,  o 
ration.      The  atomacb  eontam^  «.\^^\i  ^\^ht  ounces  of  thick,  gn 
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\  of  s  yellowish  colour,  containing  small  solid  Inmps,  and  had  the 
of  alcoholic  fermentation.  The  gnllet  was  natural,  and  contained 
>f  the  same  matter  as  the  stomach.  The  first  portion  of  the  bowels 
ny  soft,  being  torn  in  tying  it,  but  subsequent  careful  examination 
1  no  perforation  or  ulceration.  The  surface  was  pale  and  yellowish 
aft  of  the  stomach.  The  whole  of  the  small  intestine  was  like  this, 
the  lower  part^  where  there  were  some  red  spots.  This  part  of  the 
:  contained  yellow  pasty  matter  without  any  admixture  of  blood. 
|aent  examination  showed,  in  the  portion  called  the  ccecum,  seyeral 
doers  from  which  the  bleeding  had  evidently  taken  place,  but  there 
>  perforation.  The  remainder  of  the  large  intestine  was  yery  deeply 
itained,  but  without  ulceration.  The  contents  were  soft,  dark-red 
al,  composed  of  fcecal  matter  mixed  with  blood.  The  liver  and 
were  natural,  as  were  also  the  pancreas,  kidneys,  and  other  abdominal 
The  skull  and  the  membranes  of  the  brain  were  found  quite 
1,  containing  only  the  usual  amount  of  blood.  The  brain-substance 
lo  natural,  and  contained  no  excessive  amount  either  of  blood  or  of 
fluid.  The  mouth  and  lips  were  natural,  except  that  the  papilUe  at 
ck  of  the  tongue  were  somewhat  more  prominent  than  is  usual^ 
was  no  other  appearance  of  disease  in  the  body,  except  what  has 
oted. 

>ni  the  first  vomit  of  the  deceased,  Dr.  Redwood  obtained  antimony 
lent  to  ten  grains  of  tartar  emetic.  Antimony  was  also  detected  in 
er,  and  in  fluid  taken  from  the  large  intestines  of  the  deceased,  but 
the  contents  of  the  stomach.  Traces  of  the  metal  were  also  dis- 
d  in  the  urine  passed  during  life.  Dr.  Redwood  was  of  opinion  that 
b  twenty  grains  of  tartar  emetic  had  been  taken  by  the  deceased.  A 
#  of  wilful  murder  by  some  unknown  person  was  returned,  no  tartar 
being  traced  into  the  hands  of  the  deceased  or  any  other  person 
him.  It  was  also  known  that  Mr.  Bravo  was  well  read  in  medical 
udence,  and  was  acquainted  with  the  poisonous  nature  of  tartar 
.  Some  months  after  the  return  of  the  above  verdict,  evidence  came 
Dssession  of  the  editor,  who  watched  the  medical  aspects  of  the  case 
inquest  on  behalf  of  one  of  the  persons  living  in  the  same  house 
eased,  showing  that  Mr.  Bravo  had  tartar  emetic  in  his  possession 
six  or  seven  weeks  of  his  decease.  He  had  purchased  a  large  number 
ick  powders,  extensively  advertised  as  a  cure  for  dipsomania,  and 
id  iiuBtructions  that  these,  if  administered  too  freely  to  his  wife,  would 
romiting.  It  is  possible  that  these  powders — each  of  them  consist- 
half  a  grain  of  tartar  emetic  with  a  pink  vegetable  pigment — may 
)een  taken  in  fatal  amount  by  the  deceased,  who  was  unaware  of 
oisonous  nature,  for  the  purpose  of  causing  ejection  of  the  laudanum 
he  had  admittedly  taken.  It  is  probable  that  the  laudanum  would 
;he  ejection  of  the  tartar  emetic,  and  thus  increase  the  liability  to  a 
»ult. 

miinal  trials  for  poisoning  with  tartar  emetic  in  the  acute  form  are 
It  is  a  poison  which  cannot  easily  be  given  in  a  large  dose  without 
dng  sp>cedily  well-marked  effects;  and  as  vomiting  is  a  common 
>m,  the  poison  is  thus  early  ejected  from  the  stomach.  An  extra- 
ry  trial  for  murder  by  alleged  poisoning  with  this  substance  took 
at  Annapolis,  U.S.,  in  1871.  Mrs.  Wharton  was  charged  with 
ing  her  friend  General  Ketchum,  The  trial  lasted  fifty-two  days, 
I  astonishing  amount  of  scienti6c  evidence  was  brought  forward  for 
oeeculion  and  defence,  apparently  owing  to  the  high  social  position 
parties ;  for  there  is  nothing,  medically  speaking,  in  the  case  itself 
ight  not  have  been  settled  in  forty-eight  hours.    The  Qr«ixen\  ^odi 
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after  a  short  illness,  but  the  sjmptoms,  taken  as  a  wholes  bore  no  resem- 
blance to  those  observed  in  poisoning  with  antimony,  although  poisonin|j^ 
-was  suspected  during  life.  The  appearances  in  the  body  proved  nothing 
for  or  against  antimonial  poisoning,  and  some  physicians  of  ezperienoo 
deposed  that  the  symptoms  and  appearances  were  consistent  with  disease 
affecting  the  membranes  of  the  brain  and  spinal  marrow.  (See  *  Guy's 
Hosp.  Rep.'  18t57,  in  which  thirty-seven  cases  of  poisoning  by  antimony 
are  recorded.)  On  examining  the  chemical  evidence,  it  appears  that  the 
process  by  sulphuretted  hydrogen  alone  was  employed,  and  a  red-brown 
sulphide  resembling  that  of  antimony  was  obtained;  but  the  quantity 
obtained  as  sulphide  was  only  four-tenths  of  a  grain,  estimated  as 
equivalent  to  eight-tentlts  of  a  grain  of  tartar  emetio.  Thus  the  chemical 
analysis  brought  out  only  a  fmction  of  a  grain,  not  amounting  to  one- 
twentieth  part  of  the  quantity  said  to  be  present ;  and  no  separation  of 
antimony  in  the  metallic  state  was  made  to  corroborate  the  inference 
drawn  from  the  coloured  precipitate  produced  by  sulphuretted  hydrogen. 
No  chemical  results  were  produced  in  Court,  although  twenty  grains  would 
have  allowed  of  the  production  of  metallic  antimony  in  a  few  minutes  by 
copper,  tin,  zinc,  and  platinum,  or  by  Marsh*s  process.  The  evidence  that 
antimony  was  really  there  was  not  satisfactory,  and  that  twenty  grains 
were  present  in  the  stomach  was  wholly  unproved.  The  chemical  evidence 
does  not  therefore  conflict  with  the  pathological  evidence,  for  it  &uled  to 
show  with  clearness  and  distinctness  the  presence  and  proportion  of  the 
poison  said  to  have  been  found.  The  piisoner  was  acquitted.  ('  Amer.' 
Jour.  Med.  Sc'  Ap.  1872,  p.  329.) 

It  has  been  supposed  that  the  cases  in  which  this  poison  has  proved 
fatal  have  been  few;  but  the  author  has  reported  thirty-seven  cases,  of  which 
sixteen  wei*e  fatal.  The  smallest  fatal  dose  was  in  a  child,  three  qitartm 
of  a  grain,  and  in  an  adult,  two  grains ;  but  in  this  instance  there  were 
circumstances  which  favoured  the  fatal  operation  of  the  poison.  ('  Oufi 
Hosp.  Rep.'  1857.) 

Chronic  ^poisoning, — An  account  of  the  effects  produced  by  tartar  emetic 
given  at  intervals  in  small  doses  to  healthy  persons,  has  been  published  \f^ 
Mayerhofer.  ('Heller's  Archiv.'  184(3,  pts.  2,  3,  4,  p.  100  et  teq.)  The 
principal  symptoms  are  those  of  gasti'o-intestinal  catarrh,  vis.  nausea,  and 
vomiting  of  mucous  and  bilious  liquids ;  great  depression  ;  watery  purging; 
followed  often  by  constipation  of  the  bowels ;  small,  contracted,  and  frequent 
pulse ;  loss  of  voice  and  muscular  sti*ength ;  coldness  of  the  skin,  with 
clammy  pei'spii'ation ;  and  death  fi-om  exhaustion.  Several  cases  hire 
occun*ed  in  this  country,  which  show  that  tai-tar  emetic  has  been  thsi 
criminally  employed.  In  addition  to  the  cases  of  Ann  Palmer  and  /.  P* 
Cool',  there  ai'e  those  of  Beg.  v.  M'MuUen,  Liverpool  Sum.  Ass.  1856;  &?• 
V.  Freeman,  Drogheda  Spring  Ass.  1857 ;  and  the  cases  of  the  James familjl 
at  Liverpool.  (lii*g.  v.  Winslow,  Liverpool  Aut.  Ass.  1860.)  The  prisone' 
Winsloio  was  indicted  for  the  murder  of  his  mistress,  Ann  James.  It  wis 
clearly  pi*oved  that  antimony  had  ])cen  administered  to  the  deceased,  so^ 
only  by  the  discrimination  of  the  sym])toms,  but  by  the  detection  of  the 
poison  in  the  urine  during  life.  The  deceased  was  at  the  time  labonnBir 
under  malignant  disease  afPecting  the  ca)cum  and  stomach,  but  it  wis 
alleged  that  her  death  had  been  acceleratetl  by  antimony.  The  prisoner 
was  acquitted,  owing  to  the  difficulty  of  pro\=ing  the  act  of  administration* 
The  poison  had  been  given  at  inteiTals  in  small  doses,  and  as  deceaaed 
Bui"\'ivcd  al)out  a  fortnight  after  the  last  dose,  it  was  found  only  in  traces 
in  the  various  organs.  The  death  of  this  woman  led  to  the  exhumation  of 
the  bodies  of  three  of  her  relatives  who  had  lived  in  the  same  house  with 
her  and  the  prisoner,  and  had  died  suddenly  some  months  previously  under 
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wenmataiices.  The  yiscera  of  these  bodies  were  exammed, 
kch  case  antimony  was  fonnd  in  small  qaantitj,  bnt  still 
'  diffused  through  the  organs.  So  far  as  the  history  of 
oonld  be  obtained,  they  were  victims  of  chronic  poisoning  by 
This  canse  of  death  was  not  suspected  at  the  time.  (See 
).  Bep.'  1857  and  1860 ;  also  Beg,  ▼.  Hardman^  Lancaster  Sum. 

d  Analynt. — Tartar  Emeiie  cu  a  $olH  in  the  state  of  powder, 
id  crystalline.  It  has  been  occasionally  sold  by  mistake  for 
d  with  soda  powders,  and  sometimes  for  cream  of  tartar. — 1. 
f  dissolved  by  fourteen  parts  of  cold,  and  two  of .  boiling 
)  solution  has  a  faint  acid  reaction,  and  an  acrid  metallio 
s  decomposed  by  long  keeping.  It  is  insoluble  in  alcohol, 
vrder  dropped  into  ammonium  sulphide  is  turned  of  a  deep 
ur,  and  is  thereby  known  from  other  poisonous  metallic  salts, 
eated  in  a  reduction-tube,  it  is  charred,  but  does  not,  like 
e,  melt  before  charring.  The  metal  is  partially  reduced, 
bon  of  the  vegetable  acid,  and  the  decomposed  mass  has  a 
Q  metallic  lustre.    A  metallic  sublimate  is  not  produced  in  this 

by  the  moderate  heat  of  a  spirit-lamp.  4.  When  boiled  in 
iining  one-sixth  part  of  pure  hydrochloric  acid,  aud  metallio. 
imersed  in  the  boiling  liquid,  a  grey  deposit  of  antimony  takes 
is  metal.  The  colour  of  the  deposit  is  violet-red  if  the  quantity 
11,  bnt  the  deposit  is  black  and  pulverulent  if  very  large.  5. 
n  acidulated  with  one-tenth  part  of  hydrochloric  acid  gives  in  the 
z  sooty  deposit  of  antimony  on  a  surface  of  tin-foil.  A  solution 
produces  no  deposit  on  tin  under  these  circumstances.  A  better 
distinguishing  antimony  from  arsenic,  or  of  detecting  arsenio 
d  with  antimony,  is  to  employ  stannous  chloride  with  fuming 
c  acid.  Both  acids  of  arsenic,  and  all  their  solid  compounds 
lately  precipitated  on  boiling  them  in  this  mixture,  as  brown 
lenic.  Tartar  emetic  in  powder  produces  no  change  of  colour 
ite,  unless  it  contains  some  traces  of  arsenic,  when  the  liquid 
3  brown. 
Emetic  in  solution, —  1.  On  slowly  evaporating  a  small  quantity 

glass  it  will  crystallize  in  tetrahedra  and  in  other  derivatives  of 
ron.  If  obtained  from  a  very  dilated  Fig.s3. 

lis  crystallization  is  confused,  and 
>Lat  of  arsenious  acid.  2.  Diluted 
ftdded  to  the  solution,  throws  down 
3cipitate;  the  other  mineral  acids 
iame  way ;  but,  as  they  precipitate 
)ther  metallic  solutions,  there  are 
to  them  which  do  not  hold  with 
litric  acid.  The  white  precipitate 
1  is  easily  and  entirely  dissolved  by 
»f  tartaric  acid :  it  is  also  soluble  in 
trie  acid,  so  that  if  much  of  the  test 
t  once,  no  precipitate  is  produced, 
m  ferrocyanide  does  not  precipitate  Cr7«uis  of  Tutar  Rmetic*  magnified 
1,  whereby  tartarated  antimony  is  ^  dtaiwten. 

m  most  other  metallio  poisons.    4.  Ammonium  sulphide^  and 
{  hydrogen  g<u^  both  produce  in  the  solution  an  orange-coloured 

differing  in  colour  from  every  other  metallic  sulphide.  The 
tate  is  not  soluble  in  ammonia,  but  is  dissolved  by  hot.  strong) 
io  acid. 
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The  foregoing  teite  merely  mdieihte  tike  prMenoe  of  antiiiMMij;  batft- 
ie  in  reality  the  poison  which  we  have  to  seek.  Tftrtented  anlinMnr. 
the  only  salt  of  antimony  in  a  soluble  form  which  w  likriy  to  be  netv* 
in  medicine  or  chemistry.  Should  it  be  required  to  ^rora  tiie  mmm 
of  a  tartaratCy  this  may  be  done  by  filtering  the  liauid  from  woiek 
antimony  has  been  precipitated  by  sulphuretted  hydrogen  gi& 
evaporating  this  liquid,  cream  of  tartar  may  be  obtained. 

In  UquuU  eontaimng  organic  maftor.— ^Tartar  emetic  is  precipiiale& 
tannic  acid  in  all  its  forms,  but  not  readily  by  albumen  or  mucous  fii^ 
therefore  it  may  be  found  partly  disnoWed  in  the  Kquids.  of  the  stoo^ 
provided  no  antidote  had  been  administored.  As  a  trial  test;  if  the  IS 
IS  much  coloured,  a  portion  of  it  may,  like  arsenic,  be  submitted  to  di^ 
(p.  216)  ;  tartar  emetic  may  be  thus  obtained  in  water  in  a  state  suffi< 
pure  for  testing.  The  organic  liquid  should  be  filtered,  and  then 
acidulated  with  tartaric  acid.  A  current  of  sulphuretted  hydrogen  ^ 
now  passed  into  it,  until  there  is  no  further  precipitation.  The  snlpk^^^ 
collected,  washed,  and  dried.  If  it  is  antimony  sulphide,  it  wfll  have  au  o»*^ 
red  colour,  it  will  be  insoluble  in  a  solution  of  ammonia,  and  when  dnmd  i 
be  dissolved  by  boiling  hydrochloric  acid  (forming  antimonious  dilonA 
with  the  evolution  of  sulphuretted  hydrogen  gas.  The  boiling  shoutf  Ji 
continued  for  several  minutes  or  until  the  liquid  is  colonrlees.  On  addif 
this  solution,  if  not  too  acid,  to  water,  a  white  precipitate  of  antimosiRtf 
ozychloride  (powder  of  Algaroth,  Mercurins  Viim)  falls  down,  solvbhi^ 
tartaric  acid.  This  is  characteristic  of  antimony.  A  portion  of  the  acid  fiful 
may  bo  introduced  with  pure  zinc  and  sulphuric  acid  into  a  Marsh's  tobeff 
apparatus,  like  that  described  at  p.  272.  The  g^  which  escapes  at  the  jil 
produces  a  black  deposit  on  paper  impregfnated  with  a  solution  of  aW 
nitrate ;  but  unless  sulphur  is  present  it  produces  no  change  on  psperi** 
pret^atcd  with  a  salt  of  lead.  W  hen  ignited,  it  bums  with  a  pale  yellowsb 
white  flame,  producing  white  fumes  of  antimony  sesquioxide.  PoroeliiB,tf 
glass,  depressed  on  the  flame,  receives  a  black  deposit  of  reduced  metil^ 
antimony,  with  greyish-coloured  layers  of  oxide  at  the  cireunfanMtt 
There  is  no  metallic  lustre,  such  as  is  produced  by  arsenic,  under  waM 
circumstances,  but  on  examining  the  reverse  side  of  the  glass,  s  dia 
metallic  lustre  will  be  perceptible.  This  deposit,  unlike  arsenic,  ii  ^ 
dissolved  by  a  solution  of  bleaching  powder.  If  a  current  of  thegiik 
heated  to  redness  while  passing  through  the  tube,  a  tin- white  riiU(  * 
metallic  antimony  will  be  deposited  close  to  the  heated  spot.  This  is  mwk 
more  fixed  than  the  deposit  of  arsenic,  and  cannot,  like  it,  be  resolredi^ 
a  white  sublimate  of  octahedral  crystals.  If  the  gSM  is  made  to  J0 
through  a  small  (jnautity  of  fuming  nitric  acid,  it  is  decomposed,  ttl 
antimony  is  oxidized,  and  may  be  obtained  as  a  white  insoluble  residseii 
evaporation.  A  solution  of  silver  nitrate  produces  no  change  of  ooknril 
this  deposit ;  but  if  one  or  two  drops  of  ammonia  are  added,  tliers  ii* 
black  precipitate  of  silver  antimonide. 

The  following  method  of  detecting  antimony,  when  dissolved  is  if 
ovganic  liauid,  is  based  upon  electrolysis  by  which  copper  and  other  wtm 
may  be  detected  under  similar  circumstances  (p.  812).  Acidslsfei' 
portion  of  the  suspected  liquid  with  hydrochloric  acid,  and  place  it  ii^ 
shallow  platinum  capsule.  Touch  the  platinum,  through  the  acid  JiifA 
with  a  piece  of  zinc.  Wherever  the  metals  oome  in  oontact,  metallie  n^ 
mony,  in  the  state  of  a  black  powder,  is  deposited  on  the  surface  oftti 
platinum.  The  liquid  should  be  poured  off,  and  the  capsule  tkoroig^r 
washed  with  distilled  water.  This  may  be  effected  without  distiirhb^A> 
deposit.  A  small  quantity  of  ammonium  sulphide  poured  on  the  Up 
depomtf  speedily  diasoVvea  \t  wYioin  Yl^^Xa^^  vi^ii  im  evaporation  so  omift 
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red  aaElnDaiLjiKlp]iidezeBxa£ii&  This  may  be  diaeolyed by  af^w  drdps-e^ 
■faEOOif  bydroohlone  acidy  and  on  adding  the  acid  liquid  to  water,  an  <Kiy- 
chkride  of  the  metal  ia  fMrecipitated.  By  this  prooeas  antimony  in  smalf 
qaaatity  may  be  detected  in  any  liqnid  containing  organic  matter.  Ii^ 
fdaoe  of  ammoninm  siilpiiideiy  Btrong  nitric  acid,  or  a  solntion  of  pennangr: 
aaata  ci  potash,  may  be  employed  to  oxidize  the  metallic  deposit  and  ih^ 
doty  reandne  treated  as  described  below. 

In  ihe  tiuum. — The  antimony  may  be  deposited  in  the  organs,  so  thai 

tiie  snlphnretled  hydrogen  nor  the  electrolytic  process  will  yield  anj 

flBtis£aetory  resnits.     The  fiver  or  other  organ  should  be  finely  cut  np,  and 

Wled  in  a  miztore  of  one  part  of  hydrochloric  acid  and  five  parts  of 

'vater.    After  some  time,  the  liqoid  may  be  tested  by  introducing  into  iti 

a  slip  of  polished  copper*foil  free  from  antimony.     If  antimony  is  present 

IB  small  qnantity,  tne  copper  will  acquire  a  reddish  or  yiolet-coloored^ 

dsposit  on  its  snrfiBbee ;  if  in  large  quantity,  the  deposit  will  be  grey  with  m 

metallic  lustre,  or  sometimes  in  the  state  of  a  black  powder.   The  deposit  may 

hb  removed  from  the  copper  by  boiling  with  a  dilute  solntion  of  potassiam 

MrsBang-anate,  and  the  solution  thus  obtained  may  be  tested  for  antimony^ 

nese  deposits  do  not  yield  octahedral  crystals  like  those  obtained  from 

anenic   A  slip  of  tin-foil  may  be  suspended  in  the  cold,  in  another  portion 

if  the  acid  liquid,  diluted  so  that  the  hydrochloric  acid  forms  only  one-tenth 

pirt  by  measore.     Either  immediately,  or  in  the  course  of  a  few  hours,  it 

tttimony  is  present,  the  tin  is  covered  with  a  black  deposit  of  metallio 

•Dtimany.     As  arsenic  is  not  deposited  on  pnre  tin  under  similar  circum« 

ituices,  this  furnishes  a  ready  method  of  detecting  the  admixture  of 

utimofny  with  arsenic.     These  may  be  regarded  as  trial  tests.     For  tha 

demonstration  of  the  presence  of  antimony,  when  in  mere  traces,  we  may 

imort  to  the  following  process,  by  which   antimony  may  be  completely 

iqparated  from  organic  substances.      Coil  a  portion  of  zinc-foil  round 

a  portion  of  platinum-foil,  and  introduce  the  two  metals  into  the  hydro- 

Aknic-acid  decoction  of  the  tissues,  just  sufficiently  dilated  to  prevent  too 

nolenian  action  on  the  zinc.     (See  ^g,  28,  p.  292.)     Warm  the  organic 

iiqiid,  and  suspend  the  coils  in  it.      Sooner  or  later,  according  to  the 

fniuititj  of  antimony  present,  the  platinum  will  be  coated  with  an  adhering 

tdsck  powder  of  mei»11ic  antimony.    Wash  the  platinum-foil,  and  digest 

h  in  strong  nitric  acid.     So  soon  as  the  black  deposit  of  antimony  is 

disiolved  from  its  surface,  the  platinum  may  be  removed.     Add  a  few 

drops  of  nitric  acid,  and  evaporate  the  acid  liquid  to  dryness.    The  residue, 

redissolved  in  hydrochloric  acid,  and  the  solution  diluted  and  treated  with 

a  current  of  sulphuretted  hydrogen,  will  yield  an  orange-red  sulphide  of 

satimony.     This  black  deposit  of  antimony  is  also  readily  dissolved  from 

platinum-foil  by  ammonium  sulphide,  yielding  on  evaporation  an  orange- 

led  sulphide  of  antimony ;  it  is  soluble  in  nitric,  but  not  in  hydrochloric 

scid.     When  kept  for  a  few  days  in  contact  with  water  and  air,  the  black 

metallic  deposit  is  sometimes  converted  into  a  white  oxide,  and  entirely 

iimppears.     Antimony  in  the  metallic  state  is  so  easily  procured  from  a 

mail  quantity  of  material,  by  one  or  other  of  the  above-mentioned  processes, 

tibst  on  no  account  should  this  be  omitted.     The  procuring  of  the  metal 

may  be  made  subsidiary  to  the  procuring  of  the  sulphide,  as  the  metal  can 

be  easily  oxidised  and  converted  into  sulphide  in  a  pare  form,  and  obtained 

SBtbrely  free  from  organic  matter.     A  reliance  on  a  small  quantity  of  a 

Ooloared  precipitate  from  sulphuretted  hydrogen   alone,  would  be  mos^ 

VBsatislaetory  as  chemical  evidence. 

It  is  in  all  cases  best,  however,  to  destroy  the  organic  matter  previous 
to  testing  lor  antimony.  This  may  be  done,  as  described  under  the  head 
jbvenie  (p.  27/k)^  by  means  of  potassium  chlorate ;  or  the  organic  matter-xr 
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liquid  or  solid — maybe  heated  with  solpliaric  acid,  and 
potassium  nitrate  made  till  a  clear  and  almost  oolonrleas  aolntion  is  pbt 
This  maj  then  be  gently  heated  till  the  white  fames  of  snlphui 
almost  cease  to  be  evolved.  The  residue,  when  diluted  with  mkm 
be  tested  by  the  above  tests.  It  must  be  remembered  that  the  disi 
of  tartar  emetic  in  the  contents  of  a  stomach  is  bj  no  means  a  proof 
having  been  taken  or  administered  as  a  poison,  since  it  is  freer 
prescribed  as  a  medicine,  and  often  taken  as  such  by  persons  of  tbei 
accord.  We  could  only  suspect  that  it  existed  as  a  poison,  or  had  < 
death,  when  the  quantity  present  was  large,  and  there  were  correspc 
appearances  of  irritation  in  the  stomach  and  bowels.  The  presence  < 
quantity,  if  not  lawfully  administered  as  a  medicine,  is  always  a  sus| 
&ct  and  demands  explanation.  In  two  cases  of  criminal  administrai 
small  doses,  the  quantitv  found  in  each  body  did  not  exceed  three  ( 
The  mere  discovery  of  it  in  a  medicinal  mixture  cannot  of  its 
evidence  of  an  intent  to  poisotf. 

The  detection  of  antimony  in  the  tissues  does  not  necessarily  ii 
that  it  has  been  criminally  administered  or  has  caused  death  ;  \ 
presence  should  be  reasonably  accounted  for,  as  antimony  may  havi 
unlawfully  administered.  In  several  cases  of  suspected  death  from  ] 
deposits  on  copper,  evidently  of  an  antimonial  nature,  have  been  oh 
from  the  liver  or  tissues.  On  inquiry  it  has  been  found  that  antii 
medicines  had  been  taken  shortly  before  death.  Conversely,  wh 
antimony  is  found,  or  the  metal  is  present  in  the  tissues  in  x 
quantity,  it  is  still  consistent  with  medical  experience  and  observatio 
the  person  may  have  died  from  antimony.  The  case  of  Mrs.  Pet^ 
Yeovil  (Jaly,  1860),  famishes  a  remarkable  illustration  of  this  fact, 
lady  had  symptoms  during  her  illness  which  were  referred  by  her  n 
attendants  to  the  effects  of  small  doses  of  antimony.  Antimony  was 
in  the  urine  both  by  them  as  well  as  by  Herapath :  but  after 
(t.e.  in  about  nine  days)  no  antimony  was  found  in  the  tissues  or  an; 
of  the  body.  Upon  this  fact,  and  the  evidence  of  coexisting  disease, 
alleged  that  she  had  died  from  disease  and  not  from  poison.  Th< 
retnmed  a  verdict  to  the  effect  that  her  death  had  been  acoelerat 
irritant  poison.  ('  Med.  Times  and  Gaz.'  Aug.  25,  1860,  p.  190 ;  Sej 
p.  271 ;  and  Sept.  29,  p.  317.)  The  case  is  important  in  this  respe 
shows  that  antimony  may  be  found  in  an  evacuation,  and  that  death 
be  accelerated  by  the  metal ;  but  although  the  person  may  die  withii 
days,  none  may  be  detected  in  the  body, 

Chloridk  or  Butter  of  Antimony.  Symptoms  and  appearances.-— k 
8Bt.  12,  swallowed  by  mistake  for  ginger-beer  four  or  five  drachms 
solution  of  butter  of  antimony.  In  half  an  hour  he  was  seised 
vomiting,  which  continued  at  intervals  for  two  hours.  There  was  J 
ness,  with  general  weakness,  and  great  prostration  of  strength.  Ron 
means  were  adopted,  and  the  next  day  the  chief  symptoms  were  heal 
uneasiness  in  the  mouth  and  throat,  with  pain  in  swallowing.  There 
numerous  abrasions  on  the  mucous  membrane  of  the  mouth  and  th 
and  there  was  slight  fever,  from  which  the  boy  quite  recovered  in  i 
eight  days.  Another  case  of  recovery  from  a  dose  of  an  ounce  is  repo 
('Lancet,'  Feb.  26,  1848,  p.  230.)  In  another  case,  an  army  snx 
swallowed,  for  the  purpose  of  suicide,  from  two  to  three  fluid  oi 
of  chloride  of  antimony.  About  an  hour  afterwards  there  was  e 
prostration  of  strength,  with  coldness  of  skin,  and  incessant  attei 
to  vomit  The  most  excruciating  griping  pains  were  felt  in  the  abdot 
And  there  was  a  trequent  &«a\x«  \o  «H%ci&»te  the  bowela,  bat,  mUk 
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irms  jmrnoL    In  the  conrae  of  a  few  hours  reaction  took  place,  the  pain 

anboded,  and  the  palse  rose  to  120.    There  was  now  a  strone  disposi* 

tion  to  sleep,  so  that  he  appeared  as  if  laboaring  nnder   the  effects 

of  a  naitx>tic   poison*     In  this  state  he  continued  until  he  died,   ten 

honra  and  a  half  after  he  had  swallowed  the  poison.     On  inspection  the 

interior  of  the  alimentaiy  canal,  from  the  mouth  downwards  to  the 

jejnnnm,  presented  a  black  appearance,  as  if  the  parts  had  been  charred* 

In  general,  there  was  no  mnoons  membrane  remaining,  either  on  the 

stomach  or  elsewhere ;  only  a  floccolent  substance,  which  could  be  easily 

scraped  off  with  the  back   of  a  scalpel,  leaving  the  submucous  tissue 

and  the  peritoneal  coat.     All  these  parts  were  so  soft  that  they  were  easily 

torn  by  the  fingers.     In  1868,  a  man  swallowed  three  or  four  ounces  of 

hronsing  liquid,  which  proved  to  be  a  solution  of  chloride  of  antimony. 

He  Yomited  yiolently,  but  continued  his  work  for  an  hour ;  the  vomited 

matters  were  of  a  yellowiah-g^reen  colour.     There  was  pain  in  the  stomach, 

hat  no  purging.     He  was  not  seen  by  a  medical  man.     He  had  passed  a 

ilsepless  night,  and  complained  much  of  oppression  in  the  region  of  the 

heart.     He   died  in  about  eighteen  hours.     On  inspection  the  mucous 

membrane  of  the  stomach  was  found  much  corroded.    Near  the  intestinal 

end  there  were  numerous  putty-like  masses.     In  parts  it  was  of  a  vividly 

led  colour,  and  in  other  parts  blackened.     There  was  no  perforation.     The 

dnodeanm  presented  similar  appearances.    There  was  no  mark  of  corrosion 

OB  the  lips,  or  in  the  lower  part  of  the  gullet.     The  upper  part  of  this 

tube,  the  &uces  and  mouth,  could  not  be  examined.     Antimony  was  found 

i&  the  putty- like  masses  of  membrane  as  well  as  in  the  contents  of  the 

ikomach  and  the  liquid  swallowed. 

Anaiysis. — 1.  If  any  portion  of  the  chloride  is  left  in  the  vessel,  it  may 
be  tested  by  adding  a  few  drops  to  a  large  quantity  of  water,  when  the 
whitish-yellow  ozychloride  will  be  precipitated:  the  supernatant  liquid 
^  contain  hydrochloric  acid,  which  may  be  detected  by  silver  nitrate. 
2.  The  precipitated  white  ozychloride  is  dissolved  by  a  solution  of  tartaric 
^d.  3.  This  acid  solution  is  precipitated  of  an  orange-red  colour  by  a 
current  of  sulphuretted  hydrogen  gas. 

L^  the  tissues. — The  method  of  analysis  is  the  same  as  for  tartar  emetic. 

Prbpabations  of  Zinc. 

Whiti  Vitriol,  Zine  SulpJuUey  or  Sulphate  of  Zinc.     Symptoms  and 
'Appearances. — The  symptoms  produced  by  an  over-dose  of  zinc  sulphate, 
>bich  is  a  powerful  emetic,  are  pain  in  the  abdomen  and  violent  vomiting, 
fining  on  almost  immediately,  followed  by  severe  purging.     After  death 
tte  stomach  and  intestines  have  been  found  inflamed.    The  sulphate  appears 
to  act  as  a  pure  irritant ;  it  has  no  corrosive  properties.     This  salt  may 
csose  death  indirectly  as  the  result  of  exhaustion  from  violent  vomiting 
'^len  an  ordinaiy  dose  has  been  given  to  a  person  already  debilitated  by 
diisMe.    (•  Med.  Times  and  Gkz.'  July  16, 1853,  p.  78.)    A  case  is  reported, 
in  whioh  it  is  supposed  that  the  sulphate  destroyed  life  by  its  slow  or 
^uonic  effects.     (•Lancet,*  Aug.  27, 1859,  p.  210.)     Neither  the  sulphate 
aorthe  oxide  of  zinc  can  be  regarded  as  powerful  irritants,  although  they 
tre  usually  described  as  poisons.     Tardieu  and  Roussin  have  published  a 
ciie  of  criminal  poisoning  by  zinc  sulphate  administered  in  soup.     A 
inmian,  sdt.  60,  died  in  three  days  under  the  usual  symptoms  of  irritant, 
poisoning  (gastro-enteritis).    Zinc  was  detected  in  the  coats  of  the  stomach 
mid  intestines,  as  well  as  in  the  spleen  and  liver.     ('  Ann.  d'Hyg.'  1871, 
%  341.)     In  one  case  a  lady  recovered  after  taking  sixty-seven  grains. 
C  Lancet,'  May  17,  1856.)      In  another,  which  occurred  in  1872,  com- 
by  Mackintosh,  a  man,  «t.  20y  recovered  in  a  few  days  af ter^ 
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4addng  an  odnoe'  of  nno  mlpbtie  bj  miiiftke  for  Epsom  saltt^  te  vUci 
it  elosely  approximfttea  in  appearance.  There  was  eariy  TOniiiiig  n 
frarging  of  a  most  riolent  kino,  with  great  prostralion  of  strangth.  Tl 
greater  part  of  this  large  dose  was  no  doubt  thns  carried  <mt  of  t^  faodj 

In  cases  of  epilepsy,  sine  snlphalie  has  been  giTen  in  doses  of  lor 
vrains  three  times  a  daj,  first  commencing  with  small  doses.  As  a  rsls 
Si  effects  follow,  and  none  of  the  nsnal  symptoms  of  irxdiation  are  ofanm 
With  respect  to  tino  oaside^  it  has  been  prescribed  in  large  dosss  witfac 
injury  to  health.  An  epileptic  took  as  much  as  one  pound  in  seTen  moali 
the  largest  quantity  taken  in  one  day  being  seTcnty  grains.  AJthongk 
did  not  suffer  from  the  remedy,  the  disease  was  not  ouredk  ('Liiis 
March  1, 1862,  p.  224.) 

Analytu. — The  sulphate  is  seen  in  white  prismatic  crystals,  dm 
resembling  in  appearance  Epsom  salts  and  oxalic  acid;  from  oxalic  sdd 
is  distinguished  by  remaining  fixed  when  heated  on  platinum-foil;  fr 
Epsom  salts,  by  tests  applied  to  its  solution.  It  is  readily  dissolved 
water,  this  fluid  taking  up  about  one*third  of  its  weight  at  coma 
temperatureR.  Tests  for  the  9olution, — The  solution  has  a  slightly  s 
reaction.  The  following  tests  may  be  used  for  the  detection  of  si 
1.  Ammonia  and  potash  give  white  precipitates,  soluble  in  excess  of  J 
alkalies.  2.  FotoLstium  ferrocyanide^  a  white  precipitate.  3.  SulpkMnl 
hydrogen  and  ammonium  sulphide,  milky- white  precipitates,  provided  1 
solution  is  pure  and  neutral,  or  neariy  sa  If  the  solution  is  reiy  u 
sulphuretted  hydrogen  produces  no  effect  whatever.  4  Zinc  may  be  m 
rated  in  the  metallic  state  by  placing  in  the  solution  a  slip  of  magneuii 

Jn  Organic  liquids, — If  the  sulphate  is  dissolved  and  the  soluticmia] 
too  acid,  we  may  pass  into  it  a  current  of  sulphuretted  hydrogen  gss;  1 
presence  of  sine  is  immediately  indicated  1^  a  milky-white  preciiiitsi 
the  sulphide  may  be  collected  and  decomposed  by  boding  it  with  njdi 
chloric  acid.  The  solution  may  be  then  tested  for  sine.  This  oampos; 
being  frequently  employed  as  an  emetic,  may  be  innocently  present 
an  organic  liquid,  or  in  the  contents  of  the  stomach.  Zino  sulphate  h 
been  occaHi Dually  fraudulently  added  to  bread.  (Horn's  '  Yierteljahrflefa 
1870,  1,  323.) 

Zinc  Chloride,  or  Chloktde  or  Znrc. — Zinc  chloride  is  sold  to  4 
public  as  a  disinfectant,  under  the  name  of  '  Sir  W.  Burnett's  FUi 
This  is  a  highly  concentrated  solution  of  the  pure,  or  sometimes  iapMi 
chloride  of  the  metal,  containing  about  220  grains  of  the  salt  per  id 
ounce ;  it  has  been  taken  by  accident  in  several  cases,  and  in  one  iosttfS 
was  supposed  to  have  been  criminally  administered  as  a  poisoo.  fi^ 
deaths  from  chloride  of  sine  are  reported  to  have  occurred  in  four  jtf^ 
(1863-7).     In  1880,  no  death  was  returned  from  any  sine  salt. 

Symptoms, — In  one  case,  about  two  ounces  of  a  solution  containiagtf|| 
twelve  grains  of  the  chloride  were  swallowed.  The  patient  immediM 
felt  pain  and  nausea ;  vomiting  followed,  and  she  recovered,  hot  ssisa 
from  some  indisposition  for  three  weeks.  In  a  second  case,  a  wine-glsn 
equivalent  to  at  least  200  grains  of  solid  chloride,  was  swallow«L  Bj 
man  instantly  experienced  a  burning  pain  in  the  gullet,  burnisg  >■ 
griping  pain  in  the  stomach,  great  nausea,  and  coldness.  YamitN 
came  on  in  two  minutes ;  the  legs  were  drawn  up  to  the  body ;  theit  v^ 
cold  perspiration,  with  other  signs  of  collapse.  The  man  perfectly  moi^ 
in  sixteen  days.  (*Ed.  Med.  and  Surg.  Jour.'  Oct.  1846,  p.  835;  M* 
•  Brit.  Amer.  Jour.'  Deo.  1848,  p.  201.)  Other  cases  show  that  the  m 
centmied  liquid  has  a  strong  corrosive  action,  destroving  the  mmhij| 
rfito  mottth,  throat,  gnlki^  «ndttonaA»   "^^m^^satnuifnithiBgottti 
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^  with  gemBnl  liyiditj,  and  coldness  of  the  skin«  In  a  cifse  in  wKinh 
a  BUHithfal  of  the  flnid  had  been  swallowed,  the  patient  eocperienced 
iiieaa  and  loss  of  sight,  with  immediate  burning  heat  in  the  stomach : 
ting  and  purging  came  on,  and  the  former  symptom  oontinned  foi^  a 
:.  There  was  so  mnch  irritability  of  the  stomach  for  a  period  of  three 
a»  that  the  patient  became  greatly  rednoed.  Among  the  early  ff^mptoms 
loss  of  Toioe,  which  did  not  return  for  five  weeks.  ('Med.  Times,' 
11,  1851,  p.  382 ;  and  Not.  8, 1851,  p.  497.)  R  Haasall  met  with 
e  in  which  the  nervous  symptoms  were  strongly  marked,  and  were  ai 
caliar  kind.  Three  ounces  of  *  Burnett's  Fluid'  were  swaUowed. 
a  was  immediately  a  sense  of  constriction  in  the  throat,  with  a  hot 
ing  sensation  in  the  stomach.  There  was  no  pain  in  the  mouth,  and 
I  was  no  appearance  of  corrosion  in  this  cavity  or  on  the  lips.  There 
incessant  vomiting,  the  vomited  matters  consisting  of  thick  mucus 
ked  with  blood ;  and  some  portions  of  mucous  noembrane  were  dia- 
^ed.     There  was  no  puiging  until  the  third  day,  when  the  discharges 

[the  bowels  had  a  coffee-ground  appearance.  After  the  lapse  of  a 
light,  a  train  of  nervous  symptoms  set  in,  indicated  by  a  complete 
Brsion  of  taste  and  smell.  The  patient  recovered  in  about  three 
ths.  ('  Lancet,'  Aug.  1853,  p.  159.)  A  case  which  occurred  to  Mark- 
proved  fatal  in  about  <ea  weeks  after  the  poison  had  been  swallowed. 

patient,  a  woman,  mL  46,  took  half  a  wine-glassful  of  *  Burnett's 
1,'  equal  to  about  100  grains  of  sine  chloride.  Immediately  a£t^ 
ig  it,  she  suffered  from  vomiting  and  pain  in  the  stomach.  She 
k  freely  of  water :  the  vomiting  ceased  in  a  few  days,  and  she  appeared 
kve  recovered.  In  about  three  weeks  the  vomiting  returned :  it  was 
(sant^  and  with  this  there  was  pain  in  the  stomach.  She  sank  exhausted, 
mtly  from  the  secondaiy  effects  of  the  poison.  (*Med.  Times  and 
'  June  11, 1859,  p.  595.) 

*uckwell  recorded  the  following  case.  ('Br.  Med.  Jour.'  1874,  XI. 
7.)  A  woman,  aet.  21,  drank  tnree-fourths  of  a  teacupf al  of  '  Bnr- 
B  Fluid.'  As  the  fluid  passed  down  into  the  stomacn  she  felt  no 
,  but  directly  afterwards  she  was  seised  with  a  violent  burning  pain 
le  pit  of  the  stomach,  and  vomited.     Six  hours  later,  when  admitted 

hospital,  an  emetic  was  given,  and  vomiting  encouraged  by  the 
^nistration  of  warm  water.  Next  morning  she  had  a  feeling  of  mnch 
ness,  and  a  burning  pain  with  tenderness  at  the  epigastrium  and  under 
left  ribs.  The  throat  was  sore,  and  there  was  some  difficulty  in 
lowing.  She  had  retched  frequently ;  but  there  had  been  no  action 
le  bowels.  The  lips,  moath,  and  tongue  were  unhurt ;  but  the  soft 
;e,  uvula,  tonsils,  and  pharynx  were  inflamed.  The  pulse  was  rapid 
Eeeble.  Pain  and  sickness  continued,  with  inteirmissions ;  she  gradually 
me  feebler  and  emaciated,  and  died  116  days  after  the  administration 
le  poison.  The  body  temperature,  which  at  first  rose  to  100*6*  F., 
sefbre  death  to  96*. 

[ppearanceM  after  death, — In  the  case  of  an  infiant,  aged  fifteen  months, 
h  died  from  the  effects  of  this  poison,  the  lining  membrane  of  the  mouth 
throat  was  white  and  opaque.  The  stomach  was  hard  and  leathery, 
iining  a  liquid  like  curds  and  whey.  Its  inner  surf^aoe  was  corrugated-, 
ne,  and  tinged  of  a  dark  leathern  hue.  The  lungs  and  kidneys  were 
ested.  The  fluid  of  the  stomach  was  found  to  contain  sine  tjiloride. 
sd.  Times,'  July  13,  1850,  p.  47.)  The  concentrated  solution  of  zinc 
fide  is  both  a  corrosive  and  itn  irritant  poison,  exerting  also  occa- 
dly  an  action  on  the  nervous  system.  In  a  case  which  proved  f^tal 
rny'j  Hospital,  in  1856,  the  coats  of  the  stomach  were  excessiveh^ 
cened,  and  had  a  leatheij  consistency.    In  another  csae^  t\i«i  t^KsrtflM&L 
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]■  defloribed  as  being  shrivelled  np  and  ulcerated.     ('  Fharm:  Jour.*  Jo. 
1867,  p.  420.)     In  Markham't  case,  the  stomach  was  so  constricted  ai 
the  intestinal  end  bj  a  cicatrix,  that  it  woold  onlj  admit  a  crow-qnIL 
The  pyloric  opening  was  inToUed  in  this  cicatrix,  which  was  abont  ose 
qnarter  of  an  inch  wide.     There  was  no  other  sign  of  disease  in  te 
body.     This  case  proves  that  death  may  oocnr  from  the  poison  even  ifter 
apparent  recovery.     Chloride  of  sine  may  destroy  life  either  by  prodnebg 
stricture  of  the  gullet  or  pyloms,  or  by  its  chemical  action  on  the  liriif 
membrane  of  the  stomach  leading  to  a  loss  of  power  of  digestion,  emariatiwi 
and  exhanstion.     In  1863  several  deaths  were  reported  to  have  taken  |^ufe 
in  consequence  of  '  Burnett's  Fluid '  having  been  mistaken  for  mediciiia 
In  one  of  these  a  lady  swallowed  a  wine-glassful  in  place  of  fluid  magnesHL 
She  suffered  severely,  and  died  from  the  secondary  consequences  of  tkt 
poison,  in  six  weeks.     In  another,  a  girl,  nt.  17,  swallowed  half  a  wine^ 
glassful  of  the  fluid,  and  died  from  the  effects  in  less  than  two  hours.   Ill 
symptoms  here  were  copious  vomiting  of  frothy  mucus  with  shreds  of 
membrane,  and  cramps  in  the  legs,  which  were  drawn  up  to  the  abdomoL 
In   Tuckwell's  case  (p.  327),  with   the  exception  of  the  cardiac  arifioji 
which  was  healthy,  the  whole  of  the  mucous  membrane  of  the  stomiA 
was  of  a  deep  red  colour,   thickened,  and  softened.      This   redness  wm  j 
uniformly  intense,  as  far  as  that  part  of  the  fundus  which  lay  in  ood*  I 
tact  with  the  spleen ;  here  the  redness  was  deeper  than  elsewhere,  sal  I 
there  was  an  ulcer  of  the  size  of  a  penny-piece,  which  had  penetrated  the  I 
coats  of  the  stomach,  but  had  been  prevented  from  perforating,  partly  l)j  I 
the  spleen,  which  formed  the  floor  of  the  ulcer,  partly  by  adhesions  whkt 
passed  from  the  spleen  to  the  stomach.     The  pyloric  orifice  was  small  asl 
tight  from  firm  contraction  of  the  sphincter ;  but  there  was  no  real  oonttii^ 
tion  of  the  opening.     There  was  also  congestion  along  the  whole  lengtk  d  [ 
the  intestinal  canal.     (Other  cases,  in  which  the  symptoms  and  appearaaM  ^ 
were  somewhat  similar,  will  be  found  reported  in  the  *  Lancet,'  1864, 1| 
p.  35  ;  and  2,  p.  267.) 

Analysts, — The  chlorine  may  be  detected  by  nitrate  of  silver — the  me 
by  the  tests  above  described.  (See  Sulphate.)  If  a  portion  of  the  dikked 
solution  is  placed  in  a  platinum  capsule,  and  the  platinum  touched  witk 
magnesium,  the  zinc  is  immediately  obtained  in  the  metallic  state. 

Zinc  can  be  detected  in   the  tutaes  only  by  incineration  at  a  lov  - 
temperature,  and  an  examination  of  the  ash.     The  chloride  is,  howeffl^ 
sometimes  used  for  the  preservation  of  the  dead  body.   This  might  aooooA 
for  its  occasional  presence. 

Preparations  or  Tnr. 

The  only  preparations  of  this  metal  which  require  to  be  noticed  il 
poisons  are  the  Chlorides,  or  Muriates,  a  mixture  of  which  is  extensiTflif 
used  in  the  arts,  under  the  name  of  Dyer's  Spirit.  The  salts  may  exist  it 
the  form  of  whitish-yellow  crystals ;  but  more  commonly  they  are  mei 
with  in  a  strongly  acid  solution  in  water.  They  Are  irritant  poisons ;  M 
so  seldom  used  as  such,  that  only  one  death  occurred  from  them  in  Enghii 
and  Wales  during  a  period  of  two  years. 

Small  quantities  of  tin  are  not  uncommonly  taken  in  articles  of  tinnil 
food,  and  in  Demarara  sugar,  prepared  by  what  is  known  as  the  '  BkxnMr 
process,'  in  which  a  solution  of  stannous  chloride  is  employed.  Such  sogtf 
contains  about  half  or  one- third  of  a  grain  of  tin  per  pound.  Aooordiif 
to  the  editor's  experiments,  neither  dogs  fed  on  such  sugar,  nor  penool 
who  habitually  consume  such  sugar  as  an  article  of  daily  dietaiy,  safe 
injiealth. 


vomomsG  bt  siltsb;  ooiiD,  aitd  ibok.  829 

PbBPABATIONS  of   diLTBB. 

ter  NUraUj  or  NUrate  of  Silver.  Lunar  Caustic,  Lapis  %nfemalis.-~T 
ibstanoe,  which  is  oommonly  met  with  either  in  crystals  or  in  small 
df  a  white  or  dark-grej  colonr,  is  readily  soluble  in  distilled  water ; 
mon  water  it  forms  a  milky  solution.  It  acts  as  a  powerful  corrosive, 
ing  all  the  organic  tissues  with  which  it  comes  in  contact.  There 
least  two  cases  on  record  in  which  it  has  proved  fatal  in  the  human 
i :  one  of  these  occurred  in  1837-8,  but  the  particulars  are  unknown* 
mptoms  come  on  immediately,  and  the  whitish,  flaky  matter  vomited 
ered  dark  by  exposure  to  light.  Dark-coloured  spots  on  the  exposed 
f  the  skin  will  also  sometimes  indicate  the  nature  of  the  poison.  In 
k  woman,  aet.  51,  died  in  three  days  from  the  effects  of  taking  a 
Loe  mixture  containing  fifty  gprains  of  nitrate  of  silver  (lunar  caustic) 
n  divided  doses.  She  vomited  a  brownish-yellow  fluid  before  death, 
omach  and  intestines  were  found  inflamed.  It  is  stated  that  silver 
and  in  the  substance  of  the  stomach  and  liver.  A.  well-marked  case 
oning  with  this  substance  occurred  to  Scattergbod.  A  portion  of  a 
•f  lunar  caustic  dropped  down  the  throat  of  a  child  aged  fifteen 
{.  In  spite  of  treatment,  the  child  died  in  six  hours  in  violent 
sions.  ('  Brit.  Med.  Jour.'  May,  1871,  and  '  Amer.  Jour.  Med.  Scu* 
871,  p.  287.) 

Pbbpabations  or  Gold. 

Moride. — This  is  the  only  preparation  of  gold  which  requires  notice, 
powerful  irritant  poison,  acting  locally  like  silver  nitrate.  Nothing 
wn  of  its  poisonous  effects  on  man;  but,  in  administering  it  to 
B,  Orfila  found  that  it  caused  extensive  inflammation,  and  even 
ion,  of  the  mucous  membrane  of  the  stomach.  (*  Toxicologic.')  The 
is  absorbed  and  carried  into  the  tissues,  but  its  poisonous  actioiji 
B  to  be  independent  of  absorption. 

Preparations  of  Iron. 

rotis  Sulphate^  or  Sulphate  of  Iron ;  Copperas,  or  Oreen  Vitriol, — This 
ind  has  been  several  times  administered  with  malicious  intention, 
sath  from  it  took  place  in  1837-8,  and  another  in  1869  was  the 
i  of  a  criminal  trial  in  France.  A  man  was  convicted  of  having 
his  wife  and  his  son  by  administering  to  them  ferrous  sulphate  in 

(Bouchardat,  *  Ajin.  de  Th^rap.'  1872,  p.  146.)  It  is  not,  however, 
ve  preparation ;  for  a  girl  who  swallowed  an  ounce  of  it  recovered, 
^h  she  suffered  for  some  hours  from  violent  pain,  vomiting,  and 
g.  (Christison.)  Green  vitriol  or  copperas  is  sometimes  given 
abortive.  A  suspicious  case  is  reported,  in  which  a  woman  far 
»d  in  pregnancy,  but  enjoying  good  health,  was  suddenly  seized 
inight   with  vomiting  and  purging,  and  died   in  about  fourteen 

The  body,  which  had  been  buried,  was  disinterred,  and  iron  found 
e  quantities  in  the  viscera.  The  symptoms  are  not  always  of  this 
I  kind.  In  a  case  which  occurred  to  Chevallier,  a  man  gave  a  larg^ 
:  ferrous  sulphate  to  his  wife.  There  was  neither  colic  nor  vomiting. 
oman  lost  her  appetite,  but  ultimately  recovered.  In  another  case 
)d  by  the  same  authority,  a  woman  was  tried  and  convicted  of 
ing  her  husband  with  ferrous  sulphate ;  but  in  consequence  of  the 
diversity  of  opinion  among  the  scientific  witnesses  at  the  trial 
ing  the  poisonous  properties  of  this  metallic  salt,  and  the  dose  in 
it  would  be  likely  to  operate  injuriously,  the  Court  and  jury  recom- 
i  that  the  sentence  of  death  should  not  be  carried  out.    C  knu. 
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d'Hjg/  1851,  1,  155;  'Med.  Oai.'  1850,  45,  640.)     The  nader  will 
some  remarks  in  reference  to  the  action  of  ferrons  fmiphate  on  the  bodj  bf 
Orfila,  in  the  same  jonmal,  1851,  2,  337.     At  the  Kottingham  AntasuL 
Assizes,  1859,  a  woman  Riley  was  indicted  for  administering  coppem  to 
two  children.     She  pnt  the  labstance  into  gmeL     It  gave  to  the  giud  i 
greenish  colonr  and  a  pecaliar  taste,  which  led  to  the  discovery.    Ik 
caused  sickness,    bnt    no  other  serions  symptoms.      As   there  wii  no 
evidence  of  an  intent  to  mnrder,  and  it  was  tnen  not  nnlawf  nl  to  adminite 
poison  with  any  other  intent,  the  prisoner  was  acquitted.     This  salt  hil 
been  much  used  for  criminal  purposes  in  France.     ('  Med.  Gai.'  vol.  47t 
p.  30? ;  •  Ann.  d'Hyg.'  1850, 1,  180,  416 ;  1851, 1,  155 ;  2, 337.)     Coppem 
IS  said  to  have  proved  fatal  to  sheep.     It  had  been  mixed  with  the  palp  d, 
beet-root  for  cattle-food.     (*  Med.  Times  and  Oaz.'  1863,  1,  p.  511.) 

Ferric  Chloride ;  Muriate  of  Iron ;  Tincture  of  Perchloride  cf  Iroa.— 
The  last  is  an  acid  solution  of  ferric  chloride  in  rectified  spirit :  it  is  of  ft 
red-brown  colour,  and  is  much  used  in  medicine.  The  liquor  is  also  mde, 
but  without  spirit.  Christison  relates  an  instance  in  which  a  man  hj 
mistake  swallowed  an  ounce  and  a  half  of  this  liquid :  the  symptomi  w«n 
somewhat  like  those  produced  by  hydrochloric  acid.  He  at  first  rallied 
but  died  in  about  five  weeks.  The  stomach  was  found  inflamed  ml 
thickened  towards  the  intestinal  end.  A  case  was  reported  to  the  Weit- 
minstcr  Medical  Society,  in  1842,  in  which  a  girl,  et.  15,  five  monili 
advanced  in  pregnancy,  swallowed  an  ounce  of  the  tincture  of  muriate  of 
iron  in  four  doses  in  one  day,  for  the  purpose  of  inducing  abortion.  QnA 
irritation  of  the  whole  urinair  system  followed ;  but  this  was  specdilf 
removed,  and  she  recovered.  In  another  case,  a  healthy  married  womaa 
swallowed,  by  mistake  for  an  aperient  draught,  one  ounce  and  a  half  of  thi 
tincture  of  muriate  of  iron.  She  immediately  ejected  a  portion,  and  viohBl 
retching  came  on,  which  continued  for  some  time.  There  was  mA 
swelling  of  the  glottis,  with  cough,  and  diflSiculty  of  swallowing,  fhm 
s^nmptoms  were  followed  by  heat  and  dryness  of  the  throat,  with  a  prickiBg 
sensation  along  the  course  of  the  gullet  and  stomach ;  and  in  the  aftenooa 
a  quantity  of  dark  liquid  blood  was  vomited.  The  motions  were  black; 
owing  doubtless  to  the  combination  of  sulphur  with  the  metal.  In  abod 
a  month  the  patient  was  perfectly  restored  to  health.  (*Prov.  Jotf*' 
April  7  and  21, 1847,  p.  180.)  Another  case  of  recoveiy  from  a  large  ^ 
has  been  reported.  The  patient,  set.  72,  swallowed  by  mistake  three  o«M  ^ 
of  the  tincture  in  a  concentrated  state.  The  tongue  soon  became  swolha; : 
a  ropy  mucas  flowed  from  the  mouth  and  nose;  there  was  crMff 
respiration,  with  a  sense  of  impending  suffocation.  The  pulse  waa  Mh 
the  skin  cold  and  clammy,  and  the  face  swollen  and  livid.  A  castoM 
mixture  bronght  away  inkv  evacuations,  and  the  patient  rapidly  reconxA 
(*Dub.  Med.  Press,'  Feb.  21,  1849 .^  From  the  occurrence  of  these  eM» 
of  recovery,  it  would  be  a  mistake  to  infer  that  this  is  not  a  noxte 
compound.  The  largeness  of  the  dose  has  commonly  led  to  early  vomiti^ 
and  the  rejection  of  the  greater  part  of  the  acid  liquid.  Besides,  it  fin* 
much  in  strength,  and  unless  this  is  defined  in  any  given  ease,  it  is  difiedt 
to  draw  an  inference  of  the  actual  quantity  taken. 

In  1879,  a  teaspoonful  of  the  stronger  solution  pharmacopoenl  * 
perchloride  of  iron  was  given,  undiluted,  to  a  girl,  ©t.  18,  by  mistake  fc 
a  linctns.  The  bowels  were  freely  opened,  and  she  vomited  several  tiafl 
within  ten  minutes  of  taking  the  liquid.  The  stomach  was  th»  'waM 
out.  Shortly  after  she  again  passed  a  stool,  and  continued  to  vomit  fnd^ 
The  nurse  and  the  patient  both  asserted  that  vomiting  and  purging  np^ 
vened  within  three  minutes  of  the  administration  of  the  poison.  Qn^ 
feebieness  and  depTeaaxon  camib  cm.    \ii  \i'^«q  dai^^  ake  began  to  reeonr'i 
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111  pAin  in  the  gallol  oanimiied  for  several  dftys  (unreporUd  OMe  bf  the 
fditor). 

Compamiirelj  smell  doses  mej  serionslj  afifoot  pTegiuuit  females,  and 
maog  tlie  oriminal  uses  to  whioh  this  preparation  is  pat  maj  be  mentioned 
Ihat  of  proenring  abortion.  At  the  Linooln  Lent  Assises,  1863  (Beg.  v. 
Rmnble)^  a  draggfiBt  was  oonvioted  of  baring  supplied  ihxB  noxions  liquid 
n  a  woman  with  the  intent  to  proonre  her  misoarriage.  He  directed  her 
» take  a  teaspoonfol  three  times  a  day,  and  at  the  same  time  prescribed 
br  her  ei^t  piUs  a  daj,  each  containing  half  a  grain  of  powdered 
■attiarides.  Although  the  woman  had  taken  only  two  doses  of  the  tinctore 
if  perohloride  of  iron,  she  snfFered  from  severe  pain  oyer  the  whole  of  the 
dnomen,  with  Tiolent  pain  in  the  region  of  the  stomach  and  bladder: 
Imco  was  constant  vomiting  of  a  greenish-coloured  matter,  and  great  pain 
la  passing  her  urine.  The  quantity  of  urine  secreted  was  small,  and  con- 
Isined  much  blood.  These  symptoms  were  in  great  part  due  to  the 
■ntharides.  The  proper  dose  of  the  iron-tincture  is  from  ten  to  forty 
■inims.  Here  it  had  been  greatly  exceeded,  without  any  lawful  excuse 
m,  the  part  of  the  presoriben  A  case  of  recovery  from  an  ounce  of  this 
iaeture  is  reported.  (*  Pharm.  Jour.'  April,  1869,  p.  605.)  A  woman, 
St  90,  swallowed  this  quantity.  She  suffered  from  vomiting  and  purging, 
fte  motions  being  black.  Emetics  were  given,  and  she  recovered  in  five 
honrs.  {'  Lancet^'  1869, 1,  p.  9.)  A  favourite  abortifacient  is  a  mixture  of 
iht  chloride  with  aqueous  solution  of  aloes.  There  are  three  recognised 
fhsrmaoeutical  preparations  of  this  substance.  The  stronger  solution  of 
iwdiloride  of  iron  of  the  British  Pharmacopodia  contains  254  g^rains  of 
■me  chloride  in  each  fluid  ounce.  The  solution  and  the  tincture  re- 
Mectively  of  perchloride  of  iron  are  of  equal  strengths — one-fourth  that 
■  the  strong^  solution — and  contain  each  sixty-three  and  a  half  grains  of 
k  chloride  in  a  fluid  ounce. 

The  perchloride  of  iron  has  been  used  as  an  injection  in  uterine 
ihcasco;  but  it  is  a  most  powerful  local  irritant,  and  in  one  instance 
Itosed  death  by  inducing  peritonitis.  The  symptoms  were  rigors,  severe 
iMniiing,  and  abdominal  pain.  The  mucous  membrane  of  the  uterus  was 
Uned  of  a  deep  black,  and  iron  was  readily  detected  in  its  substance. 
■Amer.  Jour.  Med.  Sci.'  April,  1870,  p.  566.) 

Chemical  Analyiit. — The  hydrochloric  acid  may  be  detected  by  silvsr 
ibate  and  nitric  acid,  while  the  iron  is  immediately  indicated  by  a 
tadpitate  of  Prussian  blue  on  adding  a  solution  dpoiasnwn  ferrocffam»d$ 

Pbepabations  or  Bismuth. 

BUmmih  Swbmiraie.  BubnitrcUe  of  BiimtUh.  PearUWktte.  MaguUry 
^Bitmutk, — This  substance,  in  a  dose  of  two  drachniSy  caused  the  death  of 
I  adult  in  nine  days.  There  was  a  strong  metallic  teste  in  the  mouth, 
iming  pain  in  the  throat,  with  vomiting  and  purging,  coldness  of  the 
irfaoe,  and  spasms  of  the  arms  and  legs.  On  inspection,  the  throa^ 
indpipe,  and  gullet  were  found  inflamed ;  and  there  was  inflammatory 
Rhtesa  in  the  stomach  and  throughout  the  intestinal  canaL  (*  Sobemheim,' 
335.)  In  a  case  mentioned  by  Traill,  a  man  took  by  mistake  nee 
'mekau  of  the  subnitrate  in  divided  doses  in  three  days.  He  suffered 
am  vomiting  and  pain  in  the  abdomen  and  throat,  but  finally  recovered^ 
Ontlines,'  p.  115.)  These  cases  are  suflSicient  to  prove  that  a  substance 
bich  is  but  slightly  soluble  in  water  may  exert  a  powerfuUy  poisoxions 
liion.  The  oxide  and  subnitrate  of  bismuth,  owing  to  imperfect  washing, 
w  frequently  contaminated  with  arsenic  in  the  form  of  arsenic  acid ;  and 
I  the  symptoms  produced  by  large  doses  have  dosely  resembled  those 
laeed  bj  acseniq^  the  BpuptoMDM  may  have  beea  due  to  tiua  Vmig^tj.  Ttadi 
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sneDic  mmj  be  detected  bj  duBolTing  the  nibnitrate  in  bydrodUor 
Bti^btly  diluted,  and  introdndiig  it  into  Uarah'B  kppufttns.  The  m 
flkme  is  apparent  on  comboBtion,  and  the  nsaal  depoait*  may  be  dl 
on  glass  and  porcelain.  The  prodncte  of  comboBtion  may  be  colleol 
tested  by  the  processet  described  at  p.  273.  This  imparity  in  the  rat 
may  modify  a  coocltiBion  respecting  the  presence  of  traces  of  arseo 
body  when  biBmnth  haa  been  adminiBtered  medicinally.  ('  Brit,  m 
Med.  Chir.  Rev.*  Oct.  1858.) 

AnalyttM. — The  anbnilnte  i>  a  whitiBh,  chall^-loolring,  non-crr 
powder,  insolable  in  water,  ■olnUe  in  hydroohlorio  acid,  and 
precipitated  white  by  dilntion  with  water;  the  white  precipitate 
fiolnble  in  tartaric  acid,  and  is  blaciceced  by  a  solntion  of  Bnlph 
hydrogen,  or  by  ammonium  snlphide.  A  solution  of  the  substance  i 
add  gires  no  precipitate  with  diluted  sulphnric  acid. 

Pkepautioxb  or  Cbbohidk. 
Potattwm  BickromaU,  or  Bichromate  of  Potoih. — Well-obserred  iv 
of  poisouing  by  this  compouDd,  which  is  now  eztensiTely  used 
arts,  are  rare ;  and  therefore  the  details  of  the  following  case 
Oae.'  vol.  33,  p.  734),  are  of  interest  A  man,  et.  64,  was  found  < 
his  bed  twelve  hours  after  he  had  gone  to  rest :  he  had  been  h 
Buore  loudly  during  the  night,  bat  this  had  occasioned  no  alam 
relatives.  When  discovered  he  was  lying  on  his  left  side,  his  lowe 
being  a  little  drawn  up  to  his  body :  his  ooantenance  was  pale,  plai 
composed  ;  eyes  and  mouth  closed ;  pnpils  dilated  ;  no  dischat^  fi 
of  the  outlets  of  the  body ;  no  marks  of  vomiting  or  purging,  i 
stain  upon  his  hands  or  person,  or  n] 
bed-linen  or  furniture.  The  snrfft 
moderately  warm.  Some  dye-stnff, 
form  of  a  black  powder,  was  found 
pocket.  On  inspection,  the  brain 
membranes  were  healthy  and  natural 
was  neither  congestion  nor  effusion 
part.  The  thoracic  viscera  were  hea 
well  as  those  of  the  abdomen,  with 
ception  of  the  liver,  which  contained 
hydatids.  A  pint  of  a  turbid  Inky- 
flnid  was  fonnd  in  the  stomach.  The 
membrane  was  red  and  vaacalar,  part 
at  the  nnion  of  the  greater  end  wi 
gullet :  this  was  ascribed  to  the  kno 
temperate  habits  of  the  deceased, 
absence  of  any  obvious  cause  for  death,  poison  was  suspectoc 
on  analysing  the  contents  of  the  Btomach  they  were  found  to 
bichromate  of  potaeb.  The  dje-powder  taken  from  the  man's  pock 
sisted  of  this  salt  mixed  with  cream  of  tartar  and  sand.  It  is  rem 
that  in  this  case  there  was  neither  vomiting  nor  purging.  T 
does  not  appear  to  have  operated  so  much  by  itji  imtant  pro 
as  by  ite  effects  on  the  nervous  system.  This,  however,  is  by  no 
an  nnuBual  occurrence,  even  with  irritants  far  more  powerful  tl 
bichromate  of  potash.  A  boy  recovered  from  the  effects  of  a  < 
this  salt,  but  only  after  the  Inpse  of  four  months.  The  first  Bji 
were  pain,  vomiting,  dilated  and  fixed  pnpils,  cramps  in  the  le) 
insensibility.  His  recovery  was  due  to  early  and  active  tn> 
('Oaj't  Hosp.  Rep.'  1850,  p.  216.)  Another  case  in  which,  o« 
^melf .  tiefttmeat,  a  mam,  nt.  37,  Toco^cn/^irain.  v^"z^^oMof,i 
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ris  eommimicated  io  tbe  author.  Ife  seema  that  with  sqicidal  intent 
Im  man  twallowed  about  two  ounces  of  the  bichromate  in  solution, 
lized  with  pearlash.  In  about  two  honrs  he  was  seen  by  Andrews, 
id  he  was  uien  apparently  in  a  dying  state.  He  was  suffering  chiefly 
om  serere  cramps,  the  pnpils  were  dilated,  the  pulse  was  scarcely 
noeptible,  and  there  was  vomiting  and  purging  of  greeUish-colonred 
rscoations.  The  stomach-pump  was  used,  and  olive-oil  and  diluenta 
ore  g^ven.  In  about  nine  hours  the  urgent  symptoms  abated,  and. 
ift  man  complained  only  of  gteat  pain  in  the  shoulders  and  legs, 
here  was  no  gastric  irritation  nor  tenderness  of  the  abdomen.  He  was 
ii^arged  cni«d  at  the  end  of  ^  week.  A  woman,  at,  24,  died  from  the 
lects  of  this  salt  taken  for  the  purpose  of  procuring  abortion.  The 
fmptoms  were  those  of  an  irritant-— severe  pain,  vomiting,  and  purging. 
Horn's  *  Yierteljahrsschr.'  1866,  2,  113.) 

A  medical  man,  who  had  inadvertently  tasted  a  solution  of  bichrb-: 
lite  of  potash,  suffered  from  severe  symptoms  resembling  those  of 
Aatic  cholera.  ('  Prov.  Jour.'  Dec.  24, 1851,  p.  700.)  Wood  furnished 
ke  author  with  the  particulars  of  a  case  in  which  two  drachms  of  thia 
ibstance  destroyed  the  life  of  a  wcnnan  in  four  hours.  In  the  first 
ro  hours  she  suffered  from  violent  vomiting  and  purging,  the  vomited 
utters  being  of  a  yellow  colour.  When  admitted  she  was  in  a  dying 
likte,  pulseless,  unconscious,  and  breathing  slowly  with  great  effort. 
He  skin  was  cold,  the  lower  lip  swollen  and  purple,  and  the  tongue 
woUen.  The  chief  appearances  were,  a  dark  and  liquid  state  of  the  blood ; 
b  mucous  membrane  of  the  stomach  was  in  great  part  destroyed,  of 
I  ihrk  brown  colour  approaching  to  purple ;  the  duodenum  at  its  upper 
irt  of  a  florid  red  colour,  and  at  its  lower  part  much  corrugated,  as  well 
Ifthe  upper  half  of  the  jejunum. 

This  salt,  in  the  state  of  fine  powder  or  in  a  saturated  solution,  has  a 
M  irritant  action  on  the  skin  and  on  parts  from  which  the  skin  has 
nd  removed.  ('Ann.  d'Hyg.'  1864,  1,  83.)  It  produces  what  are 
ilied  '  chronic  sores,'  affecting  the  hands  and  exposed  parts  of  the  face- 
fioording  to  recent  observations,  workers  in  chrome  factories — of  which, 
ere  are  only  six  in  the  world — suffer  from  a  peculiar  irritation  of  the 
ptnm  of  the  nose,  apparently  due  to  the  action  of  bichromate  of  potash, 
lich  leads  to  a  perforation  of  the  nasal  septum.  (*  Lancet,'  Jan.  1882.) 
tromic  acid  is  a  powerful  corrosive  poison,  destroying  all  organic  textures. 
Pharm.  Jour.'  Jan.  1872,  p.  568.) 

Lead  Chronuxte  (Chrome  yellow)  is  a  powerful  irritant  poison :  a  dose 
a  few  grains  of  this  pigment  has  proved  fatal.  (See  case  of  two  boys, 
;  Syd.  Soc  Bien,  Betroffpect,'  1873-4,  p.  452.) 

Analysis, — The  bichromate  may  be  recognized  by  its  orange-red 
oor,  as  well  as  by  the  intense  yellow  colour  which  it  gives  to  water 
len  dissolved.  Its  solution  gives  a  deep  red  precipitate  with  silver 
mte,  a  pale  yellow  with  barium  nitrate,  and  a  bright  yellow  with  a  salt 
kad. 

OSHIUK. 

Osmium  ietroxide,  commonly  known  as  osmic  acid,  is  a  highly  poisonous 
batanoe,  and  accidents  have  occasionally  resulted  from  its  use  in  scientific 
resiigations*  It  is  a  transparent,  glistening,  crystalline  body,  melting 
»  wax  in  the  hand,  beginning  to  sublime  at  a  moderate  heat,  and  boil- 
;  at  212^  F.  It  does  not  redden  litmus,  and  has  a  caustic,  burning 
ite.     Its  odour  is  most  penetrating,  and  somewhat  like  that  of  chlorine 

of  iodine.  The  vapour,  even  in  minute  quantities,  causes  serious 
Bammation  of  the  lungs  when  inhaled.    It  also  attacks  ihe  e^QB,  «o  \)(i^^ 
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the  experiment  of  yolatiliziBg  oemiam  in  the  Uow  pipe  is  m  openfa 
attended  with  g^reat  danger.  Derille,  who  performed  tlie  opearatioa  twin^ 
was  rendered  ahnost  blind  for  twentj-fonr  howra  1)t  havmg  beoomd  o- 
posed  acddentallj  to  the  vaponr  of  the  tetrozide.  Thia  snbelanee  prodnM 
yiolent  pain  and  inflammation  of  the  oonjnnctive ;  and  TisioB  may  bi 
permanently  injured  br  the  •nbsequent  redaction  of  a  film  ai  mMk 
oeminm.  The  tetrozide  also  acts  violentlj'  on  the  skin,  causing  a  ptisfd 
eruption. 

Ar  treatment,  Clans  has  recommended  (he  earefnl  inhalation  of  nl* 
phnretted  hydrogen  as  an  antidote  for  the  Tapoor.  Sulphur  baths  aie  tla 
best  treatment  for  the  cutaneous  eruptbn. 

Pebpabitioks  or  Thallium. 

The  salts  of  this  metal  are,  according  to  Panlei,  higUy  poisaioaBi 
although  this  does  not  appear  either  from  his  own  statement  of  tiiflir 
effects  or  from  the  experiments  of  Lamy.  Paulet  found  that  a  don  d 
fifteen  grains  of  thallium  carbonate  killed  a  rabbit  in  a  few  hours.  Ih 
animal  suffered  from  disturbance  of  breathing,  loss  of  musoalar  power, 
general  trembling  of  the  limbs ;  it  appeared  to  die  asphyzialed.  The 
of  tbis  metal  haye  been  found  to  operate  through  the  skin  and  eellsbf 
membrane — therefore  by  absorption. 

Lamy  dissolyed  seyenty-seven  grains  of  the  sulphate  io  milk,  and  h$ 
found  that  this  quantity  sufficed  to  destroy  two  hens,  six  ducks,  tit 
puppies,  and  a  middle-sised  bitch.  The  prominent  symptoms  in  the  dogi 
were  oppression  of  breathing,  saliyation,  griping  pains  in  the  abdomof 
the  body  being  drawn  up,  with  trembling  and  conyulsions  of  the  hnlg 
followed  by  paralysis.  Vomiting  and  purging  are  not  desoribed  among  ttl 
symptoms.  The  two  puppies  did  not  die  until  four  days  after  they  yi 
taken  the  poison.  On  opening  the  bodies  of  the  animals,  Lamy  states  tiUk 
there  was  no  mark  of  inflammation  or  other  striking  post-mortem  sppnii 
ance.  In  one  experiment  be  found  that  a  puppy  died  in  foiiy  houn  find! 
a  dose  of  one  grain  and  a  half  of  the  thallium  sulphate.  (^Ch«n.  'Stmtf 
Sept.  12  and  19,  1863.) 

The  salts  are  soluble,  colourless,  and  nearly  tasteless;  and  therefoii 
may  be  easily  administered.  • 

These  statements  of  Lamy  and  Paulet  are  not  in  acoordaaoe  with  111 
yiews  of  Crookes,  the  discoyerer  of  the  metal.  Although  mnch  oimwi 
to  the  action  of  the  fumes,  the  metallic  yapour  produced  no  paitMsdii 
effects  upon  him.  He  also  swallowed  a  grain  or  two  of  the  salte  witWil 
injury.  These  haye  a  local  action  on  the  hair  and  skin,  staining  Al 
former,  and  rendering  the  latter  yellow  and  homy.  (*ChenL  Vtiwtf 
Oct.  3,  1863,  p.  161.) 

Maum6  and  Rabuteau  state  that  thallium  is  at  onoe  both  a  csidiiil 
and  a  muscular  p6ison,  in  its  action  resembling  mercury  in  one  ngpirf 
and  potassium  in  another.  The  history  of  thallium  as  a  poisoa  if 
incomplete. 

Analysts, — The  best  and  most  certain  method  of  detecting  thallims  ^ 
to  dry  and  burn  the  yiscera,  when,  by  the  aid  of  the  spectroscope,  Al 
green  band  indicatiye  of  thallium  will  manifest  itself  in  the  speetram 
from  the  smallest  quantity  of  the  metal,  in  spite  of  admixture  with  oA** 
bodies. 
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YEGETABLE  IRRITANTS. 


CHAPTER  24. 


VMETAIILX  itflKITAHTB — ALOBS— COLOCTBTH — OAMBOOS — JALAP — 8CAMM0NT—- 
8AV1H — OAPSICUM — OBOTOV  OIL— CA8T0B  8EBD8 — PHYSIC  WUT — COLCHICUM— 
HBLLXBOBK — ^TILLOW  JABMIKX  (GELSBMIUM  SEMPERYIRENS) — OIL  OF  TUBPEK^* 
TIEX — CAMPHIHE — OIL  OP  TAB— 0BEA80TE — BBSOBCDT. 

Snora^  Bemarkt, — ^The  poiBonons  substances  of  an  irritant  nature  which 
kinig  to  the  Yegetable  kingdom  are  Yery  numerous  as  a  class  ;  but  it  will 

fcbe  neoesearj  to  notice  only  those  which  haYe  either  caused  death,  or 
given  rise  to  accidental  poisoning. 

Aloes.    Coloctkth.    Gamboge.    Jalap.    Sgammont. 

•  Theee  different  substances,  which  are  used  in  small  doses  as  medicines, 
■n  liable,  when  taken  frequently  or  in  large  quantities,  to  excite  vomiting, 
■nging,  and  other  symptoma  of  irritation.  Golocynth  has  occasioned 
patti  in  several  instances:  in  one  case  a  teaspoonfnl  and  a  half  of 
griocynth  powder  destroyed  life ;  and  one  drachm  of  gamboge,  a  medicine 
iktadi  used  by  quacks,  has  proved  fatal  to  man.  (Traill's  *  Outlines,' 
150.)  Aloes  and  oolocyntii  mixed,  are  said  to  be  the  basis  of  the 
medicine  sold  under,  the  name  of  Morison*s  Pills.  These  have 
fatal  in  many  instances  from  the  exhaustion  produced  by  excessive 
owing  to  the  large  quantity  of  these  pills  taken  in  frequently* 
doses.  Our  knowledge  of  the  symptoms  and  appearances  produced 
9^  diese  irritants  is,  indeed,  chiefly  derived  from  the  cases  which  have 
)Mfed  6Ua1  under  this  treatment.  In  the  seventeenth  volume  of  the 
^Mcdieal  (zazette '  will  be  found  four  cases  of  this  description.  The  most 
ent  symptom  is  excessive  purging,  with  the  discharge  of  large 
itiee  of  mucus ;  the  individusd  becomes  exhausted,  and  slowly  sinla. 
iome  instances,  the  symptoms  are  those  of  inflammation  and  ulceration 
Ike  bowels.  In  183d,  a  man  was  convicted  of  having  caused  the  death 
a  person  by  the  administration  of  these  pills;  in  this  instance  Ae 
of  the  deceased  was  clearly  due  to  the.  medicine,  and  on  iDspedn 
stomach  was  found  inflsmed  and  ulcerated ;  the  mucous  membrane  of 
ftm  small  intestines  was  inflamed  and  softened,  and  there  was  the  appear^ 
Bn»  of  effused  lymph  upon  it.  Hollo  way's  Pills  are  of  a  more  innocent 
ihmiplion ;  the  principal  ingredient  in  them  is  aloes.  In  all  cases  it 
■iMit  be  remembered  that  these  drastic  purgatives  may  cause  serioua 
^uptoBoa,  or  even  death,  when  administered  to  infants,  or  to  persons 
r^hflilated  by  age  or  disease;  and  it  is  not  necessary  that  the  dose  shoold 
'^fery  large  in  order  that  fatal  effects  should  follow.  The  question  here 
"^Mll  be,  whether  the  medicine  caused  death,  or  whether  it  simply  aecelesalid 
^i  although,  in  a  legal  view,  that  which  accelerates,  causes. 
*  HiBBAPiCBA  (JSohf  hater)  is  a  popular  aloetic  compound,  and  one  death 
^  recorded  to  have  been  produced  by  it  in  1837-8.  There  is  reason  to 
'Hieve  that  it  is  occasionally  used  for  the  purpose  of  procuring  criminal 
^^rtion.  A  man  was  tried  and  convicted  of  this  offence  (Aylesbury 
^^"^cnt   Ass.    1857,  Beg.  r.  White),  and  the  noxious  properdea  oi  XiciSa 
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compound  then  became  a  subject  of  inqniry.  The  dose,  and  the  oo 
of  the  woman  to  whom  it  is  administered,  will  of  course  affect  the 
to  this  question.  At  the  trial  above  mentioned,  it  was  probably  cm 
to  be  a  noxious  substance  within  the  meaning  of  the  statute.  T 
that,  under  the  name  of  Pulv%$  Alae$  cwn  Oandld^  it  was  formerlj  ai 
into  the  British  Pha^rmacopceias,  cannot  justify  the  mischicTous 
which  it  may  be  put.  Hierapiera  is  a  snnff-colonred  powder,  of  an  ii 
bitter  taste.  It  consists  of  four  parts  by  weight  of  aloes,  and  c 
by  weight  of  powdered  Canella  bark.  Th^  proper  medicinal  di 
formerly  fixed  at  from  five  to  fifteen  grains.  Its  injurious  eff' 
pregnant  females  are  chiefly  due  to  the  aloes.  This  specially  aff( 
rectum,  and  by  contiguity,  under  violent  irritation  or  purging,  ma 
the  uterus.  From  the  taste  and  colour  which  it  impajrts  to  liqui 
not  probable  that  it  could  be  taken  by  a  female  unknowingly. 

Death  has  been  caused  by  aloes  taken  in  nitric  acid ;  but  in  tl 
the  mineral  acid  was  most  probably  the  destructive  agent.  A  f 
case  occurred  in  Germany  a  few  years  since,  wherein  a  medico-legal  ( 
was  raised  respecting  the  poisonous  properties  of  Aloes.  A  woman, 
not  labouring  under  any  apparent  disease,  swallowed  two  drac 
powdered  aloes  in  coffee.  Violent  purging  supervened,  and  she 
the  following  morning,  twelve  hours  after  having  taken  the  m 
On  inspection  the  stomach  was  found  partially,  and  the  small  in 
extensively,  inflamed.  There  were  no  other  particular  appeanu 
account  for  death,  and  this  was  referred  to  the  ^ect  of  the  aloes. 

Savin.    (Jukipbrus  Sabdia.) 

This  is  a  well-known  plant,  the  leaves  of  which  contain  a  po 
the  form  of  an  acrid  volatile  oil  of  a  remarkable  odour.     The 
an  irritant  action,  both  in  the  state  of  infusion  and  powder.     The 
by  distillation  a  light  yellow  oil,  on  which  the  irritant  propertdee 
plant  depend.     The  powder  is  sometimes  used  in  medicine,  in  a 
from  five  to  twenty  grains.     Savin  is  not  often  taken  as  a  poison 
specific  purpose  of  destroying  life;  but  this  is  occasionally  an  i 
result  of  its  use  as  a  popular  means  of  procuring  abortion,  in  this  i 
it  has  proved  fatal.     From  the  little  that  is  known  of  its  effects,  it  i 
producing  violent  pain  in  the  abdomen,  vomiting,  and  strangury, 
death,  the  gullet,  stomach,  intestines,  and  kidneys,  have  been  found 
Pif  35  much  inflamed  or  congested.     It  has  pi 

no  action  as  an  abortive,  except,  like 
irritants,  by  causing  a  violent  shock 
system,  under  which  the  uterus  may  ea 
contents.  Such  a  result  can  never  be  o1 
without  placing  in  jeopardy  the  lil 
woman ;  and  when  abortion  follows,  8b< 
rally  falls  a  victim.  On  the  other  h 
female  may  be  killed  by  the  poison  i 
abortion  ensuing.  In  1845,  the  auth 
with  a  case  in  which  death  had  been 
by  savin-powder — abortion  having  firsi 
place.  Eight  ounces  of  green  liqnii 
Tips  of  the  i«*^2^^  Sarin,  magnified    found  in  the  stomach,  which,  with  the 

and  the  small  intestines,  was  highly  inf 

The  poison  was  easily  identified  by  placing  some  of  the  minute  p 

of  the  leaves  found  in  the  stomach,  under  a  microscope.     (*Med. 

roJ.  36,  p.  646.)     The  oil  of  savin  is  also  powerfully  irritani    I 

Bocnunt  of  this,  se^  '  CR\ii\iRkT»  kT^^:t\Q^?    • 
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Gatbvni  Pepper.    Gapsioum. 

medical  botanist  was  charged  with  having  caased  the  death  of  a  boy, 
5,  by  administering  to  him  dangerous  medicines  {Beg.  v.  Stevens, 
C.  May,  1864).  The  boy  was  suffering  from  diseased  hip-joint,  and, 
taking  the  medicines  prescribed  by  the  prisoner,  he  died.  Letheby 
ined  the  stomach,  and  fonnd  in  it  patches  of  inflammatory  redness, 
IS  wonld  be  prodnced  by  an  irritant.  He  oonld  detect  no  poispn,  bnt 
y  bilious  matter  mixed  with  cayenne  pepper.  The  mixture  prescribed 
s  prisoner  contained  this  pepper,  which  the  witness  considered  to  be 
ons  to  a  person  in  the  condition  of  deceased.  The  prisoner  was 
bted,  the  connexion  of  the  death  of  deceased  with  his  act  being 
bly  considered  by  the  jury  as  not  proved. 
I  small  quantities,  this  is  a  well-known  stimulant,  and  a  useful  condi- 

and  medicine.  It  has  a  hot,  fiery  taste,  which  lasts  for  a  long  time. 
I  powerful  stimulant,  and  in  large  doses  produces  a  feeling  of  neat  in 
iroat-,  difficulty  of  swallowing,  pain  in  the  stomach,  and  inflammation 
e  gullet  and  stomach.  Locally  applied,  it  causes  redness  and  even 
ring  of  the  skin  (Wibmer,  *  Arzneimittel,'  art.  Capsicum),    There 

undoubted  instance  recorded  of  its  having  proved  fatal.  It  owes 
ritant  properties  to  an  acrid  resin  (capsiein).  From  five  to  ten  grains 
)  powder  is  considered  to  be  a  medicinal  dose. 

uinea  Pepper,  known  as  Grains  of  Paradise,  is  popularly  considered  to 
^hly  noxious ;  bnt  there  are  no  facts  to  justify  this  view.  This  kind 
pper  is  an  aromatic  condiment. 

Grotow  Oil.    (Geoton  Tiglium.) 

lis  is  an  oil  extracted  from  the  seeds  of  the  Groton  tiglium.    The  seeds, 

L  are  sometimes  called  Purging  nuts,  resemble  castor  seeds  in  size  and 

.     The  seeds  have  a  dark  brown  or  blackish  colour,  and  are  marked 

i^tudinal  lines.     They  have  no  smelL     Their  taste  is  at  first  mild 

oleaginous,  afterwards  acrid  and  burning.     When  heated  they  evolve 

rid  vapour.     Groton  oil  is  a  powerful  drastic  purgative,  producing, 

large  dose,  severe  purging,  collapse,  and  death.     A  case  occurred  in 

,  in  1839,  in  which  a  man  swallowed  by  mistake  two  drachms  and  a 

i  croton  oiL     In  three-quarters  of  an  hour  the  surface  was  cold  and 

ny,  the  pulse  imperceptible,  the  breathing  Fig.  m. 

lit,  and  the  extremities  and  face  were  as 

IS  in  the  collapsed  stage  of  cholera.     In 

nr  and  a  half  purging  set  in ;  the  stools 

passed  involuntarily,  and  the  abdomen     „   .    .  ^ 

^T^itive  to  the  tonch.    The  patient     8«>»«'Cr.t<«UgUa».n.t«.id«. 

lamed  of  a  burning  pain  in  the  course  of  the  gullet.  He  died  in  four 
1  after  swallowing  the  poison.  There  was  no  marked  change  in  the 
as  membrane  of  the  stomach.  For  another  fatal  case,  see  '  Pharm. 
'  Feb.  1868,  p.  379. 

I  man,  a  dose  of  from  fifteen  to  twenty  drops  of  the  pure  oil  might 
rise  to  excessive  purging,  and  cause  death  by  exhaustion.  The  cases 
ded  of  its  fatal  operation  are  few,  and  do  not  enable  us  to  solve 
loestion  from  observed  facts.  According  to  Landsberg  (Ghristison'9 
lensatory  '),  thirty  drops  of  the  oil  have  killed  a  dog ;  and  GhriBtison 
I  that  he  has  known  four  g^ins  of  the  oil  to  produce  an  alarming 
$e  of  purging.  It  is  frequently  mixed  with  castor  oil  and  other  sub- 
es,  and  the  presence  of  these  must  of  course  influence  the  dose  required 
t  ^tally.    An  aged  woman  died  hx)m  the  effects  of  «a  QiaVscc^\3kssiv 
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containing  croton  oil  with  oiher  dragrs.     A  teaspoonfnl  was  incantbu^ 
given  to  her:   she  immediately  complained  of  a  hot  homing  seontiMi 
in   her  throat.     She  died  in  convnlsions  in  three  days.     ('Med.  Gil* 
vol.  43,  p.  41.)     A  girl,  mi.  19,  took  hy  mistake  a  teaspoonfal  of  a  liniBiMi 
consisting  of  eqnal  parts  of  croton  and  olive  oils.     In  aboot  half  an  boor 
she  was  seen  by  Brydon,  and  she  then  complained  of  an  intense  hol- 
ing sensation  in  the  throat  and   gullet;   bnt  there  was  no  pain  in  tfcs 
stomach.     Her  pnlse  was  84     Vomiting  came  on  in  a  severe  form,  tid 
this  was  promoted  by  a  zinc  emetic  and  warm  water.    After  the  yomitiig 
had  COD  tinned  for  a  quarter  of  an  honr,  she  complained  of  a  severe  piin  in 
the  stomach.     Forging  was  not  a  prominent  symptom.     In  a  day  or  tvo 
she  recovered.     ('  Edin.  Med.  Joor.'  Aog.  1861.)     In  another  case,  aliitfi 
girl,  six  years  old,  took  by  mistake  aboot  fifty- five  drops  of  croton  ofl. 
There  was  vomiting,  with  some  porging  and  feverishness  for  three  or  loir 
days,  bnt  the  patient  recovered.    ('  Lancet,'  1870, 1,  p.  553.)   In  tiiese  cm« 
it  is  not  improbable  that  the  oil  may  have  been  adolterated.     In  one  omi 
reported,  a  child,  8Bt.  thirteen  months,  died  in  six  hoors  from  a  small  don 
given  by  mistake.     The  croton  oil  was  mixed  with  soap  liniment,  and  tb 
qoantity  taken  was  sopposed  to  be  less  than  three  minims  of  the  oil 
C  Med.  Times  and  Gaz.*  1870, 11.  466.) 

Ghevallier  reports  two  cases  of  poisoning  by  tiiis  oil  In  one  a  drnggiil 
swallowed,  by  mistake  for  cod  liver  oil,  half  an  oonce  of  croton  oiL  He  IbK 
a  homing  sensation  in  the  throat  and  stomach,  soon  followed  by  vomitoil 
and  copioos  porging,  with  symptoms  of  collapse.  He  did  not  recover  joA 
after  a  fortnight  In  the  other  case,  qooted  from  Devergie,  a  man,  et  8S^ 
swallowed  by  mistake  two  drachms  and  a  half  of  the  oil.  Violent  pnigiif 
with  collapse  took  place,  and  the  patient  died  in  foor  hoors.  (*Aii. 
d'Hyg.'  1871,  1,  409.) 

A  case  was  tried  at  Liverpool  ( Eeg.  v.  M(u$ey  and  Ferrand),  in  wUel 
the  prifloners  were  charged  with  having  caosed  the  death  of  a  mta  If 
placing  in  food,  of  which  he  and  others  had  partaken,  two  dradoBt  if 
powdered  jalap,  and  from  two  to  six  drops  of  croton  oiL  Several  penoi^ 
incloding  the  deceased,  snffered  from  vomiting  and  purging ;  bat  tkf 
recovered,  and  the  deceased  himself  so  far  recovered  as  to  be  able  to  gi 
aboot  as  osoal.  He  was  sobseqoently  attacked  with  inflammation  m 
nloeration  of  the  bowels,  from  which  he  died.  The  prisonen  «M 
aoqnitted,  as  the  medical  evidence  at  the  trial  ftdled  to  make  out  the  e* 
nexion  of  this  snbseqoent  illness  with  the  jalap  and  oroton  oil  whiok  hi 
been  pot  into  the  food. 

Physic  Nut  (Jatbopha  Gubcas). 

The  Jatropha  Curcas  is  a  West-Indian  plant  which  prodnoea  seedier 
taining  an  acrid  oil,  having  some  of  the  properties  of  croton  oil  Fitf 
seeds  act  as  a  violent  cathartic,  and  severe  vomiting  and  pniging  kii 
been  prodoced  by  a  few  gprains  of  the  cake  left  after  the  eximession  oliii 
fixed  oil  from  the  broised  seeds.  The  oil  operates  powerfolly  in  a  dvi 
of  from  twelve  to  fifteen  drops.  It  prodoces  a  homing  sensation  in  t^ 
throat,  vomiting,  porging,  and  other  symptoms  of  irritation,  followed  If 
inflammation  of  the  stomach  and  bowels.  One  hondred  and  thirty-Mi* 
children  in  Doblin  snffered  from  the  effects  of  these  seeds  ('  Med.  1M 
and  Gbts.'  Aog.  1858) ;  and  in  1864,  a  nomber  of  boys  at  Birmingbtfi 
snffered  severely  from  eating  some  of  these  nnts  which  they  had  foondii* 
dmg-store,  hot  they  all  recovered.  Ghevallier  refers  to  a  case  in  wloBk 
thirty- three  persons  were  poisoned  by  eating  these  seeds.  The  tymptomt  In> 
which  thev  snffered  were  naosea,  vomiting,  and  g^eral  depressioo.  Tvei^ 
frere  so  ill  that  they  wex^  placed  YiiV)^<b\M^  of  an  hoBpital ;  the 
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soon  reoovered.  The  albamen  of  this  seed  is  said  to  have  a 
'or  rasembliDg  that  of  the  almond.  ('  Ann.  d'Hjg.'  1871, 1,  408.) 
!*he  Jairopha  urens,  also  a  West-Indian  plants  is  said  to  produce  serious 
te  npon  those  who  touch  its  leaves,  which  are  covered  with  stinging 
I  like  those  of  the  nettle.  The  wrist  of  a  person  accidentally  came  in 
u^  with  some  of  the  hairs.  In  a  few  minutes  there  was  swelling  of 
lips,  redness  of  the  face,  faintness,  great  prostration  of  strength,  and 
a  degree  of  collapse,  that  for  some  minutes  the  sufferer  was  thought 
)  dead.  He  then  rallied ;  there  was  sickness,  and  in  twenty  minutes 
zukn  recovered.  In  another  case  the  pain  and  swelling  in  the  part 
led  lasted  for  some  days,  and  an  itching  sensation  continued  for  a 
sr  period.  ('Pharm.  Jour.'  April  17,  1872,  p.  863.)  Assuming  this 
int  of  the  flymptoms  to  be  correct,  the  poison  connected  with  the  hairs 
inly  has  a  local  action,  but  it  is  very  rapidly  absorbed,  and  produces 
bs  resembling  those  of  serpent  poison. 

Castor  Seeds  (Ricinus  Communis). 
H  castor  oil  itself  nothing  need  be  said.     The  seeds  from  which  this 

I  extracted  contain  in  the  embryo  an  active  poison,  and  a  few  of  them 
inflScieni  to  produce  serious  symptoms.  Three  or  four  seeds  may  act 
^rfully  on  an  adult.  Eight  may  give  rise  to  serious  symptoms,  and 
-ger  number  may  destroy  life.  Their  taste  is  said  to  resemble  that 
le  almond. 

'lymptams  and  Appearances. — The  symptoms  which  mark  this  form  of 
>ning  are  the  absence  of  any  disagreeable  taste  or  sense  of  heat  in  the 
bh  and  throat  at  the  time  of  eating  the  seeds.  Soon  after  the  pulp  has 
swallowed,  there  is  severe  pain  in  the  abdomen,  copioas  and  painful 
iting,  with  bloody  purging,  thirst,  and  convulsions,  terminated  by  death, 
ichardat,  '  Ann.  de  Th^rap.'  1872,  p.  103.)  A  girl,  set  18,  ate  about 
ity,  one  of  her  sisters  foar  or  five,  and  another  two  castor-oil 
i.     In  the  night  they  were  all  taken  ill.     About  five  hours  after  the 

8  were  eaten,  the  deceased  felt  faint  and  sick ;  vomiting  and  purging 

9  on,  and  continued  through  the  night.  On  the  following  morning 
appeared  like  one  affected  with  malignant  cholera.     The  skin  was  cold 

dark-coloared,  the  features  contracted,  the  breath  cold,  the  pulse 

II  and  wiry;  there  was  restlessness,  thirst,  pain  in  the  abdomen, 
she  lay  in  a  sort  of  drowsy,  half-conscious  state.  Whatever  liquid  was 
n  was  immediately  rejected,  and  the  matters  passed  by  stool  consisted 
fly  of  a  serous  fluid  with  blood.  She  died  in  five  days  without  raUy- 
;  the  two  other  sisters  recovered.  On  inspection,  a  large  portion  of 
mucous  membrane  of  the  stomach  was  found  abraded  and  softened 
he  coarse  of  the  great  curvature.  A  similar  case,  in  which  three 
8  destroyed  the  life  of  a  man  in  forty-six  hours,  is  reported  (*  Med. 
es  and  Oaz.'  1861,  1,  p.  555).  There  was  general  redness  of  the 
lach,  and  the  abraded  portion  presented  the  appearance  of  a  granulating 
ace  of  a  pale  rose-cohmr ;  it  was  covered  by  a  considerable  quantity  of 
y  mucus.  The  small  intestines  were  inflamed,  and  the  inner  surface 
lem  was  abraded.  The  effects  produced  on  the  sisters  who  recovered, 
'  out  the  statement  of  Christison,  that  two  or  three  of  the  seeds  will 
»te  as  a  violent  cathartic.  Other  caRes,  including  one  which  proved 
I,  are  recorded  by  Chevallier  (*  Ann.  d'Hyir.'  1871, 1,  400).  A  woman 
lowed  a  quantity  of  the  braised  seeds,  in  place  of  castor  oil.  She  was 
I  seised  with  violent  vomiting  and  bloody  stools,  which  continued  until 
death  on  the*fifth  day  after  taking  the  seeds.  The  mucons  membrane 
be  stomach  and  bowels  was  of  a  dark  colour,  much  ecchymosed,  and 
enled  small  patches  of  eztravasated  blood. 
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An  officer  took  as  a  purgative  seventeen  seeds.  In  three  hoors  there 
was  violent  pargin^jf,  followed  bj  vomiting  and  severe  cramps,  the  patient 
passing  into  a  condition  resembling  the  collapse  of  Asiatic  cholera.  The 
Vomiting  was  not  stopped  nntil  after  twentj-one  honrs,  and  recovery  then 
took  place.  There  was  suppression  of  arine  for  fortv-eight  honrs  ( Wiggers' 
and  Hnsemann's  *  Jahresbericht/  1872,  p.  538).  The  cake  left  after  the 
pressure  of  the  oil  is  poisonous  to  i«ts,  as  well  as  human  beings  (Ghevallier). 
When  the  seeds  are  swallowed  whole,  they  may  fail  to  produce  the  severe 
symptoms  above  described. 

Two  children,  aged  respectively  six  and  three  years,  ate  some  castor-oil 
seeds.  The  children  when  brought  to  the  hospital  were  suffering  from 
extreme  collapse,  consequent  on  vomiting  and  purging,  the  bodies  pale  and 
perspiring,  pulse  130.  The  stools  were  frequent  and  watery.  The  sub- 
stances ejected  from  the  stomach  were  pulpy ;  there  was  pain  in  the  abdomen, 
P,^  3f  great  thirst,  and  the  tongue  was  furred  and  dry.  There 

were  no  cerebral  symptoms.      Under  treatment,  thej 
both  recovered  in  two  days.     ('  Med.  Times  and  Gks.' 
1870, 1,  681.) 
^^^  ^^^  Analysis. — Castor  seeds  can  only  be  identified  in,^ 

^^Bk        ^Bm    ^^^  contents  of  the  stomach  provided  a  portion  of  1 
^HB       S^    outer  coat  is  obtained.     These  seeds  are  remarkabl 
^  _       ,       ^7         for   their  peculiarly   varieirated  surface.      ExtemaU 

CMtor  seeds,  lutaral  size.     ,,  x  i  i-i   j       'aI-        ii        •  i_  i_ 

they  are  of  a  pale  grey,  marbled  with  yellowish  bro' 
spots  and  stripes. 

Meadow  Saffron  (Colghioum). 

Meadow  saffron  (Colchicum  Autumnale)  contains  a  poisonous  alkak^^^ 
^-Colchicine — the   effects  of   which   on   animals  are  similar  to  those       ^^ 
Veratria,  the  alkaloid  existing  in  White  Hellebore.   The  most  noxious  pt^xlt 
of  the  plant  arc  the  bulbs  (or  roots)  and  seeds,  but  the  leaves  and  flow-^iy 
have  also  an  irritant  action.     Three  deaths  from  colchicum  are  reporte(^  (d 
have  occurred  in  four  years  (1863-7).     The  seeds  of  colchicum  are  of  g 

Fig.  38.  brown  colour,  varying  from  pale  to  dark.     They  are  witboirt 

^  smell,  but  have  a  bitter  acrid  taste.     In  size  and  colour  tiiey 

O  ^^       somewhat  resemble  grains  of  paradise,  and  have  been  mis. 
#      9  a        taken  for  them.     Their  shape  and  size  are  represented  in  ih» 

Z        annexed  engraving.  i 

Goicbicum  needs.  Symptoms    and    Appearances. — In    1839,    a    gentleman      f 

DAtnraiBise.  swallowcd  by  mistake  one  ounce  and  a  half  of  wm  of 
colchicum.  He  was  immediately  seized  with  severe  pain  in  the  abdomen: 
other  symptoms  of  irritation  came  on,  and  he  died  in  seven  honn. 
In  another  instance,  in  which  an  ounce  of  the  wine  was  taken,  death 
occurred  in  thirty-nine  hours.  (Schneider's  *Annalen,'  voL  1,  p.  282.) 
In  a  case  in  which  a  similar  dose  was  taken,  the  person  recovered  after 
suffering  from  cramps  in  the  limbs  and  twitching  of  the  tendons.  (*L'Uni<m 
Mod.'  Aug,  24,  1848.)  A  woman,  aet.  56,  suffering  from  rheumatism,  for 
whom  wine  of  colchicum  had  been  prescribed,  took  by  mistake  an  ounce  d 
the  wine  of  the  seeds,  in  divided  doses,  in  twelve  hours.  She  suffered 
from  nausea,  violent  and  profuse  vomiting,  slight  purging,  with  heat  and 
burning  pain  in  the  throat,  great  thirst,  cold  clammy  skin,  feeble  pnlee, 
pain  in  the  stomach,  and  pain  in  the  forehead.  Inflammation  of  the  stomach 
Supervened,  and  the  retching,  vomiting,  thirst,  and  pain  continued  f<f 
three  days.  She  then  recovered.  (*Amer.  Jour.  Med.  Sci.'  Jan.  1857 1 
and  *  Brit,  and  For.  Rev.'  1857,  19,  409.)  In  other  cases  profuse  parging 
has  been  the  most  prominent  symptom,  followed  by  death  from  exhaoetion- 
(*  Pharm.  Jour.'  July,  1861,  p.  45.)    In  one  instance,  in  which  two  oancee 
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the  wine  were  taken,  the  symptoma  did  not  come  on  for  an  lionr  and  a 
If;  there  was  then  oopiooa  vomiting  of  a  yellow  flnid,  severe  pain  with 
mt  tenderness  in  the  abdomen,  tenesmus  and  thirst.  The  patient  died 
forty-eight  hours,  without  being  convulsed  or  manifesting  any  sign  of 
efarai  disturbance*  The  chief  morbid  appearances  were  a  patch  of  redness 
the  mucous  membrane  of  the  stomach,  near  the  cardiac  orifice;  and 
rht  inflammation  of  the  intestines.  The  head  was  not  examined.  ('Med. 
I.'  vol.  10,  p.  161 ;  see  also  Casper, '  Oer.  Med«'  vol.  1,  p.  450.)  Three 
1  a  half  drachms  of  the  wine  of  colchicum  were  taken  in  divided  doses, 
1  cansed  death  on  the  fourth  day.  There  was  no  inflammation  of  the 
itric  mucous  membrane,  but  simply  extravasation  of  blood  into  the 
icous  follicles.  The  mucous  membrane  has  been  found  softened  in  two 
MB  of  poisoning  by  the  tincture.  In  two  other  cases,  in  which  an  ounce 
i  a  half  of  the  tincture  was  taken,  and  death  ensued  in  forty-eight  hours, 

morbid  appearances  were  found.  (Gasper,  '  Oer.  Med.'  1857,  1,  451.) 
r  a  case  of  alleged  poisoning  by  wine  of  colchicum,  see  Gasper*s 
lerteljahrsschrift,'  1860,  1,  1. 

A  woman,  after  having  been  tried  and  acquitted  for  an  attempt  to 
[son  with  oil  of  vitriol  a  man  with  whom  she  cohabited,  was  convicted 
le^.  V.  Catherine  Wilson,  C.  C.  C.  Sept.  1862)  of  the  murder  of  a 
rs,  Soames,  who  had  died  suddenly  while  nursed  by  the  prisoner 
:  years  previously.     The  body  was  exhumed,  but  no  poison  was  found 

the  remains;  yet  the  medical  and  other  circumstances,  as  well  as 
9  conduct  and  correspondence  of  the  prisoner,  proved  to  the  satisfaction 

the  Court  that  deceased  had  been  destroyed  by  vegetable  poison, 
mt  probably  colchicum,  with  the  noxious  properties  of  which  she  was 
ored  to  have  been  well  acquainted.  From  the  fact,  which  transpired 
reference  to  this  trial,  it  appeared  that  the  deceased  was  one  of  four 
nona  who  had  at  different  dates  fallen  victims  to  the  acts  of  this 
OBiaa.    1st,  Peter  Mawer,  who  died  in  October,  1854 :  the  body  was  exhumed 

1862,  but  no  poison  was  detected.  2od,  Mrs*  Jackson,  who  died  in 
Msember,  1859  :  the  body  was  exhumed  in  January,  1860,  and  no  poison 
IB  detected.  3rd,  Mrs,  Atkinson,  who  died  in  October,  1860:  the  body 
IB  exhumed  in  May,  1862,  and  no  poison  was  detected«    4th,  the  case 

Mrs.  Soames,  above  mentioned.     All  these  persons  died  speedily  while 

a  state  of  health,  under  similar  symptoms,  and  without  any  apparent 
iural  cause  to  account  for  death.  The  symptoms  as  a  whole  were  not 
eoncilable  with  any  known  disease;  and  they  only  appeared  after  the 
isoner  was  proved  to  have  administered,  under  some  pretence  or  other, 
od  or  medicine,  the  bottle  which  she  empWed  for  this  purpose  being 
ipt  locked  up,  or  in  her  own  possession.     The  motive  for  the  murder, 

each  case,  was  the  acquisition  of  property.  Two  other  attempts  at 
aider,  which  failed,  led  to  the  inference  that  colchicum,  either  in  wine 

brandy,  was  the  substance  which  this  woman  employed.  In  these 
Br  persons,  the  symptoms  were  as  nearly  as  possible  of  the  same  character 
•borniDg  pain  in  the  throat  and  stomach,  intense  thirst,  violent  vomiting 
id  purging,  coldness  and  clamminess  of  the  skin,  excessive  depression,  and 
iBBt  weakness.  The  pulse  was  small  and  weak,  and  death  appeared  .to 
ke  place,  without  convulsions  or  loss  of  consciousness,  from  exhaustion. 
f  theBe  persons,  one  died  on  the  second,  one  on  the  fifth,  one  on  the 
ghth,  and  one  on  the  fourteenth  day.  In  most  of  the  cases  the  poison 
IB  probably  given  in  divided  doses  :  in  the  last  case,  the  symptoms  always 
ipesred  every  evening  after  the  deceased  had  taken  the  tea  prepared  by 
e  prisoner.  McOregor  Maclagan  collected  fifteen  cases  of  poisoning  by 
khicum  ('  Month.  Jour.  Med.  Sci.'  1852,  p.  1).  Boux  relates  the  poisoning 

five  soldiers  by  the  administration  of  two  oonoes  of  wine  oi  go\c\v\c\xx&  yel 
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each  caae,  in  migtake  for  quinine  wine.     All  died.     ('  Union.  Med.'  1855, 
No.  36.)     Keller  reported  a  case  of  poisoning  bj  three-fifihs  o!  a  gnmof 
the  alkaloid,  colchicine.     The  patient,  a  woman  est.  20,  reooTered.    (*Ber. 
d.  Krankenanstalt  Rndelfstiftnne  in  Wien,'  1857.) 
-    Analysis, — Colchicam,  in  the  iorm  of  tincture,  possesses  a  warm  aromftk 
taste  and  a  peculiar  odoor.    It  owes  its  properties  to  the  alkaloid  coickiim. 
The  process  for  detecting  this  substance  consists  in  neutralising  wift 
potash  a  portion  of  the  aqueoas  acid  solution  (obtained  bj  evaporating  tke 
alcoholic  tincture)    and   then  adding  twice  its  volume  of  ether.    Tki 
mixture  should  be  well  shaken.     On  ponring  off  the  ether,  and  letting  it 
evaporate  spontaneonsly,  an  imperfectly  crystalline  or  uncrystalline  residv 
remains.     (See  '  Pharm.  Jour.'  1857,  p.  529.)     When  this  is  treated  witk 
one  or  two  drops  of  concentrated  nitric  acid,  the  presence  of  colchicine  ii 
indicated  by  the  residue  acquiring  a  reddish- violet  colour,  which  soon  dif* 
appears. 

Black,  White,  akd  Greek  Hellebore. 

Symptoms  and  Appearances. — According  to  Wibmer,  the  roots  of  the 
black  hellebore  possess  the  greatest  activity :  bat  the  leaves  are  also  highly 
poisonoQS  when  used  in  the  form  of  infusion.  By  long  boiling  the  poisonou 
properties  of  the  plant  are  diminished.  The  roots  and  leaves  have  a  leal 
irritant  action,  producing  in  small  doses  violent  vomiting  and  purging,  wA 
severe  pain  in  the  abdomen,  followed  by  cold  sweats,  convulsions,  iuBena- 
bility  and  death.  The  powdered  root,  in  a  dose  of  a  few  grains,  acts  Kket 
drastic  purgative.  In  a  case  reported  by  Morgagni,  half  a  drachm  of  tb 
aqueous  extract  killed  a  man,  8Bt.  50,  in  eight  hours.  The  symptoms  wan 
severe  pain  in  the  abdomen  and  violent  vomiting.  After  death  the  wboii 
of  the  alimentary  canal  was  fonnd  inflamed,  but  especially  the  kigi 
intestines.  (Wibmer,  op.  cit.  Helleborus.)  A  case  is  quoted  by  theasM 
writer,  in  which  a  table-spoonful  of  the  finely-powdered  root  caosed  sefoi  { 
symptoms  of  irritant  poisoning,  which  did  not  disappear  for  four  booA  : 
The  man  recovered  on  the  fourth  day.  The  experiments  performed  \f 
OrHla  on  animals,  show  that  this  poison  acts  like  a  local  irritant  wbtt 
spplied  to  a  wonnd.  (Op.  cit.  vol.  2,  369.)  Hellebore  is  a  fsTOute 
quack  remedy  for  worms,  and  has  been  given  to  procure  abortion.  It  ■ 
not,  therefore,  surprising  that  it  should  be  occasionally  administered  ■ 
an  overdose,  and  cause  death.  A  gentleman  swallowed  experimentsBf 
one  drachm  of  tincture  of  green  hellebore  (veratrum  virtde)^  equal  to  iwehi 
grains  of  the  powder.  He  was  found  soon  afterwards  in  a  collapsed  iMi 
features  sunk,  skin  cold,  and  covered  with  a  profuse  clammy  sweat,  psitf 
scarcely  perceptible.  He  complained  of  intense  pain  in  the  region  oi  Al 
stomach.  There  was  no  purging.  These  symptoms  were  relieved  If 
treatment,  and  the  next  morning  the  patient  had  recovered.  (*  JUi 
Times  and  Gaz.'  1868,  1,  5.) 

Yeratria. — White  hellebore  owes  its  noxious  properties  to  the  alksUi 
veratriay  which  is  itself  a  powerful  poison.  A  physician  prescribed  aai* 
cinslly  for  a  lady,  one  g^in  of  veratria  divided  into  fifty  pills,  and  tfan 
were  directed  to  be  taken  for  a  dose.  Not  long  after  the  first  dote  hi 
been  swallowed,  the  patient  was  found  insensible,  the  surface  cold,  Ai 
pulse  failing,  and  there  was  every  symptom  of  approaching  dissolatioa 
She  remained  some  hours  in  a  doubtful  condition,  but  ultimately  reoofCiiA 
Supposing  the  medicine  to  have  been  well  mixed,  and  the  pills  wfsJf 
divided,  not  more  than  one- sixteenth  of  a  grain  of  veratria  was  here  tate 
This  case  proves  that  the  alkaloid  is  capable  of  exerting  a  poweifol  effed 
The  common  veratria  of  the  shops  is  sometimes  given  medicinallj  * 
doaeB  of  <me-aixih  oE  a  graaii.    W*  toma  %  ^^ra^  unoryBtalline  powdVi 
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eelj  aolnble  in  water  even  on  boiling ;  bat  is  more  readily  diflsolved 
ftlcohol  and  ether.  It  has  a  slight  alkaline  reaction,  and  combines 
I  acids,  forming  soluble  salts.  It  has  a  hot,  acrid  taste,  without  any 
smess.  Strong  nitric  acid  gives  to  it  a  light  red,  taming  to  an 
eoas  coloor.  Dilated  sulphuric  acid,  when  heated  with  the  powder, 
residue  containing  veratria,  produces  an  intense  crimson-red  colour. 
ed  with  strong  hydrochloric  acid,  it  yields  a  fine  purple  colour, 
itria  differs  from  colchicine  in  not  being  very  soluble  in  water,  and 
be  action  of  strong  nitric  as  well  as  of  diluted  suphuric  acid.  It 
sr^g^oes  no  change  of  colour  with  iodic  acid  or  8ulphomG4ybdio  acid. 

CoLOonrTH  (Citbillus  Colocynth). 

>>locynth  has  occasionally  produced  death,  preceded  by  symptoms  of 
ric  and  intestinal  irritation,  and  excessive  purging.  It  is  also  perhaps 
sionally  used  for  procuring  abortion.  Ghristison  recorded  the  death 
young  woman  from  a  teaspoonf ul  and  a  half  of  the  powdered  pulp, 
nes  states  that  less  than  60  grains  of  the  powder,  in  decoction,  has 
ed  fatal;  whilst  recovery  has  taken  place  after  three  times  that 
unt  (Husemann,  Handb.  d.  Toxicol.,  p.  625). 

Yellow  Jasmins  (Oelsemium  Sempebvibeks). 

Ln  alcoholic  extract  of  the  root  of  this  plant  and  a  tincture  are  used  for 
icinal  purposes.  It  has  acted  as  a  poison  and  destroyed  life,  but  its 
t  place  as  a  poison  cannot  yet  be  satisfactorily  assigned.  From  a  case 
fried  by  Wormley  ('  Amer.  Jour,  of  Pharm.'  Jan.  1870),  it  appears  to 
n^  rather  to  the  irritant  than  the  narcotic  class  of  substances. 
K.  young  healthy  married  woman  took  by  mistake  three  teaspoonfuls 
laid  extract  of  gelsemium — a  concentrated  tincture  of  the  root  con- 
ing 480  grains  to  the  ounce.  She  was  several  weeks  advanced  in 
paancy.  In  two  hours  after  taking  the  extract,  she  complained  of  pain 
be  stomach,  nausea,  and  dimness  of  vision.  These  symptoms  were 
>wed  by  great  restlessness,  ineffectual  efforts  to  vomit,  and  general  per- 
ation.  In  four  hours  the  pulse  was  feeble,  irregular,  and  intermittent. 
re  was  great  prostration,  with  irregular  and  slow  breathing.  The  skin 
dry,  the  limbs  cold,  the  pupils  dilated  and  insensible  to  light; 
eyes  were  fixed,  and  there  was  inability  to  raise  the  eyelids.  The  vital 
-mn  rapidly  gave  wav,  and,  without  convulsions,  death  occurred  in 
m  hours  and  a  half  alter  the  poison  had  been  taken.  On  inspecHan  the 
abranes  and  substance  of  the  brain  and  spinal  marrow  were  normal 
t  adipose  tissue  was  tinged  with  bilious-looking  matter.  The  lungs 
e  collapsed,  but  natural  in  appearance,  and  the  superficial  veins  were 
liested.  The  heart  was  normal — the  superficial  veins  were  injected  and 
cavities  were  distended  with  dark  grumous  blood,  inside  of  which  was 
eU-defined  fibrinous  deposit.  The  stomach  contained  a  small  quantity 
Qgesta :  the  peritoneum  and  intestines  were  in  a  healthy  state.  The 
kidney  was  congested. 

It  will  be  seen  from  this  account  that  while  death  took  place  rapidly, 
re  was  nothing  characteristic  in  the  symptoms  and  appearances. 
A  muscular  man,  twenty-eight  years  of  age,  after  a  drinking  bout,  took 
at  two  fluid  ounces  of  gelsemium,  to  '  quiet  his  nerves.'  When  seen 
laoe  was  flushed ;  be  was  dozing,  but  could  easily  be  roused,  and  talked 
ilbgently ;  the  pupils  were  moderately  dilated,  reacting  to  lights  and 
we  was  slight  drooping  of  both  eyelids.  The  pulse  was  strong  and  full, 
Qt  100.  An  hour  later  the  dipsomaniac,  eluding  his  watchers,  managed 
|st  out  to  a  drug  store,  and  procured  half  an  oonoa  o£  1ba<i  qe^gem^^ 
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gelaemiam,  which  he  drank.    He  was  found  twenty-five  minniei  hlai^ 
sitting  in  a  shop,  with  relaxed  limhs  and  pale  face;  bnt  he  was  opiUe 
of  speech.     As  he  refused  to  swallow  an  emetic,  sulphate  of  liiic  wu 
administered  through  the  nose.     Copious  vomiting  followed  this  aad  i 
second    dose  that  was  given.       In    spite  of    this  he    became  speodfl^ 
unconscious ;   pulse   1 30 ;    respiration  40,  and  entirely  thoracic ;  pttpib 
moderately  dilated,  but  acting.     Brandy  was  given  subcntaneouslj  tad 
by  the  rectum,  and  after  faradisation  of  the  diaphragm  and  interooibd 
muscles  he  rallied  from  the  state  of  collapse  into  which  he  had  fallen,  oo^ 
to  relapse  shortly  after,  when  the  same  measures  were  repeated,  and  alii 
hypodermic  injections  first  of  atropia,  then  of  carbonate  of  ammonift,  aad 
inhalations  of  amyl  nitrite,  were  employed.     He  died  about  five  hours  sftar 
taking  the  poison.     (*  Berl.  Med.  and  Surg.  Jour.'  Dec.  22,  1881.) 

Analysis, — Wormley  discovered  that  the  extract  contained  an  alkikid 
(jgeUemine)  separable  by  ether  or  chloroform,  and  an  organic  acid  {^dsaik 
acid).     The   latter  he  was  able   to  obtain  crystallized   in  various  forai 
by  solution  and  sublimation.     He  found  that  if  a  small  quantity  of  U 
acid  or  its  salts,  in  a  solid  state,  was  treated  with  a  drop  of  concentn^ 
nitric  acid,  it  became  yellow  or  reddish,  according  to  the  quantity.    Wbei 
an  excess  of  ammonia  was  added,  it  acquired  a  blood-red  colour.    Tin 
hundredth  part  of  a  grain  was  sufficient  for  this  reaction.     The  solution  ia  | 
potash  is  fluorescent,  presenting  a  deep  blue  colouration  on  the  sarfaoft  I 
Gklsemic  acid  was  thus  detected  in  the  contents  of  the  stomach  6ome  J 
months  after  death. 

The  alkaloid  gelsemine  is  a  potent  poison.  One-eighth  of  a  grain  bf 
hypodermic  injection  killed  a  rabbit  in  one  hour  and  a  half.  InfiftcA 
minutes  there  were  symptoms  of  great  distress,  and  the  animal  was  restka. 
In  forty  minutes  there  was  great  prostration,  inability  to  move,  respiittifli 
gaspin^Ti  and  the  pupils  were  dilated,  but  there  were  no  convnlsions.  Froa : 
his  experiments,  Wormley  infers  that  the  quantity  which  proved  fatal  to 
the  woman  in  the  above-mentioned  case  could  not  have  exceeded  the  %xA 
part  of  a  grain. 

Oil  of  Turpentine.    Camphene. 

The  few  cases  in  which  oil  of  turpentine  has  produced  noxious  symptoai 
have  occurred  among  children.  From  these  it  appears  to  have  rate 
the  efPects  of  a  neurotic  (narcotic)  than  an  irritant  poison.  In  a  doaaflt 
three  drachms  it  has  produced  intoxication.  A  dose  of  a  table-spoonU 
caused  in  a  child,  aged  eighteen  months,  symptoms  bearing  a  strong  it» 
semblance  to  those  occasioned  by  an  overdose  of  opinm,  although  ^ 
were  not  so  rapidly  manifested.  (See  case  '  Med.  Times,'  Oct.  11,  ISSl 
p.  380.)  In  three  hours  there  was  complete  insensibility,  with  stertovMl 
breathing,  strongly  contracted  pupils,  rapid  and  weak  pulse,  coldatf 
of  the  surface,  paleness  of  the  countenance,  general  relaxation  of  tti 
muscles,  and  occasional  convulsive  movements.  Two  fatal  cases  M 
recorded.  The  first  was  the  case  of  a  child,  aged  fonrteen  weeks.  Hi 
child  had  had  half  an  ounce  of  the  oil  poured  down  its  throat  by  a  brote 
8Bt  8.  It  had  been  left  asleep  at  9  p.m.,  and  in  an  hour  it  was  foni 
to  be  insensible,  cold,  and  slightly  convulsed.  At  midnight  it  was  n* 
by  Miall.  It  was  comatose,  pale,  with  extremely  cold  surface— pvi^ 
contracted ;  slow  and  irregular  breathing  about  three  times  in  a  mniitii 
pnlse  quick,  small,  compressible,  almost  imperceptible.  A  strong  odoaroE 
turpentine  issued  from  the  mouth,  and  there  was  a  spot  of  liquid  on  A* 
pillow.  The  child  was  unable  to  swallow.  It  died  in  fifteen  hours  tflf 
taking  the  poison.  In  the  second  case  the  child  was  five  months  old.  i 
spoonful  of  spirit  of  turpentVxiQ  waa  ^vxen  to  it  by  mistake  for  peppenaii^ 
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dMih  took  place  rapidly.  (<  Pharm.  Joar/  Jaly,  1872,  p.  75.)  Oil  of 
lentine  is  ooeasionallj  given  to  children  snfPering  from  worms. 
Oamphknb  is  oil  of  turpentine  purified  by  distillation  with  lime.  A 
tuui,  fit.  22,  swallowed  a  large  quantity  of  this  liquid.  She  was  soon 
9d  with  violent  vomiting,  which  was  increased  by  milk  and  other 
ids.  The  matter  vomited  smelt  strongly  of  turpentine.  She  was 
less,  and  in  g^reat  pain;  there  was  some  purging.  There  was  not 
re  loss  of  consciousness.  In  two  hours  she  complained  of  feeling  cold,  the 
e  'wss  small  and  weak ;  the  head  then  became  hot,  there  was  headache, 
the  pupils  were  unchanged ;  there  was  redness  of  the  conjunctivse.  A 
ntity  of  urine  was  passed  smelling  of  violets,  and  the  breath  also  had  a 
lar  odour.  There  were  some  slight  nervous  symptoms,  but  these 
led  off.  She  recovered  in  eight  days.  (Horn's  *  Vierteljahrsshr.'  1866, 
37.) 

A.  case  of  recovery  in  an  infant  that  had  swallowed  four  ounces  of  the 
is  described  in  another  work  (*  Ok  Poisons').  A  case  in  which  this 
id  was  criminally  administered  to  an  infant,  was  the  subject  of  a  trial 
C.  C.  Dec.  1856,  Reg.  v.  Bodanbosh)  :  it  did  not  destroy  life,  bnt  the 
d  suffered  for  some  time  from  the  effects.  The  defence  was,  that  the 
of  turpentine  was  poured  down  the  child's  throat  by  the  mother  with 
lew  to  cure  it  of  a  cough.     She  was  acqaitted. 

Oil  of  Tas.    Cbeasote. 

Oil  of  tar  is  a  powerful  vegetable  irritant.  In  1832,  about  ten  diachms 
t  caused  the  death  of  a  gentleman,  to  whom  it  had  been  sent  by  mistake 
a  black  draught  The  drugget  who  sent  it  was  tried  for  manslaughter, 
;  acquitted.  Its  properties  are  owing  to  creasote.  Greasote  has  properties 
ilar  to  those  of  carbolic  acid. 

Carbolic  Acid. 

Carbolic  Acidy  Fhenio  Add,  or  Phenol,  is  a  crystalline  product  of  the 
tillation  of  coal-tar.  When  pure  it  melts  at  102''  F.  It  has  a  charao- 
istic,  and  not  unpleasant  odour.  When  a  small  proportion  of  water  is 
ied  to  the  crystals  they  liquefy.  It  is  moderately  soluble  in  water, 
e  commercial  crystals  have  an  unpleasant  odour,  which  is  due  to  im- 
nties ;  and  they  acquire  a  red  colour  on  exposure  to  light.  More 
nmonly  carbolic  acid  is  met  with  as  either  a  colourless  or  more  or  less 
iwn  liquid,  of  nauseous  odour,  containing  about  80  per  cent,  of  phenol, 

as  a  dark  brown  liquid  chiefly  consisting  of  heavy  oil  of  tar  with 
mt  20  per  cent,  of  the  acid.  These  are  largely  used  as  disinfectants. 
plied  to  the  skin  or  to  a  mucous  membrane,  it  coagulates  the  albu- 
Dons  constituents,  causes  a  severe  burning  pain  and  a  white  eschar.  A 
^  is  stated  to  have  occurred  from  the  external  use  of  the  acid 
3ritb  Med.  Jour.'  Oct.  8,  1870) ;  and  its  use  as  an  antiseptic  lotion  has 
lestedly  produced  serious,  if  not  fatal,  results.  Deaths  from  the  internal 
I  of  carbolic  acid — usually  accidental,  but  not  infrequently  suicidal — 
I  now  common.  In  1880,  sixteen  deaths  were  registered  in  England 
1  Wales  from  this  cause.  Carbolic  acid,  so  called,  does  not  redden  litmus 
lor* 

Sffmpioms  and  Appearances. — ^When  the  poison  is  swallowed  in  solution, 
in  the  form  of  an  undiluted  liquid,  the  patient  experiences  a  hot  burning 
isatioii,  extending  from  the  mouth  to  the  stomach.  This  feeling  is 
yerieiaoed  during  the  act  of  swallowing ;  and  the  lining  membrane  of  the 
■itfa  is  whitened  and  hardened.  Carbolic  acid  is  rapidly  absorbed,  and  in 
I  cowne  of  a  few  minutes  the  system  may  be  profoundly  affected.  In 
0  instances  the  rapidity  of  action  was  comparable  to  that  oi  "^TTiBins^  %«AdL« 
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Although  the  local  application  of  the  acid  to  a  part  is  oommonly  Mlowei 
hy  severe  hnming  pain,  this  may  be  entirely  absent  in  cases  of  poiMuig 
by  this  agent,  and  even  a  local  diminotion  of  sensibility  may  be  prodneed. 
Nervons  symptoms  are  those  most  strikingly  manifested,  such  as  deliiiim, 
giddiness,  and  profound  insensibility.  Nansea  and  vomiting  were  pnMt 
in  not  more  than  one-fifth  of  the  observed  cases.  These  symptomi  mf, 
however,  be  severe  and  ancontrollable.  There  is  extreme  feebleness  ofiki 
palse,  and  dry  harsh  skin,  with  lividity  of  the  surface.  The  mine,  u  wm 
first  pointed  out  by  the  editor  (^  Gny*s  Hosp.  Rep.'  1868^  p.  407),  ■ 
often  of  an  olive  g^reen,  or  even  black  hne;  bat  this  appearance  if  man 
common  in  subacute,  than  in  acute  and  rapidly  fatal  cases.  The  papik  ut 
generally  minutely  contracted.  Convulsions  and  trismus  are  not  in- 
frequently observed. 

A  case  of  carbolic  acid  poisoning  can  rarely  fail  to  be  recognised.  Tbe 
whitening  of  the  month,  the  brown  eschars  which  form  on  the  skin  it  ill 
angles  where  the  poison  trickles  from  the  month,  the  odour  of  the  brestl^ 
and  the  profound  insensibility  and  stertorous  breathing,  with  minnie^ 
contracted  pupils,  rarely  leave  any  doubt  as  to  the  nature  of  the  case.  Tlil 
editor  has,  nevertheless,  met  with  a  case  in  which  a  rather  pure  foim  d 
the  acid  having  been  taken  for  suicidal  purposes,  the  odour  of  carbolic  aoi 
escaped  notice. 

Period  of  death. — Death  has  several  times  occurred  within  twfotf 
minutes  of  the  administration  of  the  poison;  and  it  usually  supenreiMl 
within  four  hours.  Occasionally,  in  fatal  cases,  life  may  be  prolonged  for 
twenty-four  and  even  forty-eight  hours. 

Fated  Dose. — This  is  unknown.  There  is  reason  to  believe  tbttS 
absorbed,  a  few  grains  of  the  poison  might  prove  fatal,  and  six  or  seva 
drops  have  produced  serious  results.  Two  fluid  drachms  of  the  liquid  acid  \m 
killed  a  child,  two  years  of  age,  in  twelve  hours.  ('  Guy*s  Hosp.  Rep'  1867,  ^ 
p.  283.)  In  one  case  a  child,  six  months  old,  was  killed  by  the  administrt* 
tion  of  a  quarter  of  a  teaspoonful  of  the  acid  dissolved  in  glycerine— oM 
part  of  acid  to  five  glycenne  ('  Brit  Med.  Jour.'  May  20,  1882).  Bi> 
covery  has,  however,  taken  place  after  large  doses  have  been  taken,  i 
gprl,  8Bt.  14,  swallowed  six  fluid  drachms  of  the  undiluted  (?  30  per  oat) 
acid.  In  twenty  minutes  she  was  comatose  and  breathing  stertorously ;  ktf 
face  was  livid,  the  pulse  was  small  and  irregular ;  the  pupils  contnctei 
but  not  so  much  so  as  in  opium-poisoning.  The  stomach  was  washed  mA 
with  soap  and  water,  and  then  with  nulk  and  water.  In  an  hoar,  Ai 
lividity  diminished,  and  consciousness  slowly  returned.  She  did  tfi 
complain  of  any  gastric  irritation.  (*  Brit.  Med.  Jour.'  1882,  L  p.  9Mj 
A  robust  woman,  aet.  30,  swallowed  nearly  half  an  ounce  of  an  aloohbb 
solution  of  carbolic  acid,  containing  85*8  per  cent,  of  the  poison.  It  «0 
ascertained  that  by  the  use  of  the  stomach-pump  rather  more  than  half  d 
the  poison  was  removed  from  the  stomach,  but  that  at  least  92  grains  oftte 
poison  must  have  remained  for  absorption.  The  most  prominent  symptoai 
were  insensibility  within  ten  minutes,  and  diaziness  speedily  passing  iito 
profound  coma,  irregular  breathing  and  pulse,  contracted  pupils,  extrffi 
blueness  (cyanosis)  of  the  surface  of  the  body,  depression  of  the  hds 
temperature  to  94^  F.,  and  hsBmoglobinuria,  i.e,  the  presence  of  unsHm 
blood-pigment  in  the  urine,  which  contained  no  red  blood-corpusolifr 
This  last  condition  set  in  one  hour  after  the  poison  waa  taken,  and  lai^ 
for  seven  hours  and  a  half.  The  urine  reacted  carbolic  acid  during  tsi 
days.    The  woman  recovered.     ('  Berlin  Klin.  Wochensohr.'  1881,  Na48.) 

Analysis. — Carbolic  acid  gives  a  purple  colour  when  a  drop  of  sohitifli 
of  ferric  chloride  is  added.  When  in  solution,  it  yields  a  copious  precipitin* 
of  tribromophenol  when  asi  exceia  ol  bcomine-water  ia  added.    TUi 
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Bcipitate  when  washed  on  a  filter,  and  treated  with  sodium  amalgam, 
ain  yields  phenol  (carbolic  acid). 

To  detect  phenol  in  the  viscera,  vomit,  nrine,  &c.,  acidalate  the  suspected 
lierial  with  sulphuric  acid,  and  distil,  using  suitable  condensing  arrange- 
tit.  The  distillate  maj  have  the  odour  of  phenol.  It  is  precipitated 
)h  «n  excess  of  bromine- water ;  the  precipitate  is  washed  with  water  on 
liter,  and  whilst  still  moist  treated  with  sodium  amalgam  in  water, 
ter  a  time,  on  acidifying  the  solution,  the  pecaliar  odour  of  carbolic  acid 
1  be  perceived.  By  shaking  the  mixture  with  ether,  pipetting  ofE  the 
er,  and  evaporating  it  in  watch-glasses,  oily  streaks  of  phenol  will  be 
i ;  these  may  be  tested  with  ferric  chloride,  as  described  above. 

Besobgik. 

Beaorcin  is  an  antiseptic,  recently  introduced  into  medicine.  It  is  a 
Bnol,  i.e.  a  body  closely  allied  to  carbolic  acid,  crystallizing  in  colourless 
ratals,  which  are  readily  soluble  in  water,  ether,  or  alcohol.  Applied  in 
I  form  of  crystals,  it  acts  as  a  powerful  caustic  to  the  skin.  The  com- 
voial  resorcin,  which  is  obtained  as  a  bye-product  in  the  manufacture  of 
d^pnent  known  as  eosine,has  a  red  colour,  and  a  powerful  odour  resembling 
nt  of  carbolic  acid.    It  is  used  internally  as  a  medicine.    On  one  occasion 

which  an  overdose  of  two  drachms  was  given  to  a  young  woman,  it 
odnced  decided  toxic  symptoms — insensibility,  profuse  perspiration, 
inched  lips,  equal  normal  pupils,  lowness  of  body  temperature,  imper- 
ptible  pulse,  and  almost  imperceptible  breathing.  The  urine  was  olive 
een  in  colour.  The  patient  recovered.  ('  Med.  Times  and  Ghtz.'  1881, 
.  p.  487.)  It  thus  appears  that  resorcin  acts  like  carbolic  acid  on 
e  hnman  oiganism. 

Ptbogallik,  or  Ptrogallic  Acid. 

Poisonous  properties  have  been  attributed  to  this  well-known  substance, 
hich  is  so  much  employed  in  photography.  The  author  did  not  meet 
ith  any  case  of  poisoning  by  it  in  the  human  subject ;  but,  acccording 

Personne,  it  operates  powerfully  on  animals.  Two  healthy  dogs  were 
lected,  and  into  the  stomach  of  one  a  dose  of  two  grains  of  pyrogallin 
iK>lTed  in  water  was  injected ;  and  twice  this  quantity  was  administered 

the  other  dog.  The  animals  died  after  fifty  and  sixty  hours  respectively. 
he  symptoms  are  said  to  have  resembled  those  of  phosphorus  poisoning, 
id  after  death  the  muscular  tissue  of  the  heart  was  found  in  each  case 
I  have  undergone  fatty  degeneration.  The  acid  is  supposed  to  act  like 
I0q>horus  in  arresting  oxidation  changes  by  absorbing  and  removing 
men.  The  alkalinity  of  the  blood  would  favour  this  chemical  action. 
Ifad.  Press,'  Dec.  1869 ;  '  Amer.  Jour,  of  Med.  Sci.'  July,  1870,  p.  275.) 

Petrolbum. 

Under  the  term  petroleum,  or  rock  oil,  are  included  various  oils  used 
r  illnminating  purposes,  of  peculiar  odour,  which  spring  from  the 
nmnd  in  various  parts  of  the  globe  ;  and  consist  of  mixtures  of  various 
fdrocarbons  and  inflammable  products.  The  commercial  material  is  not 
I  its  crude  state,  hut  is  a  product  purified  by  distillation  from  the 
iBgerously  inflammable  hydrocarbons.  The  chemical  composition  of 
iSerent  specimens  of  petroleum  is  very  varied.  Petroleum  contains 
fdrocarbons  of  the  so-called  marsh-gas  series. 

The  illnminants  which  wero  in  use  prior  to  the  introduction  of  American 
ibolenm,  possess  analogous  composition,  as  Solar  Oil,  Photogene,  Ac, 
Eodncts  of  the  distillation  of  bituminous  shale  and  brown  coal  (lignite), 
e.    Cases  of  petroleum  poisom'ng  are  rare,  considering  th^  tra^^xiVi  "qai^ 
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of  this  well-known  snbstanoe.  The  majoritj  of  cases  arise  from  drinking 
out  of  bottles  sapposed  to  contain  spiritoons  liqaors,  althoogh  there  hm 
occarred  a  few  cases  of  intentional  poisoning  by  this  bodj;  for  instanoB, 
a  case  at  Brescia  ('  Jour,  de  Chim.  MM.'  Not.  1866^  p.  597),  and  anoibs 
in  the  province  of  Posen,  particulars  of  which  are  wanting. 

In  general  the  poisonous  properties  of  petroleam,  snch  as  the  parified 
American  variety,  cannot  be  rated  veiy  high ;  bat  many  varieties  of  ends 
petroleum,  on  account  of  their  containing  sulphur  compounds,  are  mubk 
more  poisonous,  according  to  Eulenberg,  as  for  instance  crude  petrdeui 
from  Canada.     In  adults  a  wine-glassful  may  not  kill,  and  in  one  caa^ 
that  of  Mayer  in  Antwerp,  five  fluid  ounces  did  not  cause  death.    Accord* 
ing  to  Kohler  ('Physiol.  Ther.'  p.  437),  half  a  wine-bottleful  is  not  i 
fatal  dose  for  an  adult.     Even  in  the  case  of  children,  among  whom  the 
editor  has  seen  several  cases,  the  fatal  dose  is  a  veiy  large  one ;  and  in 
the  event  of  death  supervening,  it  is  due  rather  to  the  secondary  retift 
of  local  action  of  the  poison  on  the  stomach  and  intestines  than  to  Ai: 
result  of  the  absorption  of  hydrocarbons. 

The  action  of  petroleum  corresponds  essentially  with  that  of 
ethereal  oils,  particularly  oil  of  turpentine ;  and  is  partly  that  of  a 
irritant  and  partly  a  remote  action  on  the  nervous  system.     The  anakif 
of  the  action  of  petroleum  with  that  of  oil  of  turpentine  shows  itself 
in  the  skin  eruptions  which  petroleum  frequently  produces  in  wo; 
engaged  in  petroleum  refineries,  as  well  as  in  the  appearance  of  aspb; 
through  the  inhalation  of  large  quantities  of  petroleum  vapour, 
after  the  first  symptoms  of  anesthsesia,  pneumonia  may  follow. 

In  cases  of  poisoning,  generally  after  vomiting  follow  giddiness, 
of  fulness  of  the  head,  pain  and  feeling  of  constriction ;  and  in 
collapse,  somnolence,  pallor  of  the  face,  coldness  of  the  skin,  cold 
and  weak  pulse  may  supervene.     Neither  the  behaviour  of  the  puke 
the  pupils  is  constant.     In  collapse,  the  latter  are  dilated;  and  in 
excited  condition  they  appear  contracted.     For  the  diagnosis,  the  odour 
petroleum   in  the   breath  is   generally  a  safe  guide.     Eructations 
vomiting  also  betray  the  presence  of  petroleum.     Finally,  the  urine 
acqnire  a  peculiar  odour  which  may  persist  for  several  days.     In  Jf( 
case  this  odour  resembled  that  odour  of  violets  which  the  urine  acq 
after  the  ingestion  of  oil  of  turpentine  and  other  essential  oils. 

Analysts. — The  detection  of  petroleam,  either  in  the  vomited 
or  in  the  contents  of  the  stomach,  is  effected  by  distilHng  the 
matters  and  determining  the  physical  and  chemical  properties  of  tibe 
til  late.     An  commercial  American  petroleum  only  contains  hy 
with  high  boiling  points  a  calcium  chloride  bath  will  be  necessary. 
notable  feature  is  the  peculiar  unpleasant  odour,  and  the  infiammi 
of  the  distillate.     Petroleum  is  insoluble  in  water  and  rectified  spirit, 
is  soluble  in  absolute  alcohol,  glycerine,  ether,  and  in  ethereal  and  fat^olL- 
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ANIMAL  IRRITANTS. 


CHAPTER  26, 


tbbitants— canthabides  ob  spanish  flies — symptoms  and  effects — 
tsis — poisonous  animal  food — fish — mussels — cheese — sausages — 
ised  flesh  of  animals — trichinosis. 

Ganthabides  (Spanish  Flies). 

lit  and  ."Effects, — Cantharides  are  not  nnfreqnently  administered, 
L  the  state  of  powder  or  tincture,  for  the  criminal  purpose  of  pro* 
ibortion,  hnt  they  are  not  often  a  canse  of  death  in  this  oonntry. 
1,620  fatal  cases  of  poisoning  in  four  years,  there  were  only  two 
'ere  ascribed  to  cantharides.  When  taken  in  powder,  in  the  dose 
r  two  drachms,  it  gives  rise  to  the  following  symptoms :  a  bnm- 
tation  in  the  throat,  great  difficulty  of  swallowing,  violent  pain 
iibdomen,  nausea,  and  vomiting  of  bloody  mucus:  there  is  also 
irst  and  dryness  of  the  throat,  and  in  a  few  caaes  observed  by 
I,  salivation  was  a  prominent  symptom.  As  the  caae  proceeds, 
eavy  pain  is  commonly  experienced  in  the  loins,  and  there  is  an 
t  desire  ta  void  urine,  but  only  a  small  quantity  of  blood  or  bloody 
pajBsed  at  each  effort.  The  abdominal  pain  becomes  of  a  violent 
kind.  Purging  may  supervene;  but  this  is  a  symptom  which  is 
lys  observed:  the  matters  discharged  from  the  bowels  are  mixed 
od  and  mucus,  and  there  is  often  tenesmus  (straining).  In  these, 
GM  in  the  vomited  liquids,  shining  green  or  copper-coloured  par- 
%j  be  commonly  seen  on  examination,  whereby  the  nature  of  the 
f  it  has  been  taken  in  powder,  will  be  at  once  indicated.  After 
fchere  is  severe  priapism,  and  the  genital  organs  are  swollen  and 

both  in  the  male  and  female.  In  one  instance,  observed  by 
abortion  was  induced,,  probably  owing  to  excitement  of  the  uterus 
9  severe  affection  of  the  bladder :  for  there  is  no  proof  that  this 
e  acts  directly  od  the  uterus  to  induce  abortion.  With  respect 
>hrodisiac  propensities  said  to  be  caused  by  cantharides,  these  can 
le  excited  in  either  sex,  except  when  the  substance  is  administered 
»e  which  would  seriously  endanger  life.  When  the  caae  proves 
ath  is  usually  preceded  by  faintness,  giddiness,  and  convulsions. 
'4ure  of  cantharides  produces  similar  symptoms : — they  are,  how- 
re  speedily  induced,  and  the  burning  sensation  and  constriction 
hroat  and  stomach  are  more  strongly  marked :  this  symptom  is 
severe  as  to  render  it  impossible  for  the  person  to  swallow ;  and 
of  swallowing  gives  rise  to  excruciating  pain  in  the  throat  and 
I.  Cantharides  have  been  in  some  caaes  wantonly  used,  and  with 
.nger  to  life,  with  a  view  of  exciting  sexual  feelings.     The  doses 

it  has  been  given  have  been  such  as  to  cause  symptoms  of  irritant 
g.  In  Nov.  1859,  six  female  servants  in  a  gentleman's  feamlj,  as 
the  master  and  mistress,  were  attacked  with  the  svmptoms  of 
g  by  cantharides.  It  appeared  that  the  coachman  of  the  family 
•rtly  before  the  occurrence,  purchased  an  ounce  of  this  poison; 
lad  put  the  cantharides  into  beer  and  coffee,  and  had  thus  poisoned 
»le  houflehold.    He  was  tried|  but  acquitted  of  any  indictAiblQ 


950  CANTHABTORS.     APFBASAKOBS.     FATAL  DOfll. 

ofPence,  on  the  gronnd  that  his  intent  was  not  to  mnrder.    It 
case  which  led  to  an  alteration  in  the  law. 

Appearances, — In  one  well-marked  instance  of  poisoning  by 
stance,  the  whole  of  the  alimentaiy  canal,  from  the  month  do 
was  inflamed.  The  month  and  tongne  seemed  to  be  deprived 
mncons  membrane.  The  nreters,  kidneys,  and  internal  organs  c 
tion  were  also  inflamed.  In  another  instance,  in  which  an  onn 
tinctnre  was  swallowed,  and  death  did  not  occnr  for  fonrfa 
the  mncons  membrane  of  the  stomach  was  not  inflamed;  b 
pnlpy,  and  easily  detached.  The  kidneys  were,  however,  inflan 
brain  has  been  fonnd  congested,  and  nlceration  of  the  bladder 
have  been  met  with.  There  are  few  fatal  cases  reported,  in  ^ 
appearances  have  been  accurately  noted;  indeed,  the  greater  x 
those  who  have  taken  this  poison  have  recovered.  In  a  ca 
occnrred  to  Sannders,  death  took  place  in  about  twenty-fo 
The  deceased  must  have  taken  the  greater  part  of  half  an 
cantharides  in  powder.  The  symptoms  were  snch  as  have  b 
described.  On  inspection  the  vessels  of  the  brain  were  filled  k 
coloured  blood,  and  the  ventricles  were  distended  with  serum.  I 
were  highly  engorged  with  dark-coloured  blood.  The  gullet  wai 
inflamed,  and  there  were  patches  of  inflammation  on  the  mucoi 
the  stomach,  which  had  become  detached  in  several  places, 
inflammatory  appearance  existed  in  the  small  intestines,  in  th 
which  the  powder  of  cantharides  was  abundantly  present.  Tl 
were  distended,  and  the  liver  was  engorged  with  dark  blood, 
bladder  was  much  distended  with  bile,  and  none  of  this  secretioii 
to  have  passed  into  the  bowels.  The  spleen  and  kidneys  were  hi 
g^ted ;  the  ureters  were  inflamed ;  the  bladder  was  contracted  a 
and  its  internal  surface  pale.  The  glittering  of  the  particles  of  ci 
in  the  viscera  during  the  inspection  by  candlelight,  was  very  re 
C  Med.  Times,'  Feb.  3,  1849,  p.  287.)  Cantharides  have  no  local 
action.  The  poison  is  a  pure  irritant^  and  the  effects  observi 
stomach  are  entirely  due  to  irritation  and  inflammation. 

The  quantity  of  this  poison  required  to  produce  serious  syn 
to  destroy  life,  has  been  a  frequent  subject  of  medioo-legal  inqn 
medicinal  dose  of  the  powder  is  from  one  to  three  grains.  Th 
the  tincture  is  from  ten  minims  gradually  increased  to  one  fluid-c 
of  the  powder  from  one  to  tuH>  grains.  Doses  above  this,  whetli 
powder  or  the  tincture,  are  likely  to  be  injurious,  and  to  gii 
symptoms  of  poisoning.  On  a  trial  which  took  place  at  Abe 
1825,  it  appeared  that  a  drachm  of  the  powder  had  been  admi 
severe  symptoms  followed,  but  the  person  recovered.  A  witnes 
had  given  ten  grains  of  the  powder  as  a  medicinal  dose.  In  th 
a  drachm  of  the  powder,  mixed  with  six  ounces  of  rum,  was  takei 
person,  robust,  healthy  negroes.  They  suffered  severely,  but  reo 
about  ten  days.  In  these  cases,  irritation  of  the  urinary  oigaa 
appear  until  after  the  men  had  been  bled. 

Fatal  Dose. — The  smallest  quantity  of  the  powder  which  1 
knovm  to  destroy  life,  was  in  the  case  of  a  young  woman,  quoted  I 
— the  quantity  taken  was  estimated  at  twenty-four  grains  in  in 
She  died  in  f o.ur  days ;  but  as  abortion  preceded  death,  this  may  h 
concerned  in  accelerating  that  event.  Her  intellect  was  clear  i 
last.  In  one  instance  a  man  recovered  after  having  taken  two 
(*  Med.  Gktz.'  vol.  42,  p.  873).  An  ounce  of  the  tincture  has  beei 
to  destroy  life.  This  dose  was  taken  by  a  boy,  a&t.  17,  and  he 
foorteen  days.    This  is,  ^fhap%^  \i\ift  vcc^^t  dose  of  the  tincter 
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oved  ffttal.     Four  dracliina  and  even  six  drachms  have  been  taken ; 
though  the  nsnal  symptoms  followed,  the  parties  recovered.     The 
98  was  the  subject  of  a  trial  at  the  Cent.  Grim.  Gonrt,  in  Sept.  1836. 
:^achms  of  the  tincture  were  administered  to  a  girl,  set.  17 :   the 
»ii8  here  arose  whether  half  an  onnee  was  sufficient  to  kill  a  person, 
what  proportion  of  cantharides  was  contained  in  an  ounce  of  the 
'->e.    One  ounce  of  the  tincture  is  considered  to  be  equivalent  to  five 
balf  grains  of  the  powder ;  but  as  the  proportion  of  caniharidin^  the 
cioe  on  which  the  poisonous  properties  depend,  is  subject  to  varia- 
t^  is  not  unlikely  that  the  tincture  varies  in  strength.     A  case  is 
L  by  Pereira  ('  Mat.  Med.'  vol.  2,  pt.  2,  p.  750),  in  which  it  is  said 
K&oes  of  the  tincture  were  taken  by  a  man  without  causing  dangerous 
oms.     This  must  have  been  an  unusually  weak  preparation ;  and  pro- 
the  insects  from  which  the  tincture  was  made,  contained  little  or  no 
aridin*     The  same  writer  mentions  a  case  within  his  own  knowledge 
tich  one  ounce  of  the  tincture  caused  serious  symptoms.     The  powder 
>t  be  so  readily  administered  as  the  tincture,  since  a  large  portion  of 
tts  for  a  time  on  any  liquid  with  which  it  is  mixed,  and  attracts 
tion  by  its  peculiar  appearance.     At  the  Liverpool  Lent  Assizes,  1861 
T.  Wilkins)  a  man  was  indicted  for  administering  powdered  cantha- 
to  a  woman.     The  prisoner  had  mixed  it  with  a  cup  of  tea:  the 
eutrix  took  a  portion  of  the  tea,  and  suffered  from  vomiting  and  other 
(oms  produced  by  this  substance:   she  skimmed  a  quantity  of  the 
sr  from  the  tea,  on  which  it  floated,  and  its  nature  was  then  deter- 
L    The  prisoner  was  convicted  of  the  act  of  administration,  bat  a 
on  arose  in  reference  to  the  intent.     The  jury  foand  that  he  had 
listered  the  powder  with  the  intent  to  excite  the  sexnal  passion  of 
cyman,  for  which  the  new  statute  had  not  provided,  as  this  makes  the 
e  to  depend  only  on  the  intent  to  injure,  aggrieve,  or  annoy. 
udysis. — For  the  detection  of  cantharidin,  which  forms  on  an  average 
.—250th  part  of  the  flies,  digest  the  suspected  solid  or  the  liquid  con- 
of  the  stomach  (evaporated  to  an  extract)  in  successive  quantities 
ler,  concentrate  these  ethereal  solutions  by  slow  evaporation,   and 
observe  whether  the  concentrated  liquid  applied  to  the  skin  of  the 
T  the  lobe  of  the  ear,  produces  blistering.     The  1-1 00th  of  a  grain  of 
iridin  dissolved  in  ether  is  said  to  possess  blistering  properties.     For 
etectiou  of  the  powder,  the  suspected  liquids,  mixed  with  alcohol, 
1  be  spread  on  sheets  of  glass,  and  allowed  to  evaporate  spontaneously 
pess.    The  shining  scales  will  then  be  seen,  on  examining  by  reflected 
either  one  or  both  surfaces  of  the  glass.     ('  Ann.  d'Hyg.*  Oct.  1842.) 
le  powder  is  insoluble  in  water,  some  portion  of  it  may  be  obtained 
asMng  and  decantation.     The  sediment  may  be  examined  on  a  glass 
with  the  microscope. 

knihartdin  is  a  neutral  crystallizable  principle.  Figs.  39,  40  (p.  852) 
Castrations  of  its  crystalline  form,  obtained  by  the  spontaneous 
sration  of  its  solutions  in  ether  and  chloroform. 

Uoroform  may  be  used  for  the  separation  of  cantharidin  from  the 
ure  or  from  an  alcoholic  or  aqueous  extract  of  the  contents  of  the 
ich.  An  ounce  of  chloroform  may  be  frequently  shaken  with  the  sus- 
d  matters  and  left  in  contact  with  thera  twenty-four  hours.  The 
oform  is  then  separated  by  a  funnel,  filtered,  and  allowed  to  evaporate 
baneously  in  a  watch-glass.  A  pellet  of  lint  of  the  size  of  half  a  pea, 
d  out,  is  moistened  with  a  drop  of  olive-oil,  and  the  residue  in  the 
k-glass  was  taken  up  by  it.  This  is  placed  upon  the  arm,  lobe  of  the 
ar  lip,  and  covered  with  goldbeaters*  skin.  When  taken  off  in  three 
mr  hours,  the  skin  is  vexj  red,  and,  on  wiping  it  witVi  cWotoIotisl^  ^ 
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▼esicle  vaj  hAve  been  produced.  ('  Clwm.  Hows,'  Feb.  14,  186S,  p.  'i 
Tbe  qnantitj  of  oantluu^din  detooted  in  this  way  has  amonnted  to  c 
the  l-80th  part  of  »  grain.     This  mode  of  operating  is  prefenble  to 

Fig.  3t.  Flf.  M. 


use  of  ether,  »e  csnth&ridin  is  less  soluble  in  ether  than  i 
Half  an  oaace  of  the  tincture  of  cantbaridee  will  yield  to  chlorofw 
crjBtallizahle  principle,  having  the  characterB  assigned  to  canthsi 
In  practice  it  will  be  found  advisable  to  concentnte  the  liqnid  aa  mn 
possible  before  adding  the  chloroform. 

The  evidence  of  the  presence  of  cantharides,  or  of  their  having 
taken,  is  necessary  to  support  a  criminal  charge ;  for  however  nnambg 
the  symptoms  produced  by  this  poison  may  appew  to  bo  in  it>  pec 
effects  on  the  generative  and  urinaiy  apparatus,  the  medical  jurist  il 
be  aware  that  similar  symptoms  may  proceed  from  disease.  An  impa 
case  of  this  kind  has  been  reported.  ('Med.  Gas.'  vol.  12,  p.  431.] 
yonni;  lady  was  suddenly  Beiied  with  vomiting,  thirst,  pain  in  tbe  1 
strangury,  and  considerable  discharge  of  blood  from  tbe  uretbia: 
generative  organs  were  swollen  and  painful.  She  died  in  four  days, 
was  governess  in  a  family,  and  there  was  some  suspicion  that  she  had 
poisoned  with  cantharides,  Tbe  stomach  and  the  kidneys  wen  i 
inflamed,  and  the  bladder  also ;  this  contained  about  two  ounces  of  b 
So  poison  was  detected ;  and  indeed  it  was  pretty  certain,  from  the  ga 
evidence,  that  none  could  have  been  taken. 

Noiiona  AniitAt  Food. 

Certain  kinds  of  animal  food  are  found  to  juvdnce,  occanoi 
symptomfl  resembling  those  of  irritant  poisoning.  In  some  instancw 
poisonous  effect  appears  to  be  due  to  idiosyncrasy;  for  only  one  pi 
out  of  several  may  be  affected.  These  cases  are  of  importance  to 
medical  jurist,  since  they  may  give  rise  to  nnfonnded  chai^ges  of  crii 
poisoning.  In  the  absence  of  any  demonstrable  poison,  we  must  tot 
question  of  idiosyncrasy  by  observing  whether  more  than  one  pcnc 
effected,  and  whether  the  same  kind  of  food,  given  to  animals,  pnd 
symptoms  of  poisoning.  If,  with  this  latter  condition,  aereral  persmi 
affected  simultaneonsly,  we  cannot  refer  the  effects  to  idiosyncrasy, 
are  most  probably  dne  to  tbe  presence  of  an  animal  poison.  Among 
articles  of  food  which  have  caosed  symptoms  of  irritant  poisoning,  nt 
mentioned — 

Poisonout  Fith.  Muuelt. — Of  all  tbe  varieties  of  shell-fish,  noni  1 
so  frequently  given  rise  to  accidents  as  the  common  moaeel.  Tbe  sym|t 
which  it  produces  are  uneasiness  and  sense  of  weight  in  the  stow 
Mtuation  of  numliQesa  in  tkis  «i.tmiu,ti«a\  haat,  drjaaea,  and  eonstrici 
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n  the  mouth  and  throat ;  thirst,  shivering,  difficulty  of  breathing,  cramps 
a  the  legs,  swelling  and  inflammation  of  the  eyelids,  a  profuse  secretion 
f  tears,  and  heat  and  itching  of  the  skin,  followed  by  an  eruption 
esembling  nettle-rash.  These  symptoms  are  sometimes  accompanied  by 
olic,  Yomiting,  and  purging.  They  may  occur  within  ten  minutes  or  a 
narter  of  an  hour ;  but  their  appearance  has  been  delayed  for  twenty- 
var  hours.  There  is  generally  great  exhaustion  and  debility.  These 
fmptoms  have  proceeded  from  the  eating  of  not  more  than  ten  or  twelve 
lOBsela.  Two  cases,  reported  by  Ghristison,  proved  fatal,  the  one  in 
bree,  the  other  in  about  seven  hours.  In  general,  however,  especially 
rhen  there  is  free  vomiting,  the  patients  recover.  In  the  inspection  of 
be  two  ia,iaX  cases  above  mentioned,  no  appearance  was  found  to  account 
or  death.  A  case  in  which  two  mussels  produced,  in  a  boy  aged  ten, 
lannin^  symptoms,  followed  by  an  eruption  resembling  scarlatina  and 
ettle-rash,  is  reported  ('  Ghiy's  Hosp.  Rep.'  1850,  p.  213).  In  1860, 
number  of  persons  living  at  Tralee  were  poisoned  under  the  following 
ircomstances.  A  woman  picked  up  some  mussels  which  she  found  at  the 
ottom  of  the  basin  of  a  ship-canal.  She 'distributed  them  among  her 
and  during  the  night  twenty-one  persons  who  had  eaten  them, 
attacked  with  symptoms  of  poisoning.  Three  children  died,  and  six 
were  placed  in  imminent  peril.  The  rest  were  soon  out  of  danger. 
E^ht  out  of  the  twenty-one  attacked  were  adults.  ('  Med.  Times  and  Gkiz.* 
Ut  28,  1860.)  In  October,  1862,  an  accident  occurred  at  Liverpool  in 
riach  a  woman  died  in  about  four  hours,  after  having  eaten  some  mussels 
■ken  from  a  ship  in  the  docks.  Severe  pain  and  vomiting  were  among 
ke  symptoms,  which  generally  resembled  those  of  arsenical  poisoning. 
bvend  other  persons  were  made  seriously  ill,  but  recovered.  Although 
he  vessel  was  not  sheathed  with  copper  or  yellow  metal,  it  was  coated 
riih  a  green  pigment,  of  which  arsenic  may  have  been  a  constituent. 

A  man  ate  about  twenty  mussels.  He  soon  began  to  have  nausea  and 
pRping  pains.  In  half  an  hour  he  vomited  and  was  purged  several  times, 
le  then  felt  faint  and  dizzy.  When  seen  two  hours  and  a  half  after  eating 
he  fish  he  was  collapsed,  and  the  pulse  was  almost  imperceptible,  though 
lot  much  increased  in  frequency.  The  pupils  were  natural.  There  was  loud 
■heexing  and  rattling  respiration,  interrupted  by  frequent  yawnings  and 
killings.  Notwithstanding  free  stimulation  with  brandy  the  patient  was 
lantinually  Anting ;  and  he  had  frequent  attacks  of  clonic  spasms  of  all 
he  muscles  of  the  body.  He  was  calm  and  conscious,  had  no  pain,  but 
feomplained  of  great  thirst.  There  was  itching  of  the  skin,  and  an  er3rthe- 
■iftous  rash  on  the  chest.  Under  the  administration  of  opium  and  ether 
Us  condition  speedily  passed  ofE  ('  Brit.  Med.  Jour.'  1882,  I.  p.  939). 

The  poisonous  action  of  mussels  can  be  referred  neither  to  putrefaction 

;  nor  in  all  cases  to  idiosyncrasy,  since  in  one  instance  those 

only  which  had  been  taken  from  a  particular  spot  were  poisonous ; 

persons  who  partook  of  them  suffered,  and  a  dog  to  which  some  of 
were  given,  was  killed.  From  a  case  which  occurred  to  Bouchardat, 
ft  would  appear  that  copper  is  sometimes  present,  and  may  be  the  cause 
if  ike  poisonous  effects.  Two  women  were  poisoned  by  mussels,  and  he 
iMDid  on  analysis  sufficient  copper  in  the  fish  to  account  for  the  symptoms 
if  irritation  from  which  they  suffered.  ('  Ann.  d'Hyg.'  1837,  1,  358.) 
Sapper  is  not,  however,  present  in  all  cases,  and  it  is  therefore  probable 
SUt  there  is  in  some,  if  not  in  all  instances,  an  animal  poison  present  in 
■ttfish.  (*Amu  d'Hyg.'  1851,  1;  887;  2,108.)  Oysters  &nd  perimnkles 
^e  occasionally  given  rise  to  similar  symptoms.  Salmon,  sold  in  the 
"fiid  of  pickled  ssdmon,  or  even  herrings  salted,  may  also  act  as  irritants : 
Ah  may  be  due  to  the  fish  being  partially  decayed  before  it  ia  u«q^>  ^sc  \i(^ 
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the  noxioxis  effects  of  the  piokle.    For  remarks  on  the  poisonons  prqNri 
of  fish,  see  *  Pharm.  Jour.'  Jan.  1853,  p.  344. 

Cheese, — The  symptoms  produced  by  cheese  hare  been  those  of  inii 
poisoning.  The  nature  of  the  poison  is  unknown.  In  some  oaaei 
irritant  property  is  due  to  a  putrefied  state  of  the  curd,  to  the  prodaol 
of  a  rancid  in*itant  oil,  or  to  the  formation  of  alkaloids.  Again,  it 
been  supposed  that  the  poison  is  occasionally  derived  from  certain  t 
tables  on  which  the  cows  feed.  In  1858,  twenty-five  persons  suffered  f 
vomiting  and  purging,  more  or  less  violent,  owing  to  their  having  parii 
of  cheese.  The  only  articles  of  food  in  common  were  bread,  beer, 
cheese.  The  bread  and  beer  were  excluded  from  any  suspicion  of  coni 
ing  poison.  All  the  persons  recovered.  The  cheese  was  strongly  a 
it  had  an  offensive,  musty  smell,  and  yielded  a  quantity  of  acrid  o 
ether.  It  had  not  been  properly  pressed,  and  the  casein  had  undcfj 
chemical  changes.  The  ash  yielded  traces  of  copper  and  lead.  The  d: 
had  acquired  irritant  properties,  not  from  the  presence  of  any  poiso 
matter  added  to  it,  but  from  partial  decay.  There  was  abunduit  evid 
that  cheese  from  the  same  dairy  had  been  eaten  without  causing 
injurious  symptoms.  This  negative  evidence,  however,  is  quite  consu 
with  one  cheese  acquiring  noxious  properties.  We  must  not  lose  tigl 
the  fact  that  cheese  may  actually  contain  poison  mixed  with  it  thn 
ignorance.  Orpiment  and  chrome  yellow  may  be  used  as  colouring, 
the  discovery  of  such  mineral  substances  would  at  once  account  for  irr 
effects.  ('  Pharm.  Jour.'  Aug.  1862,  p.  89.)  The  milk  and  cheese  of  i 
of  the  North  American  provinces  is  said  to  be  occasionally  rend 
poisonous  by  the  fact  that  cows  pasture  at  certain  seasons  on  vegetahk 
a  noxious  kind.  In  1865,  twelve  cases  of  poisoning  from  this  cause 
reported.  The  symptoms  came  on  in  about  three  hours  after  the  d 
had  been  eaten.  There  was  severe  pain  in  the  stomach,  cramp,  vi( 
vomiting  of  a  greenish  fluid,  soreness  of  the  throat,  and  a  cold  dai 
condition  of  the  skin.  All  recovered — recovery  being  preceded  by  pw 
perspiration.     ('  Ed.  Med.  Jour.'  1865,  1,  854.) 

oatisage  Poison. — The  symptoms  caused  by  sausage-poison  partake 
narcotico-irritant  character :  they  are  very  slow  in  appearing— «omet 
two,  three,  or  four  days  may  elapse  before  they  manifest  themselves, 
poison  is  of  a  formidable  kind :  its  effects  have  been  chiefly  obsem 
Germany.  In  the  ^  Medical  Ghusette '  for  Nov.  1842,  there  is  an  accooi 
the  cases  of  three  persons,  who  had  died  from  the  effects  of  liver-saafl 
which  had  been  made  from  an  apparently  healthy  pig,  slaughtered  oi 
week  before.  The  inspection  threw  no  light  on  the  cause  of  death, 
poisonous  property  was  supposed  to  depend  on  a  partial  decompositio 
the  fatty  part  of  the  sausages.  It  is  said,  that  when  extremely  putare 
they  are  not  poisonous.  In  one  case,  a  few  slices  of  a  German  sansag 
old  manufacture  but  not  putrescent,  caused  the  death  of  a  child, ' 
violent  symptoms  of  irritation  of  the  stomach  and  bowels.  The  ai 
examined  a  portion  of  the  sausage :  it  contained  no  poisonous  matter w 
could  be  detected.  The  fatty  portions  were  rancid,  and  the  lean  poH 
very  dry.  There  was  no  doubt,  however,  that  it  had  been  the  cause  d 
symptoms  and  death  of  the  child.  Tripe  published  a  complete  aoa 
of  the  effects  produced  by  sausage-poison  ('Brit,  and  For.  Med.  I 
Jan.  1860,  p.  197).  It  appears  that  in  Nov.  1859,  sausages  made  and  i 
by  a  pork-butcher  at  Kingsland,  were  eaten  more  or  less  by  sixtj 
persons,  of  whom  sixty-four  were  attacked  with  violent  symptom 
irritation,  in  from  three  and  a  half  to  thirty-six  hours  afitr 
meal.  One  case  only  proved  fatal,  on  the  seventh  day.  No  sjmplo 
appeared  in  this  man  xintvV  ai\«r  \\i^\&^^  oi  six  honrs.    It  seems  ibit 
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lA  eaten  one  of  the  Bansages  raw,  and  three  cooked.  He  was  attacked 
iih  flerere  yomiting  and  purging,  followed  by  shivering :  there  was  pain 
;  the  abdomen,  violent  headache,  and  great  prostration.  The  pnlse  was 
ehle  and  qnick,  and  there  was  delirium.  These  symptoms  underwent  a 
tmisBiDn,  but  he  had  a  relapse,  became  comatose,  and  died  on  the  seventh 
kj.  Latterly,  he  chiefly  complained  of  pain  in  the  bowels.  Letheby 
and,  on  inspection,  no  signs  of  inflammation  or  of  the  action  of  an 
ritant  in  the  stomach.  The  small  intestines  were  much  inflamed  at  the 
wer  end,  and  the  gall-bladder  was  distended.  The  other  organs  were 
mithj.  The  viscera  contained  no  known  vegetable  or  mineral  poison. 
be  sausages  were  made  with  heifer-beef,  pork-&.t,  sage,  and  pepper. 
bere  was  no  evidence  of  anything  noxious  about  them,  and  a  chemical 
talysiB  yielded  nothing  of  a  poisonous  nature.  There  could,  however, 
I  no  doubt  that  the  sausages  had  caused  the  symptoms  and  death ;  the 
od  in  this  case  acting  as  a  narcotico-irritant  poison.  Other  persons 
iffered  ^m  burning  in  the  throat  and  stomach,  followed  by  vomiting 
id  ^poTgmg ;  then  giddiness  or  confusion  in  the  head,  and  in  some  there 
■0  delirium.  In  tibie  man  who  died,  the  delirium  was  well  marked,  and 
le  eyes  were  red.  In  those  persons  who  recovered,  the  noxious  animal 
eiter  was  probably  early  thrown  off  by  vomiting  and  purging.  (See 
trichinosis,'  p.  355.) 

Pork.  Baion, — These  common  articles  of  food  occasionally  give  rise  to 
fmptoms  so  closely  resembling  those  of  irritant  poisoning,  as  to  be  easily 
nsteken  for  them.  In  some  cases,  the  effect  appears  to  be  due  to  idiosyn- 
maj ;  but  in  others  it  can  be  explained  only  by  supposing  the  food  to  have 
directly  poisonous  action.  The  noxious  effects  of  pork  have  been 
Rtieiilarly  shown  by  the  cases  published  by  Mac-Divitt.  (*Ed.  Med. 
■d  Suig.  Jour.'  Oct.  1836.)  As  pork  is  sometimes  salted  in  leaden 
assels,  lead  may  be  found  in  it :  but  fresh  pork  has  been  observed  to  have 
•  noxious  action.  In  1864,  Elesteven  met  with  a  case  in  which  all  the 
ismbeis  of  a  family  were  attacked  with  symptoms  of  irritant  poisoning, 
fter  eating  a  leg  of  pork.     The  principal  symptoms  were  nausea,  vomiting, 

C'ping  pains  in  the  abdomen,  and  purging:  but  dogs  and  cats  fed  upon 
>  meat  did  not  appear  to  suffer.  Other  portions  of  the  animal  from 
riUch  the  1^  was  taken  were  eaten  by  other  families,  and  no  symptoms  of 
loiaoning  were  produced.  The  author  examined  the  food  without  discover- 
'wg  any  trace  of  the  ordinary  poisons.  These  cases  of  poisoning  by  animal 
bod  have  been  examined  by  Simon  and  Oamgee.  Thev  have  traced  the 
■juions  effects  of  pork  to  a  diseased  condition  of  the  pig,  owing  to 
k  animal  having  been  fed  on  improper  food.  The  term  measly  pork 
il  now  very  well  known  to  consist  in  a  diseased  condition  of  the  flesh  of 
k  animal,  in  which  it  is  filled  with  a  parasite  called  cysticercus,  which 
b  believed  to  be  the  larva  of  the  tapeworm.  ('  Med.  Times  and  Qaz.' 
180,  1,  485.)  This  parasite  undergoes  full  development  when  in  the 
kpe  of  food  it  reaches  the  human  intestines.  These  parasites  may  not 
kectly  kill  a  person  who  eats  this  noxious  food,  but  they  &vour  the 
isfdopment  of  ^tal  disease.  In  reference  to  the  possible  ill  effects  from 
iBMuming,  in  a  well-cooked  state,  the  flesh  of  animals  afflicted  with 
pftrag  or  carbuncular  fever,  evidence  is  still  imperfect.  An  opinion  has 
ken  expressed  that  boils  and  perhaps  other  like  affections  are  caused  in 
klKiin  beings  by  the  consumption  of  diseased  meat. 

A  large  amount  of  diseased  and  unwholesome  meat  is  sold  to  the  public, 
^  of  the  various  kinds  of  flesh  used  as  food  none  is  so  subject  to  disease 
^  pork.  Some  of  the  changes  which  it  undergoes  are  of  a  microscopical 
^f^neteTj  and  are  not  noticed.  For  an  account  of  the  diseases  affecting 
^  flesh  of  the  pig,  their  mode  of  production,  and  the  preventioiv  oi  %fi^ 
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dents,  see  papers  bj  Delpech,  in  the  '  Ann.  d'Hyg.*  1864,  toI.  It  pp.  I^f 
241  ('De  la  Ladrerie  du  pore,'  Ac).     Tlie  xMotksiteB  fonnd  in  the  Mof 
this  and  other  animals  are  apt  to  escape  destmction  by  boiling,  rotftm^, 
or  smoking,  and  those  are  liable  to  suffer  the  most  who  habitnallj  eit  & 
raw  or  pai-tlj-cooked  flesh.      The  flesh  of  the  pig  containing  cjsticerei, 
presents  in  the  cooked  state  the  following  appearances.    When  boiled  itii 
paler  than  sound  meat:  it  appears  dryer  in  patches,  and  the  mnscakr 
iibres  are   more   separated  than  usual.      When  these  are  opened,  the 
parasites  are  seen  in  the  interstices  as  opaque  white  spots  of  the  sin 
of  a  hemp-seed,  and  presenting  much  the  same  aspect  as  when  living. 
The  caudal  bladder  attached  to  their  bodies  disappears  when  the  meat  is 
thoroughly  cooked,  and  the  body  of  the  animal  then  appears  isolated  in 
the  middle  of  the  muscular  tissue.     It  is  friable  and  breaks  down  easilj 
under  pressure  with  a  crackling  sound,  owing  to  the  presence  of  calcareont 
matter.     In  this  state  it  does  not  appear  to  be  necessarily  prodnctiTe  d 
injury  ('Ann.  d'Hyg.'  1864,  1,  249).     All  the  members  of  a  family  irere 
seized  with  vomiting,  purging,  and  syncope  after  having  eaten  a  dish  ol 
pork.     A  medical  man  examined  the  meat,  and  found  it  full  of  cysticerd    : 
A  pork-butcher  was  accused  of  having  sold  bad  meat,  but  it  was  proTedio   j 
have  been  some  cheap  pork  bought  of  a  hawker  of  provisions  ('Arm.   ^ 
d'Hyg.'  1864,  1,  246).      If  the  cysticerci  did  not  cause  the  symptomim 
this  case,  the  meat  had  undergone  some  change  sufficient  to  impart  to  ii 
irritant  properties.     These  parasites  occur  in  all  the  fleshy  parts  of  the  bo^ 
They  ai*e  not  commonly  found  in  the  fatty  portions  of  man  and  animM^ 
and  are  less  common  in  sheep  and  oxen  than  in  pigs.     In  two  instanoi^ 
Ballard  and  Klein  were  able  to  trace  conclusively  that  the  poisonous  effseii 
of  hams  which  had  caused  illness  and  death,  were  due  to  the  presenoerf 
living  organisms,  hacUlif  and  not  to  any  unoiganized  chemical  body. 

Trichinosis, — The  fatal  malady  arising  from  the  introduction  of  tb 
Trichina  Spiralis  into  the  human  body,  has  recently  attracted  nnek 
attention.  Keller  has  published  some  important  ^ts  illustrating  tb 
symptoms  produced,  and  the  mode  in  which  this  parasite  causes  dei^ 
Ue  considers  that  it  is  a  question  well  worthy  of  the  attention  of  medial 
jurists,  whether  many  cases  of  death  from  suspected  irritant  poisoniDg,  it 
which  no  poisonous  matter  could  be  detected  in  the  body,  may  not  hsm 
been  really  due  to  trichina  disease. 

The  trichina  (from  $pi(,  a  hair)  spiralis,  a  flesh-worm,  is  found  chttfer 
in  the  course  of  the  fibres  of  all  the  striped  muscles  of  the  trunk  aal 
limbs,  most  frequently  on  those  of  the  front  of  the   chest,  neck,  ail  ; 
abdomen.     It  has  also  been  found  in  the  muscular  fibres  of  the  heart  wd 
gullet.     The  parasites  appear  in   the   form  of  very  small  white. otdi 
bodies  or  capsules,  perceptible  to  the  eye  as  white  specks,  in  the  midii  . 
of  the  muscular  fibres,  but  only  distinctly  seen  by  the  aid  of  a  magnifyifll , 
glass.   The  trichina  or  worm  is  coiled  up  in  the  centre  of  each  oval  capnh 
the  greater  diameter  of  which  is  parallel  to  the  muscular  fibre  wiA  : 
which  it  is  closely  incorporated.    The  annexed  engraving  (fig.  44)  is  tabi  i 
from   a  preparation  in  the  Museum  of   Ouy*s  Hospital;   it  represents i 
portion  of  the  abdominal  muscles  of  a  man  covered  with  trichinas  tii  lA^ 
and  as  neai*ly  as  possible  of  the  natural  size.     The  other  illustratiou  n 
figs.  41,  42,  and  43  arc  from  drawings,  representing  three  of  the  capraki 
b  b  b  magnified,  with  the  trichina  coiled  up  in  the  centre  of  one  of  then. 

These  parasites  are  frequently  so  numerous  as  to  give  to  the  red  fleBhi 

white  speckled  appearance.     According  to  Keller,  as  many  as  800,001 

have  been  estimated  to  exist  in  half  a  pound  of  raw  meat:  and  ¥ix^ 

Santa  affirms  that  one  grain  of  diseased  meat  may  contain  nearlj'  4W 

tiicbintdf  eaoh  having  troia  suLt^  \a  «\^t^  embryos.     ('Ann.  d'BjE* 
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1,  317.)     The  actual  size  of  the  capsule  has  b^en  Vttrionslf  slated. 

ng  diameter  may  be  tlie  l-50tb  of  an  inch,  and  the  short  diameter 

h.     The  irorm  itself  varies  from  l-20th  to  l-30tb  of  an  inch  in 

The  capsnles  are  remarkably  uniform  in  size.    They  are  slowly 


&  history  of  this  anim^  has  been  given  by  nnmerous  patholoKists. 
ription  of  its  anatomy  and  habits  by  Bristowe  and  Bainey  v/Sl  be 
in  the  '  Trans,  of  the  Patholog.  Soc.'  for  1863-4,  p.  274.  Aocounts 
inflnence  on  health  by  Pietra  Santa,  have  been  published  in  the 
d'Hyg.'  1864, 1,  305  ('  La  Trichina  Spiralis '),  and  by  Schultae  and 
in  Casper's  '  Vierteljahrsschr.  fur  gerichtl.  Med.'  1861,  No.  1, 
and  No.  2,  p.  269.  Locke's  paper  is  of  especial  interest,  as  its  title 
Mchinen  vor  dem  Fomm'  implies,  since  it  points  to  the  medico- 
learings  of  the  subject,  and  the  possible  danger  of  confounding  the 
B  of  this  parasite  with  the  obscure  effects  produced  in  certain  forms 
tnic  irritant  poisoning. 

B  trichina  is  a  parasite,  which  passes  the  greater  part  of  ita 
ice,  in  the  chrysalis  state,  in  the  muscular  system  of  animals,  until, 
I  consumption  of  this  muscle  as  food,  it  finda  in  the  stomach  and 
nes  of  another  warm-blooded  ^mal,  a  favoaiuble  medium  for 
I  development  into  an  intestinal  worm.  According  to  Virchow  and 
r,  the  trichina  not  only  freqnently  presents  itself  in  the  human 
sta,  but  this  organism  is  most  favourable  ixj  its  development.  The 
of  incubation  of  the  chrysalis  in  the  stomach  and  bowels  of  man  or 
m-blooded  animals,  is  from  six  to  eight  days ;  and  daring  this  time 
■e  thrives  and  propagates  to  an  almost  incredible  extent.  Speller 
that  in  three  or  four  days  the  females  produce  one  hundred  or  more 
ones,  which  begin  on  the  siith  day  to  leave  the  parent  animal ;  and 
mates  that  in  a  few  days  after  the  ingestion  of  half  a  pound  of  meat, 
imach  and  intestinal  canal  of  a  person  may  contain  thirty  millions  of 
minute  worms.  Herbet  found  the  muscles  of  two  dogs  which  had 
ed  upon  parts  of  a  badger  containing  worms,  to  be  loaded  with  these 
«s.  When  once  introduced  into  the  stomach  and  intestines,  the 
I  leave  their  capsules,  become  free,  and  produce  young  which  migrate 
:h  the  walls  of  the  intestines  into  the  muscles :  there  they  become 
ed,  and  are  ultimately  foond  appropriating  and  destro^ng  the 
lar  snbetance  to  a  greater  or  less  extent.  After  a  long  residence  in 
iBcle  they  appear  to  acquire  calcajreoas  cysts.  The  sodden  liberation 
rge  nomber  of  these  wonns  causes  irritation  and  inflammation  in  the 
:,  attended  by  peculiar  symptoms  resembling  in  some  respecto  those 
mio  poisoning. 
IB  worthy  of  note  that  £richinie  are  more  freqaenti^  icnksA.  m  v^k^ 


358-  EFIDEIQO  TBICmKOSIS. 

and  articles  of  food  derived  from  it,  than  in  anj  other  kind  o!  msL 
Measly  pork  appears  to  be  sometimes  of  a  tricbinonB  ckaracter.    IWIwr, 
the  vitality  of  the  parasites  is  not  destroyed  unless  the  meat,  or  other  sib- 
stances  in  which  they  are  located,  has  been  subjected  to  a  tempeittm 
equal  to  that  of  boiling  water  for  a  sufficient  time  to  ensure  that  every 
particle  has  been  exposed  to  this  degree  of  heat.     Salting,  smoking,  or 
partial  cooking,  is  not  sufficient  to  destroy  the  worms  in  dll  parts  of  the 
food,  and  they  have  even  been  found  living  in  putrefied  meat.    This  maj 
serve  to  account  in  some  cases  for  the  serious  symptoms  which  hv^ 
followed  the  use  of  pork  as  food,  also  of  bacon,  sausages,  and  Genuit 
sausages,  which  are  generally  made  of  raw  ham. 

The  symptoms  produced  by  the  use  of  such  food  are,  in  the  first  stage, 
those  of  intestinal  irritation,  loss  of  appetite,  sickness,  pain,  general  wesk- 
ness  of  the  limbs,  diarrhoea,  swelling  of  the  eyelids  and  of  the  jointi, 
profuse  clammy  perspiration,  and  wasting  fever.  Death  is  either  the 
result  of  paralysis  (from  destruction  of  the  muscular  fibres),  or  of  pento- 
nitis  and  irritative  fever.  During  the  perforation  of  the  coat  of  the 
intestines  by  these  worms,  the  mucous  membrane  beoomes  irritated  tod 
inflamed :  pus  is  formed  on  its  sur&ce,  and  bloody  evacuations  ore  WBiie- 
times  passed. 

The  noxious  effects  of  this  food  on  human  beings  are  well  illustnied  If 
a  series  of  cases  which  occurred  at  Hettstadt  in  the  Harts  MonntMSS,  ii 
1863.     CBrit.   Med.  Jour.'  1864,  1,  p.  75.)      One  hundred  and  ibee 
persons  partook  of  smoked  sausages  made  from  a  pig  affected  infli 
trichinous  disease.     The  sausages  were  fried,  and  served  for  dinner  in  the 
usual  way.     On  the  following  day,  several  persons  who  had  ]partakeii  d 
this  food  were  attacked  with  severo  pain  in  the  bowels,  purgmg,  ksi  of 
appetite,  great  prostration  of  strength,  and  fever.     The  number  of  petM 
attacked    rapidly  increased  :    symptoms    of  peritonitia  and  pneumoBii 
appeai*ed,  and  these  wcro  followed  by  paralysis' of  the  intercostal  mnsekii 
and  of  the  muscles  in  front  of  the  neck.     Eighly-three  persons  died  fran 
the  effects  of  this  noxious  food,  and  the  remainder  were  serioualT  injued 
in  health.     The  remnants  of  sausage  and  of  pork  not  eaten  at  this  fenviL 
were  examined,  and  wero  found  to  be  swarming  with  eni^sted 
(Casper's '  Vicrtcljahrsschr.'  1864,  p.  286.)   The  writer  in  the  abore 
affirms  that  this  parasitic  disease  does  not  attack  sheep,  oxen,  or 
and  that  beef  is  the  safest  of  all  descriptions  of  food,  as  no  paruito 
ever  been  discovered  in  it.     They  have  not  been  found  in  the 
animals  whose  muscles  are  liable  to  their  attacks. 

Reyber  relates  that,  in  the  year  1862,  a  series  of  cases  of  iDnflSi  to 
number  of  thirty  occurred  in  Plauen,  as  the  result  of  the  use  of  petk 
taining  trichinae.      Among  the  symptoms  were  great  langoor,  kll 
appetite,  fever,  and  pains  in  the  muscles  of  the  arms  and  legs.     The 
spread  like  an   epidemic.      A  female  patient  under  Yirchow  di 
Dresden,  with  typhoid  and  rheumatic  symptoms.    When  the  haif] 
inspected,  trichinie  were  found  in  her  muscles.     On  inquixy,  it  m     ^ 
tained  that,  four  weeks  before,  a  diseased  pig  had  been  killed  and 
the  town  in  which  she  resided ;  the  butcher  who  killed  it  anifered,  but  iUi 
woman  alone  died  from  the  effects.     (*  Ann.  d'Hyg.'  Oct.  1863,  p.  471) 
Pieti-a  Santa  relates  that,  at  a  nuptial  festival  at  Wiesbaden,  tweitf 
persons  partook  of  the  food  placed  on  the  table.     In  the  evening  the  bride 
was  suddenly  seized  with  symptoms  of  poisoning,  and,  in  spite  of  medicd 
assistance,  died  in  a  few  hours.     The  bridegroom  himself  sulEered  fitaB 
similar  symptoms,  and  died  after  two  days*  illness.     The  other  guests  wtt« 
not  seriously  affected.     A  plvysicvan-expert,  who  examined  the  case,  fomA    ] 
incbinm  in  the  body  of  t\ie  deoeeAo^  «a^^  %a  \&  ^«t^aan  arizcles  of  food    j 
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ed  from  pork,  wHch  had  been  serred  &t  the  table  ('Ann.  d'Hygi' 
p.  321).  The  £EK:t  that  only  two  ont  of  the  party  soSered  from 
nos  resembling  poisoning,  and  that  one  died  rapidly,  was  calculated 
te  grave  sospicioju  The  real  caoee  of  death  in  theBe  two  persons 
>t  appear  to  have  been  clearly  traced  to  the  triohinona  food.  Sadden 

from  trichinouB  food  are  not  common, 
chinons  disease  appears  to  have  been  prevalent  in  Germany.     It  is 

in  addition  to  the  cases  above  given,  that  in  1862  thirty-eight 
a  in  Cslbe  snffered  seTerely  &om  the  use  of  snch  food,  uid  of 
'igbt  died  from  the  effects.  In  1878  a  fatal  ontbrealc  of  trichinosis 
•d  to  have  oocnzrcd  on  board  the  training  ship  Oonueall,  lying  in  the 
a. 

inltse  refers  to  other  gronpa  of  cases,  which,  however,  do  not  appear 
}  been  attended  with  great  fatali^.  In  Magdeborg,  N'enstadt,  and 
1,  over  a  period  of  five  years  1858-62),  from  three  to  four  hundred 
f  illness  were  traceable  to  this  cause.  ('Die  Trichinen  Krankheit,' 
's  '  YierteljahraBchr.'  1864,  p.  278.)  In  Burg  more  than  fifty 
I  suffered,  and  eleven  died.  Other  fatal  oases  have  been  reported. 
4,  a  whole  family  was  poisoned  at  Sew  York,  aitd  one  member 
om  eating  part  of  a  ham,  which,  on  microecopio  examination,  was 
to  be  fnll  of  trichinn.  Death  was  referred  by  the  medical  attendant 
cause.  There  were  two  outbreaks  of  this  disease  in  Massachnsetta 
),  Ont  of  six  persons  who  ate  of  the  nozions  food,  one  died. 
«t,'  1871,  I.  515  and  710.)  In  May,  1865,  Senator  Dittmere  of 
:  and  his  family,  cousisting  of  seven  persons,  were  seized  with  symp- 
isembling  irritant  poisoning  some  time  after  eating  a  ham  which  had 
moked  hnt  not  cooked.  On  examination  it  was  found  to  be  loaded 
ichins.  Four  out  of  those  attacked  died.  ('lAncet,'1865, 1,  p.  562.) 
ia  probable  that  some  unexplained  cases  of  illness  or  deatii  from 
aa  of  the  stomach  and  bowels,  simulating  chronic  irritant  poisoning, 
iv»  been  the  resolt  of  eating  trichiuons  food.     Medical  men  have 


inable  to  group  the  symptoms  under  any  known  form  of  diseasQ, 
iiB  marks  of  irritation  in  the  mucous  membrane  of  the  bowels  have 
itrength  to  the  supposition  that  poison  must  have  been  taken  by  the 
sd,  although  chemical  uialysis  had  &iled  to  aho'w  tiu  ^tweuca  c>l 
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any  ordinary  poison  in  the  flnida  and  BoUd^  of  the  body.  In  the  ctmie  of 
many  yearn'  practice,  the  author  has  met  with  serenil  cases  of  this  demp- 
tion,  and  there  hae  been  eometimes  manifested  a  disposition  to  doatit  the 
accuracy  of  chemical  analysis.  Lucke  has  related  a  series  of  fotal  case*  wbA 
occnrred  in  1845,  attribnted  at  the  time  to  poison,  which,  as  he  niggcrii, 
■were  most  probably  caused  by  the  nse  of  trichinoaa  food.  (Cupei'i 
*Viertcljabrsschr.'  1864,  p.  102.)  As  means  of  distinction  bom  imtat 
poiBonin^  may  be  pointed  ont  the  lon^  time  which  commonly  elsfatt 
between  the  talcing  of  the  food  and  the  commencement  of  the  ^^nptooa, 
The  pain,  romiting,  and  purging  are  coniparatiTely  alight:  the  pain  iiii 
the  bowels  rather  than  in  the  stomach,  and  peritonitis,  pneomonis,  ud 
fever  are  not  commonly  resnlts  of  the  action  of  irritant  poisons,  while  thty 
appear  to  bo  constant  symptoms  in  trichinosis.  The  ahaence  of  ordinuy 
poison  in  the  food,  in  the  nrine,  and  in  the  evacuations,  at  any  sta^  naj 
also  be  taken  as  conclusive  evidence  against  irritant  poisoning  in  its  ami 

In  SQflpcctcd  cases,  if  any  of  the  food  can  be  obbined,  this  most  le 
examined  for  the  paraaitc  by  the  aid  of  the  microscope.  If  the  case 
fatal,  the  volnntary  muscles  of  the  deceased  mast  nndergo  a  i 
examination.  In  the  'Canada  Medical  Jonmal'  for  I874>-I,  EdvuA 
published  a  fall  acconnt  of  the  beet  methods  of  detecting  tricbi 
the  flesh  of  man  and  snimals.  The  annexed  engraviiigB  are  fiOB  Ui 
photographs  of  the  worms  in  titv  in  human  and  animal  mnscle. 

In  some  cases  which  occurred  at  Montreal  the  cause  of  the  ajmjtam 
was  at  first  obscure,  but  Edwards  not  only  found  trichirm  in  a  ihcsrf 
ham  which  had  been  eaten,  bnt  in  the  muscles  of  two  of  the  patitali 
who  recoveri'd.  He  removed  about  five  grains  of  mnacnlar  tissue  fnM 
the  gastrocnemius  mnscle,  and  twelve  grains  from  the  tibialis  po  " 
In  both  of  these  portions  of  muscle,  about  forty  worms  were 
(Op.  cit.  p.  617.  See  also  Thudichnm's  'Report  to  Priry  Council  fa 
1U64-5.')  The  subjoined  engraving  (fig.  47)  represents  a  section  i^ 
human  mnscle,  from  one  of  the  fatal  cases  at  Hamilton.  Two  geno^ 
tions  of  worms  are  nnUi 
in  this  muficle,  thoMS 
the  spiml  form  \x' 
young  generation, 
the  upper  curl  on  ttl 
i-ight  is  the  only  porfa 
in  focus  of  a  large  vc4 
which  lies  closely  onM 
up  and  is  sli^tlf  * 
cysted. 

Tutre*(xntFooi.-'Bm 
effects  of  diseaM  • 
Tikhiu9iniub>i.uwiiiucicm.s->umiiMciiw»(«..  animal  food  must  Bol  b 
confounded  with  those  which  result  from  decay  or  putrefaction.  The  M 
of  the  most  healthy  animal  is  rendered  unfit  for  food  when  it  has  puM^ 
info  a  putrescent  state.  It  is  not  rnerely  unwholesome  but  highly  inilu'F 
causing  rapidly  vomiting,  purging,  pain,  and  other  symptoms  of  a  sent* 
kind.  Fortunately  these  symptoms  lead  at  once  to  the  expulsion  of  tht 
noxious  food  from  the  body,  and  the  person  then  recovers :  the  yonng,  tto 
old,  and  the  infirm  may.  however,  be  bo  prostrated  by  vomiting  and  pnijiijf 
that  they  may  sink  from  exhaustion.  Animal  matter  in  a  state  of  pwo'' 
decay,  or  in  the  transition  etage  of  putrefaction,  must  be  r^arded  is  of  • 
poisonous  nature.     Much  ol  the  c^i««.'Q\iQ.\<^b«i]^%  meat  aold  to  the  pov' 
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B  a  state  of  decay.  In  one  jear  114,000  pounds  of  diseased,  and  76,000 
Kmnds  of  pntrid  meat  were  seized  and  condemned  in  the  Citj  of  London 
Jone.  In  1851,  the  &.mily  of  a  surgeon  near  London  were  all  affected 
rith  symptoms  resembling  irritant  poisoning,  after  having  partaken  of 
*  bare  w^bich  bad  been  stewed  in  a  clean  earthen  vessel.  The  wife  was 
eized  with  vomiting,  purging,  giddiness,  heat  in  the  throat,  and  general 
mnfaness,  with  inflamed  eyes.  Other  members  of  the  family  vomited,  and 
d  the  course  of  a  few  days  the  symptoms  disappeared.  The  vomited 
niter  consisted  of  portions  of  the  hare  partially  digested,  but  in  a  state 
f  pmtre&ction,  so  that  there  was  abundant  evidence  of  sulphuretted 
jdrogen  in  the  liquid.  There  was  no  mineral  poison  of  any  kind,  although 
he  symptoms  were  rather  like  those  occasioned  by  arsenic.  It  had  been 
emarked  by  the  &.mily  that  a  silver  spoon,  which  was  used  for  serving  out 
his  unwholesome  food,  was  turned  of  a  brown  colour,  no  doubt  from  the 
liemical  action  of  sulphuretted  hydrogen ;  and  this  may  be  taken  as  a  good 
bmestic  test  of  the  putrefied  condition  of  such  food.  Nature  generally 
ippUes  an  appropriate  remedy  in  the  fact  that  the  food  itself  produces 
npions  vomiting  and  purging. 

Cases  of  this  kind  must  be  distinguished  from  those  in  which  poisoned 
pane  is  sold  to  the  public.  The  game  may  be  quite  free  from  putrefaction, 
prt  noxious  from  the  poisoned  grain  which  may  have  caused  death.  It 
■  a  common  practice  to  steep  grain  in  a  solution  of  arsenic,  previous  to 
lowing,  and  pheasants,  partridges,  and  other  birds  may  be  accidentally 
kstroyed  by  eating  the  grain.     In  some  instances,  grouse  and  other  game 

maliciously  destroyed  by  the  laying  of  com,  saturated  with  arsenic  or 
r.  poisons,  in  the  localities  where  the  birds  abound.  There  is  no  law, 
iBeept  the  Sale  of  Food  and  Drugs  Act,  1875,  to  prevent  the  sale  of 
■riacmed  game  by  poulterers,  and  there  is  no  precaution  which  can  be 
bken  by  the  purchasers  except  by  observing  whether  the  birds  have 
ir  have  not  been  shot.  (See  on  this  subject,  '  Ok  Poisons  ; '  '  Med.  Qbz.* 
ML  42,  p.  1086.) 

Mr.  Taylor  directed  attention  (Sept.  1862)  to  the  serious  symptoms 
poduced  by  Canadicm  partridges  eaten  aa  food.  A  lady  who  had  partaken 
KI  this  food  was,  in  about  two  hours  and  a  half,  attacked  with  the  following 
»m8.  She  had  sickness,  and  became  insensible ;  the  skin  was  cold, 
no  pulse  could  be  felt.  She  was  in  a  hopeless  state  for  some  hours, 
only  slowly  recovered.  The  birds  were  quite  fresh,  having  been 
■idEed  in  ice.  In  another  [case  there  were  similar  symptoms,  with 
MHtriction  of  the  throat  and  g^reat  pain.  Animals  were  made  ill  by  this 
flm.  It  was  believed  that,  in  these  cases,  the  binls  had  not  been  killed* 
li^  poison,  but  that  their  flesh  had  been  rendered  poisonous  by  some 
VBguUble  which  they  had  eaten.  It  is  stated  that  in  some  parts  of 
ilastralia  the  mutton  is  rendered  poisonous  by  reason  of  the  sheep  feeding 
■Vi poisonous  plants.  ('Med.  Times  and  Gaz.'  1871,  1,  728.)  Pheasanto 
9kch  feed  upon  the  kalmia  shrub  are  poisonous  when  eaten  as  food. 
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CHAPTER  26. 

OPimC — STHFTOKS — ^APPKIILIKCES — ITS  ACTtOlT  ON  mFlRTS — ^POlSOHItfG  ] 

— by  oputb  compounds — ^mobphu  and  its  salts — pbocbss  fob 
opium  and  its  pbincipal  oonstttubnts  in  oboanic  xixtubes — ^lac 

Opium, 

BympiovM. — The  symptoms  which  manifeet  themsdves  when  a  1 
of  opium,  its  tinctnre,  or  any  of  its  preparatioiis,  has  been  tak 
general  of  a  uniform  character.  A  condition  of  pleasorable  meni 
ment,  nsnally  of  very  short  duration,  is  experienoed ;  but  this  if 
by  weariness,  headache,  incapacity  f6r  exertion,  a  sense  of  weig 
limbs,  diminution  of  sensibility,  giddiness,  drowsiness,  a  strong 
to  sleep,  and  stupor  succeeded  by  perfect  insensibility,  tiie  per 
motionless,  with  the  eyes  closed  as  if  in  a  sound  sleep.  In  this 
may  be  easily  roused  by  a  loud  noise,  and  made  to  answer  a  qnes 
he  speedily  relapses  into  stupor.  In  a  later  stage,  when  coma  has  st 
with  stertorous  breathing,  it  will  be  difficult,  if  not  impossible, 
him.  The  pulse  is  at  first  small,  quick,  and  irregular,  the  respiratio 
the  skin  warm  and  bathed  in  perspiration,  sometimes  livid ;  but 
person  becomes  comatose,  the  breathing  is  slow  and  stertorous,  and 
slow  and  full.  The  skin  is  occasionally  cold  and  pallid.  Tl 
in  the  early  stage  are  contracted;  in  the  last  stage,  and  w 
gressing  to  a  fatal  termination,  they  may  be  found  dilated, 
referred  to  the  author  in  1846,  one  pupU  was  contracted  and 
dilated.  They  are  commonly  insensible  to  light.  The  expres8i< 
countenance  is  placid,  pale,  and  ghastly :  the  eyes  are  heavy,  an( 
are  livid.  Sometimes  there  is  vomiting,  or  even  purging; 
vomiting  takes  place  freely  before  stupor  sets  in,  there  is  grea 
recovery.  This  symptom  is  chiefly  observed,  when  a  large  dose 
has  been  taken ;  and  it  may  then  be,  perhaps,  ascribed  to  the  m 
effect  of  the  poison  on  the  stomach.  The  odour  of  opium  is  occ 
perceptible  in  the  breath.  Nausea  and  vomiting,  with  heads 
of  appetite,  and  lassitude,  often  follow  on  recoveiy.  In  cases 
prove  fatal,  the  muscles  of  the  limbs  feel  flabby  and  relaxed,  the  1 
drops,  the  pulse  is  feeble  and  imperceptible,  the  sphincters  are  in  x 
relaxation,  the  pupils  are  unaffected  by  light,  the  temperature  of 
is  low,  there  is  a  loud  mucous  rattle  in  breathing,  and  convnli 
sometimes  observed  before  death,  but  more  commonly  in  childrei 
adults.  One  of  the  marked  effects  of  this  poison  is  to  suspend 
secretions  except  that  of  the  skin.  Even  during  the  lethargic  s 
skin,  although  cold,  is  often  copiously  bathed  in  perspiration.  1 
tracted  state  of  the  pupils  has  been  hitherto  considered  to  famish  a 
distinctive  sign  of  poisoning  by  opium  or  the  salts  of  morphia.  In 
upon  it,  it  is  necessary  to  bear  in  mind  the  foot  pointed  out  by  Wil 
in  apoplexy  which  is  seated  in  the  Pons  Varolii,  the  pupils  are  also  cod 
He  describes  two  cases  of  this  form  of  apoplexy  which  were  mistB 
poisoning  by  opixun  in  confiec\aeTLQib  cA  >[)ti^  %\AitA  of  the  pupils. 
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nd  Gkus/  1868, 1,  214.)     In  carbolic  acid  poisoning  the  pnpils  are 

»ntracted,  though  seldom  so  minntelj  as  in  opinm  poisoning ;  and 

coma  and  st^-torons  breathing.    As  a  rale  the  peculiar  bdonr 

»lic  acid  in  the  breath  will  prevent  any  mistake  as  to  the  nature 

186. 

;e  symptoms  nsnally  commence  in  from  Jialf  an  hour  to  an  hour 
9  poison  has  been  swallowed.  Sometimes  they  come  on  in  a  few 
,  especially  in  children,  and  at  other  times  their  appearance  is 
ed  for  a  long  period.  In  a  case  reported  by  Skae,  the  person 
id  totally  insensible  in^^een  minutes.  As  we  might  expect,  from 
(  connected  with  the  absorption  of  poisons,  when  the  drag  is  taken 
'olid  state,  the  symptoms  are  commonly  more  slow  in  appearing 
en  it  is  dissolved  in  water  or  alcohol.  In  a  case  which  occurred  at 
>1,  in  1863,  a  lady  took,  on  an  empty  stomach,  a  large  dose  (sup- 
have  been  one  ounce  and  a  half)  of  laudanum.  No  symptoms 
tic  poisoning  appeared  for  four  hours  and  a  half,  and  life  was 
3d  for  twenty-two  hours. 

fcs  been  frequently  observed  that  a  person  has  recovered  from 
symptoms,  and  nas  then  had  a  relapse,  and  died.  There  i& 
edico-legal  interest  connected  with  this  state,  which  has  been 
KX>ndary  asphyxia  from  opium,  although  there  appears  to  be  no 
son  for  giving  to  it  this  name.  In  1843,  a  gentleman  swallowed 
ity  of  laudanum,  and  was  found  labouring  under  the  usual 
IS.  The  greater  part  of  the  poison  was  removed  from  the 
by  the  pump,  and  he  so  far  recovered  ^m  his  insensibility  as  to 
to  enter  into  conversation  with  his  medical  attendants;  but  a 
ook  place,  and  he  died  the  following  night.  The  case  of  the  Hon*, 
won  (Jan.  1859)  furnishes  another  illustration  of  this  singular 
1.  This  lady  swallowed,  while  fasting,  an  ounce  and  a  hidf  of 
Q  by  mistake.  In  a  quarter  of  an  hour  emetics  were  given,  but 
not  vomit  for  half  an  hour ;  and  she  was  not  treated  medically 
lours  and  a  half.  The  matter  then  drawn  from  the  stomach  had 
of  laudanum.  She  was  quite  unconscious,  and  had  lost  the  power 
>wing.  After  remaining  in  this  comatose  state  for  upwards  of 
rs,  the  patient  revived,  the  face  became  natural,  the  pulse  steady, 
r  of  swallowing  returned,  she  was  able  to  recognize  her  daughters^ 
thick  voice,  to  g^ve  an  account  of  the  mistake  she  had  made.  This 
bed  about  five  minutes ;  the  torpor  then  returned,  she  again  sank 
bund  coma,  and  died  in  fourteen  hours  after  the  poison  had  been 
It  is  not  improbable  that,  in  these  cases,  death  may  be  occasioned 
accumulation  of  the  poison,  carried  by  the  absorbents  into  the 
i,e.  the  morphia  may  be  more  rapidly  carried  into  the  system 
is  eliminated  from  it.  A  remarkable  case  illustrative  of  this 
form  of  poisoning  hj  opium  has  been  published.  ('  Dublin  Med» 
)ec.  24, 1845,  p.  406.)  In  compound  poisoning,  where  laudanum 
the  ingredients,  it  may  be  expected  that  symptoms  of  narcotic 
2^  will  first  show  themselves.  In  one  case  a  woman,  set.  22,  swallowed 
of  Battle's  Vermin  Killer,  and  immediately  afterwards  two  drachms 
lum,  and  then  half  a  drachm  of  red  precipitate.  In  three  hours 
found  to  be  suffering  from  narcotic  poisoning  alone.  None  of  the 
:  strychnine  had  been  produced,  and  there  was  no  irritation  from 
urial  poison.  Emetics  were  given,  and  the  stomach-pump  used, 
k  quantity  of  Battle's  powder  and  red  precipitate  were  removed 
istomach.  Albumen  was  given,  and  the  woman  slowly  recovered.. 
«,*  1871,  n.  p.  907.)  It  was  infeired  that  the  opium  had  here 
d  the  action  oi  Btrjchmne.    It  would  have  been  mor^  aeJdiilteKtor} 
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if  the  powder  ditivm  from  the  stomach  had  been  examined,  and  stiTcimmft 
fonnd  in  it,  as  opinm  is  not  an  antidote  for  stiychnine.     There  were  no 
symptoms  of  poisoning  by  strychnine  at  any  time,  althongh  three  honni 
had  elapsed  before  remedies  conld  be  applied.    Among  the  occacioial 
symptoms  of  opium  poisoning  are  vomiting,  coming  on  soon  after  tht 
poison  has  been  taken ;  and  itching  of  the  skin,  with  the  appeaianoe  of  a 
rash.     Rarely  an  unusual  period  elapses  between  the  taking  of  the  poiiai 
and  the  manifestation  of  narcotic  symptoms.     Christison  mentions  a  em 
in  which  the  stage  of  excitement  lasted  eighteen  hours  before  somnoleBOi 
set  in.     ('On  Poisons.')     In  another  case,  which  proved  fatal,  the 
was  fourteen  hours.     (*  Brit.  Med.  Jour.'  March  20, 1868.) 

Persons  may  by  habit  take  enormous  doses  of  opium  (opium' 
with  comparative  impunity. 

Appe(iran€es. — In  a  case  which  proved  &.tal  in  fifteen  hours,  the 
of  the  head  were  found  unusually  congested  throughout.  On  the  BnilM  i 
of  the  fore  part  of  the  left  hemisphere  of  the  brain  there  was  an  ecchynuM^ 
apparently  produced  by  the  effusion  of  a  few  drops  of  blood,  and  there  irot 
numerous  bloody  points  on  its  cut  sur&ce : — ^there  wajs  no  serum  coUectel 
in  the  ventricles.  The  stomach  was  healthy.  Fluidity  and  a  dark  ookar 
of  the  blood  are  mentioned  as  common  appearances  in  cases  of  poisoning  Iff 
opium.  There  is  also  engorgement  of  the  lungs :  most  frequently  obeent^: 
according  to  Christison,  in  those  cases  which  have  been  preceded  by  coi^ 
Tulsions.  (Op.  cit.  p.  782.)  Among  the  external  appearancea  thien  i| 
often  g^reat  lividity  of  the  ddn.  Extravasation  of  blood  on  the  bnit  ^ 
rarely  seen ; — serous  effusions  in  the  ventricles,  or  between  the  memi 
are  sometimes  met  with.  The  stomach  is  so  seldom  fonnd  othi 
than  in  a  healthy  state,  that  the  inflammatory  redness  said  to 
been  occasionally  seen  may  have  been  due  to  accidental  causes, 
tincture  of  opium  has  been  taken  and  retained  on  the  stomach,  i 
creased  redness  of  the  mucous  membrane  may  be  produced  by  the 
alone.  In  a  case  of  poisoning  by  a  large  dose  of  tincture  of  opium, 
following  appearances  were  found  twelve  hours  after  death:  the 
was  warm  and  rigid,  and  the  stomach  healthy,  containing  a  quantitj 
gruel -like  fluid,  without  any  smell  of  opium.  The  intestinal  canal 
all  the  other  viscera  were  healthy.  The  veins  of  the  scalp,  as  well  as  of 
dura  mater  and  sinuses,  were  gorged  with  blood;  but  there  was 
effusion  in  any  part  of  the  brain.  The  contents  of  the  stomach  yielded 
trace  of  morphia  or  mcconic  acid,  but  there  was  no  doubt  that  death  ' 
been  caused  by  opium,  taken  on  the  previous  night.  (*  Med.  Gaz.*  toL 
p.  2f35.)  A  case  was  the  subject  of  a  trial  at  the  Aberdeen  Am 
Circuit,  Sept.  1853,  in  which  a  child,  aged  six  months,  died  in  a  few  1 
from  a  dose  of  sixty  drops  of  wine  of  opium.  The  brain  was  congested 
a  marked  extent.  Although  the  dose  was  comparatively  large,  and 
i*apid,  there  was  no  decided  indication  of  the  presence  of  opium  in 
stomach.  From  this  account  of  the  appearances  in  the  dead  body,  itiri^ 
be  seen  that  there  is  nothing  but  a  fulness  of  the  vessels  of  the  brain,  ivhid^ 
can  be  looked  upon  as  specially  indicative  of  poisoning  by  opium,  and  eitft 
this  is  not  always  present.  A  congested  condition  of  the  brain,  howevov 
if  it  exists,  can  furnish  no  evidence  of  poisoning  when  taken  alone,  miM^ 
is  so  frequently  found  as  a  result  of  morbid  causes  in  otherwise  heMf 
subjects. 

Quantity  required  to  destroy  life, — The  medicinal  dose  of  opium,  in 


or  powder  for  a  healthy  adult,  varies  from  half  a  grain  to  two  g^** 
Five  grains  would  be  a  fatal  dose  to  most  persons.  The  medicw 
doBe  of  the  powder  is  from  ten  to  forty  minims.  One  fluid  ounce  of  tin 
tincture  of  opium,  oi  t\iQ  Bi:it\fi!^'P\ubri:aM»r^^^  Qandanum)  contaiiiB  thtf  i 
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able  matter  of  tbirty-three  grains  of  opium.  This  is  in  about  tbe  pro- 
rtion  of  fourteen  and  a  balf  minims  of  the  tincture  to  one  grain  of  drj 
mn.  Tbe  smaUest  dose  of  solid  opium  which  has  been  known  to  prove 
al  to  an  adult,  was  in  the  case  of  a  man,  set.  32,  who  died  very  speedily 
a  oonTulsiTe  fit,  after  having  taken  two  pills,  each  containing  about  one 
kin  and  a  quarter  of  extract  of  opium.  This  quantity  is  equivalent  to 
r  grains  of  crude  opium.  ('Med.  (}az.'  vol.  87,  p.  236.)  The  smallest 
orded  fatal  dose  of  the  tincture  in  an  adult,  is  two  drachms.  (*  Ed.  Med. 
I  Snr^.  Jour.'  July,  1840.)  The  patient  was  a  robust  man,  aat.  56  ;  he 
ftUowed  the  tincture  at  ten  in  the  evening,  and  died  under  the  usual 
aptoms  on  the  following  morning,  the  case  having  lasted  only  twelve 
urs.  The  quantity  actually  swallowed,  however,  appears  to  be  involved 
■ome  doubt ;  for  it  is  subsequently  stated  that  half  an  ounce  of  laudanum 
bj  liave  been  taken.  In  another  case  a  lady  died  from  a  dose  of  two 
iduns  of  laudanum  mixed,  it  was  supposed,  with  chloroform.  Large 
•68  of  the  tincture  have  frequently  been  taken  without  proving  fatal, 
le  author  has  elsewhere  recorded  a  case  in  which  five  ounces  of  laudanum 
we  taken  even  without  producing  sleep,  and  the  patient  recovered. 
Qu7*s  Hosp.  Rep.'  1850,  p.  220.) 

AeUon  of  Opiwn  on  Infants, — In  conection  with  this  subject,  it  is 
jpartaat  for  a  medical  jurist  to  bear  in  mind  that  infants  and  young 
nous  are  liable  to  be  killed  by  small  doses  of  opium ;  they  appear  to  be 
noliarly  susceptible  of  the  effects  of  this  poison.  A  child,  four  months 
liivaB  nearly  killed  by  the  administration  of  one  grain  of  Dover's  powder, 
■AaJTiiTig  oidy  one-tenth  part  of  a  grain  of  opium ; — the  child  suffered 
$m  stupor  and  other  alarming  symptoms.  In  1822,  four  grains  of 
lifer's  powder  (containing  two-fifths  of  a  grain  of  opium)  were  given 
iaohild  four  years  and  a  half  old.  It  soon  became  comatose,  and  died 
E  seven  hours.  Death  was  referred  to  inflammation  of  the  throat,  but 
ive  was  no  doubt,  from  the  evidence,  that  death  was  caused  by  the  opiate 
Ipiicine.  Thorn  met  with  the  case  of  an  infant  only  three  days  old, 
i  which  ten  grains  of  Dover's  powder  (containing  one  grain  of  opium) 
hve  given  by  mistake.  It  suffered  from  the  usual  symptoms,  but  survived 
b  ilie  long  period  of  forty-four  hours.  Kelso  met  with  an  instance  in 
pich  a  child,  nine  months  old,  was  killed  in  nine  hours  by  four  drops 
I  minims)  of  laudanum,  equal  to  about  one-fourth  part  of  a  grain  of 
it  was  much  convulsed  before  death.  A  case  is  referred  to  in  the 
Ghizette,'  in  which  two  drops  (?  minims)  of  laudanum,  equal  to 
the  seventh  part  of  a  grain  of  opium,  killed  an  infant.  A  nurse  gave 
infant,  five  days  old,  tu^  drops  (r  minims)  of  laudanum,  at  about  three 
ik  in  the  morning.  Five  hours  afterwards  the  child  was  found  by 
medical  attendant  in  a  state  of  narcotism.  It  was  revived  by  a  cold 
bat  a  relapse  came  on,  and  it  died  the  same  evening,  about  eighteen 
after  the  poison  had  been  g^ven  to  it.  On  inspection,  the  brain  and 
inal  viscera  were  found  in  a  healthy  state,  and  there  was  no  smell 
opium  in  the  stomach.  ('Prov.  Med.  Jour.'  Oct.  28,  1846,  p.  519.) 
fatal  dose  here,  as  in  the  former  case,  was  equal  to  one-seventh  part 
B  a  grain  of  opium.  An  infant,  seven  days  old,  died  in  eighteen  hours 
Ibbi  the  effects  of  one  minim  of  the  tincture,  or  one-fifteenth  part  of  a 
IMS  of  opium.  ('  Lancet,'  Ap.  15, 1854.)  Coma  with  the  usual  symptoms 
im  complete  in  half  an  hour.  On  inspection,  the  heart  was  found  dis- 
Mbd  with  black  liquid  blood:  the  lungs  were  collapsed  but  not  con- 
IMed.  The  brain  was  congested,  but  there  was  no  effusion  either  into 
pi  ventricles  or  on  the  surface.  (See  also  'Med.  Times  and  Oaz.'  April 
ft  1854,  p.  386).  The  smallest  f&tal  dose  recorded  (in  an  infant)  was 
k  a  case  communicated  by  Edwards  of  Liverpool  (Nov.  18&7\,    ^n 
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infant,  four  weeks  old,  died  from  the  symptoms  of  poisoiiiiig  by  opiiim,  in 
seven  hours  after  a  dose  of  paregoric  elixir,  eqmyalent  to  on^^ineUeik 
of  a  grain  of  opium,  had  been  administered  to  iC    With  a  knowledge  o£ 
these  facts,  it  is  not  surprising  that  in&nts  are  occasionallj  destroy^  h^ 
opium  under  circumstances  in  which  an  adult  would  not  suffer.     Li  De^ 
1860,  an  inquiry  took  place  at  Chester  respecting  the  death  of  a  chit^ 
aged  six  weeks,  under  the  following  circumstances.     A  fomentation  oow 
posed  of  laudanum  and  gin  was  applied  to  the  side  of  the  mother,  and  ^|. 
child  was  put  to  the  breast  shortly  afterwards.     The  child  fell  into  a  »l^gp 
from  which  it  did  not  awaken,  and  died,  in  spite  of  treatment^  the  Hexi 
morning.     The  cause  of  death  was  left  obscure :  but  it  is  not  improbi&fe 
that  the  child  drew  a  quantity  of  laudanum  into  its  mouth,  sufficient  to 
destroy  life.     (*  Med.  Times  and  Gaz.'  1861,  I.  p.  70.)     In  some  instuoei 
infants  have  been  found  to  manifest  an  astonishing  power  of  reooveiy. 
An  infant  of  six  months  recovered  after  having  had  admimstered  to  it  toi 
gi*ains  of  Dover*s  powder,  equal  to  one  grain  of  opium  ('  Lancet,'  Jane  8^ 
1850)  ;  and  in  Jan.  1852,  an  in&nt  of  nine  months  recovered  under  treit 
ment  from  a  dose  of  two  teaspoonfnls  of  laudanum,  given  by  mistaka 
This  quantity  left  by  evaporation  four  grains  of  an  impure  extract  of  opiam. 
In  1860,  an  infant  of  between  two  and  three  months  old  recovered  tfter 
Jive  grains  of  opium  had  been  given  to  it  by  mistake  for  rhubarb.    Hftjl 
met  with  a  case  in  which  a  child,  not  quite  six  years  old,  swaUowedi 
powder  containing  seven  and  a  half  grains  of  opium  mixed  with  poirdend 
chalk.     The  child  was  not  seen  until  fourteen  hours  afterwards.    It  HM 
at  first  excited :  there  had  been  no  vomiting.     The  narcotism  was  ti  no 
time  very  profound :   it  gradually  subsided,  and  at  the  end  of  three  dm 
the  child  had  recovered.     ('  Am.  Jour.  Med.  Sci.'  April,  1859,  p.  367.) 
In  the  year  1880  the  following  number  of  deaths  were   registered  ia 
England   from  opium   and  its  preparations: — opium  27,  laudanum,  81^ 
opiate  2,  Godfrey *s  coixlial  2,  soothing  cordial  1,  chlorodyne  (a  prejMMp 
tion  containing  morphia)  9,  and  Stockport  remedy  (a  preparation  oob- 
taining  chloi'odyne)  1 ;  total  122. 

Period  ai  which  death  takes  place. — It  has  been  remarked  that  noit 
cases  of  poisoning  by  opium  prove  fatal  in  from  about  six  to  twelve  houi' 
They  who  recover  from  the  stupor,  and  survive  longer  than  this  peiiod, 
generally  do  well ;  but  from  cases  above  related  it  would  seem  that  then 
may  be  a  partial  recovery,  or  a  remission  of  the  symptoms,  and  afterwvdi 
a  relapse.  The  symptoms,  however,  generally  progress  steadily  to  a  friil 
termination ;  or  the  stupor  suddenly  disappears,  vomiting  ensues,  and  ths 
person  recovers.  Several  instances  are  recorded  of  this  poison  haTing 
destroyed  life  in  from  seven  to  nine  hours.  One  occurred  within  tk« 
author's  knowledge,  in  which  an  adult  died  in  five  hours  after  taking  tbe 
drug.  Christison  met  with  a  case  which  could  not  have  lasted  above 
five,  and  another  is  mentioned  by  him  which  lasted  only  three  hoiB* 
Barwis  met  with  the  case  of  an  adult  which  proved  fatal  in  three  hou* 
and  a  half.  Nearly  two  ounces  of  laudanum  had  been  taken ;  but  then 
was  no  smell  of  opium  in  the  stomach  when  inspected  thirty  hours  after 
death.  One  case  proved  fatal  in  two  hours  and  a  half.  (Beck,  *Mrf. 
Jour.'  p.  873.)  Procter  communicated  to  the  author  the  case  of  a  female, 
let.  50,  who  swallowed  an  ounce  of  the  pharmacopoeial  tincture,  and  died 
from  the  effects  in  less  than  iwo  hours.  Opium  was  found  in  the  stomach. 
The  only  appearance  in  the  body  was  a  congested  state  of  the  membrane* 
of  the  bmin.  The  most  rapid  case  of  death  yet  reported  was  that  of  a  soldier 
who  was  accidentally  poisoned  in  the  Hospital  of  Val-de-Gr&ce.  It  appett* 
that  he  swallowed  by  mistake  about  an  ounce  of  laudanum,  and  it  is  stated 
that  he  died  in  con\nilsions  in  three-quarters  of  an  hour.     (*  Jour,  de  MW.* 
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B46,  p.  475.  For  a  siinilar  case,  see  *  Med  Gkiz.'  vol.  45,  p.  743.)  It 
able  that  the  drag  may  destroy  life  even  with  greater  rapidity  than 
bat,  as  a  medico-legal  fact,  we  are  at  present  entitled  to  stat«  that  it 
Btrojed  life  within  the  short  period  above  mentioned.  On  the  other 
the  cases  are  sometimes  mnch  protracted.  There  are  several  in- 
}  of  death  in  fifteen  or  seventeen  honrs ;  and  among  those  collected 
ristison,  the  longest  lasted  twenty-fonr  hours. 

Poisoning  by  Poppibs. 

B  beads  of  the  white  X>oppy  grown  in  this  country  possess  narcotic 
ides.  They  yield  an  inspissated  extract  called  English  opium,  which, 
in^  to  Hennell,  contains  5  per  cent,  of  morphia.  The  white 
•beads,  therefore,  yield  to  water,  in  the  form  of  decoction,  a  poisonous 
□Lce  capable  of  acting  deleteriously  on  children.  A  child  died  in 
nence  of  its  mother  having  administered  to  it  two  spoonfuls  of  water 
cb  a  poppy-head  had  been  boiled.  ('  Med.  Times  and  Gkiz.'  1863,  II. 
Many  cases  of  poisoning  have  occurred  from  the  injudicious  use 
rup  of  poppiesj  a  sweetened  decoction  of  the  poppy-heads.  This 
when  pure  is  said  to  contain  one  grain  of  extract  (opium)  to  one 
(Thomson).  The  common  dose  of  it,  for  an  in&nt  three  or  four 
B  old,  is  half  a  drachm ;  for  adults,  two  to  four  drachms.  There 
e  reason  to  believe  that  what  is  often  sold  by  many  druggists  under 
me  of  syrup  of  poppies  as  a  soothing  or  cordial  medicine  for  children, 
hing  more  than  a  mixture  of  tincture  or  infusion  of  opium  with 
I  syrup:  it  is  therefore  a  preparation  of  variable  strength.  This 
ccount  for  what  appears  to  many  persons  inexplicable,  namely,  that 
knt  may  be  destroyed  by  a  very  small  dose.  In  1841,  a  child 
onths  old  is  said  to  have  died  from  the  efEects  of  less  than  half 
poonful  of  syrup  of  poppies  bought  at  a  druggist's.  This  is  the 
medicinal  dose  for  a  child.  The  symptoms  of  narcotic  poisoning 
idly  developed  in  three-quarters  of  an  hour.  The  syrup  in  this  case 
)ly  contained  tincture  of  opium.  Several  children  are  reported  to 
ost  their  lives  by  this  syrup  in  1837-8.  In  one  of  these  instances, 
poonful  and  a  half  was  given.  Stupor  came  on  in  half  an  hour,  and 
lild  died  the  following  day.  Pereira  mentions  a  case  in  which  a 
onful  proved  fatal  to  a  h^thy  child.  The  author  met  with  two 
irhich  occurred  in  1871,  in  one  of  which  a  child  eighteen  weeks  old 
1  twenty-six  hours  from  the  effects  of  a  teaspoonful,  and  the  other 
ch  an  infant  five  weeks  old  was  killed  by  three  parts  of  a  teaspoonful 
a  syrup.  It  is  in  all  cases  a  most  uncertain  preparation  as  to 
rth. 

insloVs  '  Soothing  Syrup,'  called  also  '  Quietness,'  appears  to  be  a 
»und  resembling  syrup  of  poppies.  Its  efiEects  are  tJiose  of  a  narcotic, 
loses  of  this  caused  the  death  of  a  child  aged  fifteen  months,  with 
snal  symptoms  of  narcotic  poisoning  ('Pharm.  Jour.'  1872,  618). 
lalysis  of  this  syrup  showed  that  one  ounce  of  it  contained  nearly 
rain  of  morphia  with  other  opium  alkaloids  (*Pharm.  Jour.'  June, 
p.  975).  It  is  not  surprising  that  it  should  prove  fatal  to  in&nts 
all  doses. 

GFodfbet's  C0BDIA.L. 

lis  is  chiefly  a  mixture  of  infusion  of  sassafras,  treacle,  and  tincture 
um.  The  quantity  of  tincture  of  opium  contained  in  it  is  stated,  on 
nihority  of  Paris,  to  be  one  drachm  in  six  ounces  of  the  mixture,  or 
( grain  of  opium  to  one  otmce :  but  it  is  probable  that,  like  the  so-called 
^  of  poppies,  its  strength  is  subject  to  variation.    A  case  haa  \MtttL 
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reported,  in  ^'hich  lialf  a  teaspoonfnl,  =  l-32iid  part  of  a  gram  of  cipwaa 
was  alleged  to  have  caused  the  death  of  an  infant.  In  the  four  yean 
186:^7,  iif tj-six  deaths,  and  in  1880,  two  deaths,  were  recorded  in  Englinf 
and  Wales  from  Godfrey's  cordial.  The  explanation  of  this  great  moitali^ 
is,  that  the  medicine  is  usoally  given  in  large  doses  by  ignorant  persons^ 

Dalbt's  Cabmikatite. 

This  is  a  compound  of  Rovei-al  essential  oils  and  aromatic  tincture^ 
peppermint  water,  with  carbonate  of  magnesia  and  tinctnre  of  opi^ 
According  to  Paris  there  are  five  tiiinims  of  the  tincture,  or  one-third  o/^ 
grain  of  opium,  in  rather  more  than  two  ounces  of  this  mixture,  or  ^ 
one-sixth  of  a  grain  in  an  ounce.      The  formula  commonly  given  it^ 
carbonate  of  magnesia  forty  grains,  oil  of  peppermint  one  minim,  of  nat- 
megs  two  minims,  of  aniseed  three  minims,  tincture  of  opium  five  mimms, 
spirit  of  pennyroyal  and  tincture  of  assafoetida  of  each  fifteen  miiiiiitt, 
tinctui*o  of  castor  and  compound  tincture  of  cardamoms  of  each  thirty 
minims,  and  of  peppermint  water  two  ounces.     According  to  this  fonnnli, 
tincture  of  opium  forms  the  l-212th  part  by  measure,  or  one  teaspoonfil 
contains  about  the  l-50th  part  of  a  grain  of  opium.     Like  most  of  theM 
quack-preparations,  it  varies  in  strength.     An  infant  is  reported  to  hATO 
been  destroyed  by  forty  drops  of  this  nostrum,  a  quantity,  according  to  the 
strength  assigned,  equivalent  to  more  than  half  a  minim  of  the  ^ctore, 
or  about  l-75th  of  a  grain  of  opium.     Accidents  frequently  occur  from 
its  use,  partly  owing  to  ignorance,  and  partly  to  gross  carelessness  on 
the  part  of  mothers  and  nurses. 

The  quack  medicine,  known  under  the  name  of  Locock^s  pulmonic  wafen, 
contains  opium.  A  boy,  8Bt.  4,  suffered  from  all  the  usual  symptoms  of 
poisoning  by  opium  as  a  result  of  eating  a  quantity  of  these  Yndssn  or 
lozenges.     ('  Lancet,'  1860,  II.  p.  420.) 

Paregoric  Elixir.     (Compound  Tincture  op  Opium.) 

This  is  a  medicinal  preparation  of  proof  spirit,  opium,  benzoic  acid,ofl  of 
anise,  and  camphor.  Opium  is  the  active  ingredient,  and  of  this  the 
tincture  contains  one  grain  in  every  half-ounce.  'In  one  case  of  poisoiuBg 
by  this  tincture,  a  child,  aged  seven  months,  died  from  the  effects  of  i 
teaspoonful  (equal  to  one  quai'ter  of  a  grain  of  opium)  given  in  two  dosoi 
at  an  intel■^'al  of  a  day.  (*  Phann.  Jour.*  April,  1845.)  In  another,  tt 
infant  of  five  weeks  i-ecovered  from  a  similar  dose,  although  no  treatment 
was  resorted  to  for  nine  hours.  (*  Med  Times  and  Gaz.'  Aug.  6,  185i 
p.  145.)  An  infant  has  been  killed  by  a  dose  equi^-alcnt  to  not  more  thii 
the  ninetieth  part  of  a  grain  of  opium. 

The  ammoniated  tincture  of  opium  is  compounded  of  opium,  safroBf 
benzoic  acid,  oil  of  anise,  strong  solution  of  ammonia,  and  rectified  spirit 
It  contains  one  grain  of  opium  in  ninety-six  minims,  and  the  medidad 
dose  is  from  half  a  fluid  drachm  to  one  drachm. 

Dover's  Powder.     (Compound  Powder  of  Ipecacuax.) 

This  is  a  preparation  of  opium,  the  effects  of  which  on  infunts  vA 
children  have  been  already  described  (p.  365).  The  proportion  of  opitt» 
is  one-tenth  part,  or  one  grain  in  eveiy  ten  grains  of  the  powder.  A  cbM 
has  been  killed  by  four  grains ;  therefore  by  a  quantity  containing  alxmt 
two-fifths  of  a  grain  of  opium.  A  child  at  fourteen  months  took  by 
mistake  six  grains  of  Dover's  powder — equivalent  to  six- tenths  of  a  giw* 
of  opium — at  six  p.m.  In  a  quarter  of  an  hour  he  felt  drowsy  and  fdl 
asleep ;  at  two  a.m.,  eight  hours  after  taking  the  poison,  he  had  severo 
convulsions ;  his  pupils  were  dilated,  and  his  pulse  was  slow  and  irregulw. 
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mained  insensible,  and  died  at  three  A.M.,  nine  honrs  after  taking  the 
>r.     (Brown  on  '  Poisons  in  the  Punjab,'  1863,  p.  71.)     On  the  other 

an  in&nt  of  nine  months  recovered  from  a  dose  of  five  grains. 
I.  Times  and  Ghiz.'  May  19,  1860.)     Ouj  reported  another  case,  in 

an  infant  of  six  months  recovered,  nnder  active  treatment,  from 
»  of  ten  grains.  ('  Lancet,'  June  8,  1850).  In  a  still  more  remark- 
Qstance  of  recovery,  fifteen  grains  of  Dover's  powder  were  given. 

infant  under  five  months  of  age.  The  mistake  was  discovered 
liately,  and  by  active  treatment  the  child  recovered.  These  cases 
>verj  in  infants  must  be  regarded  as  exceptional. 

Black  Drop. 

is  is  a  preparation  of  opium,  in  which  the  morphia  is  combined 
noetic  acid,  and  very  little  meconic  acid  is  present.  In  the  Black 
iccording  to  Pereira,  verjuice,  the  juice  of  the  wild  crab,  is  employed 
Ivent  instead  of  vinegar.  Black  drop  is  considered  to  have  from 
fee  four  times  the  strength  of  the  tincture  of  opium.  According  to 
ji,  it  is  a  compound  of  half  a  pound  of  opium  to  three  pints  of  the 
sed  juice  of  the  wild  crab.  It  resembles  the  Acetum  Opiiy  and  has 
;han  t^vice  the  strength  of  laudanum. 

Sedative  Solutioit  (Battlbt's). 

is  is  an  aqueous  solution  of  opium  holding  a  little  spirit  and  less 
ic  acid  than  the  common  tincture.  (*  Pereira.')  It  is  considered 
e  three  times  the  strength  of  the  tincture  of  opium ;  but  there  is 
at  a  difference  of  opinion  on  this  point,  that  Neligan  represents  it 
ng  only  of  about  the  same  strength.  ('Medicines,'  &c.,  p.  236.) 
ates  that  it  is  composed  of  three  ounces  of  extract  of  opium,  six 
OS  of  spirit,  and  as  much  distilled  water  as  will  make  up  two  pints, 
ears  to  be  in  some  cases  an  energetic  preparation.  One  drachm  and 
of  it  has  proved  fatal  to  a  lunatic,  and  twenty  TniniTna  of  the  solution 
»troyed  the  life  of  an  old  woman.  A  medical  gentleman,  lying 
x)usly  ill  from  an  attack  of  dysentery,  took,  by  mistake,  about  seven 
08  of  Battley's  solution.  Within  five  minutes,  salt  and  water  with 
■d  were  administered,  and  twenty-four  grains  of  sulphate  of  zinc, 
ing  ensued ;  the  emetic  was  repeated,  and  with  the  same  effect,  the 
vacuated  at  the  second  vomiting  having  the  usual  smell  of  opium, 
k  drachm  of  ipecacuanha  was  subsequently  given  to  complete  the 
ing  of  the  stomach.  Notwithstanding  repeated  vomiting,  symptoms 
x)tism  presented  themselves  speedily,  with  contraction  of  the  pupils, 
eat  drowsiness — rendering  it  necessary  to  remove  the  patient  from 

his  debilitated  state,  and  keep  him  constantly  moving  until  about 
.M.  (seventeen  hours),  when  vomiting  came  on  spontaneously,  and 
I  put  to  bed  and  allowed  to  sleep.  The  original  disease  afterwards 
kL  its  course  (complicated  by  an  attack  of  gastritis),  and  at  length 
ated  favourably ;  but  the  patient  had  no  recollection  of  what  had 
ed  for  twenty-four  hours  after  the  administration  of  the  emetics ; 

appeared  to  his  medical  attendants  that  an  excited  state  of  mind 
led  for  some  days  afterwards.  (*Prov.  Jour.'  Jan.  28,  1846, 
I  The  death  of  Dr.  Baddeley,  from  a  dose  of  this  medicine,  furnishes 
litional  proof  of  the  dangerous  uncertainty  of  its  strength. 

Chlobodtne. 

hdy,  89t.  23,  had  been  accustomed  to  take  the  liquid  for  the  relief  of 
n  doses  of  as  much  .as  sixty  drops.     She  was  found  dead  in  boid^  %:si<i 
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the  cause  of  death  was  referred  by  her  medical  attendant  to  her 
taken  two  doses  without  letting  a  sufficient  interval  elapse  between  them. 
(*  Lancet/  1871,  11.  p.  697.)     According  to  E.  Smith  chlorodjue  is  thus 
constituted : — Chloroform  four  drachms,  hjdrochlorate  of  morphia  twenty 
grains,  ether  two  drachms,  oil  of  peppermint  eight  minims,  pmsaic  add 
six  drachms,   mixture  of    gum  acacia  one  ounce,  treacle  iomr  onnoes. 
(*  Lancet,*  1870,  I.  72.)     There  is  reason  to  believe  that  this  oomponnd  is 
not  uniform  in  composition.     According  to  another  foimnla  the  tinctures 
of  lobelia  and  capsicum,  and  extract  of  liquorice,  are  introdnoed.     One 
sample,  on  standing,  separated  into  two  liquids,  one  light  and  of  a  pale 
straw  colour,  and  the  other  heavy  and  of  a  brown  colour  and  syrupy  con- 
sistency.    On  evaporation  it  left  half  of  its  weight  of  solid  residue  as 
saccharine  matter.     Another  sample  i-emained  in  a  thick  syrupy  state.    A 
fluid-drachm  of  the  first  sample  left  as  a  residue  twenty-seven  grains  of  a 
brown  saccharine  extract.     Fimssic  acid  may  be  detected  in  it  by  tlie 
reaction  of  the  vapour  on  silver  nitrate.      Crystals  of  silver  cyanide 
are  obtained  after  some  time.     Morphia  may  be  detected  in  it  by  shaking 
a  portion  with  a  mixture  of  carbon  disulphide  and  iodic  acid.     The 
disulphide  acquires  a  pink  colour,  owing  to  the  separation  of  iodine  bf 
the  morphia.     Deaths  from  chlorodyne  are  frequent. 

Nepenthe. 

In  a  case  tried  at  the  Chester  Assizes,  the  nature  of  the  compound  sold 
under  the  above  name  was  a  subject  of  inquiry.  It  is  a  pale  sheny- 
coloured  liquid,  of  a  spirituous  odour,  with  the  smell  of  opium,  and  ts 
acid  reaction.  It  contains  3*4  per  cent,  of  solid  matter,  consisting  chieflj 
of  a  purified  extract  of  opium  with  a  small  quantity  of  sugar.  It  also 
contains  a  trace  of  tannic  acid,  which  causes  a  darkening  of  the  liquid 
when  a  ferric  salt  is  added  to  it  for  the  detection  of  meconic  acid.  Tins 
disappears,  and  the  red  colour  of  ferric  meconate  is  brought  out  wben  » 
small  quantity  of  diluted  sulphuric  acid  is  added  to  it.  Morphia  is  readiij 
detected  in  it  by  shaking  ^^th  iodic  acid  and  carbon  disulphide.  The 
disulphide  acquires  a  pink-red  colour.  It  may  be  regarded  as  a  pniified 
alcoholic  solution  of  meconate  of  morphia,  with  a  little  excess  of  add,  vA 
of  about  the  same  strength  as  laudanum.  It  has  a  similar  mode  of  action. 
A  very  small  quantity  has  sufficed  to  destroy  the  life  of  an  infant.  ^ 
infant  fourteen  days  old  died  under  the  following  circumstances.  Some 
dill- water  was  procured  at  a  druggist's,  and  it  was  put  into  a  bottle  whidi 
had  contained  nepenthe.  A  teaspoonful  was  given  to  the  in&nt.  It  80C« 
fell  asleep,  and  died  in  a  short  time  under  all  the  symptoms  of  narcotic 
poisoning.     (*  Pharm.  Jour.'  1872,  p.  779.) 

Morphia  and  its  Salts. 

Morphia  is  the  chief  poisonous  alkaloid  of  opium,  of  which  it  forma  froffl 
five  to  ten,  or  even  twenty  per  cent.  The  two  principal  salts  of  this 
alkaloid  are  the  hydrochlorate  and  the  acetate. 

Symptoms. — The  symptoms  generally  commence  in  from  Jive  to  ftoflrfjf 
minutes  tdter  the  dose  of  poison  (in  solution)  has  been  swallowed ;  vA 
they  closely  resemble  those  observed  in  poisoning  by  opium.  Ab  * 
summary,  it  may  be  stated  that  they  consist  in  dimness  of  sight,  weakncffl 
and  relaxation  of  the  muscular  system,  the  face  and  hands  congested  and 
of  a  livid  or  blueish  colour,  a  strong  tendency  to  sleep,  stupor,  loss  d 
consciousness,  coma,  stertorous  respiration,  and,  more  commonly  than  in 
poisoning  by  opium,  there  are  convulsions.  According  to  Orfila,  in 
nineteen- twentieths  of  all  cases  the  pupils  will  be  found  strongly  con- 
tracted, a  statement  which   is  coiTect :   the  few  exceptional  cases  were 
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iiioae  in  which  the  dose  was  excessive,  and  the  symptoms  were  unnsually 
violent.  The  state  of  the  pupils  gave  rise  to  a  great  difference  of  opinion 
UDODg  the  medical  witnesses  on  the  trial  of  Gastaing.  ('  On  Poisons,' 
2iid  ed.  p.  619.)  The  condition  of  the  pulse  varies  greatly.  It  has 
heen  fonnd  small  and  feeble,  sometimes  full  and  slow.  In  some  cases 
there  is  great  irritability,  as  well  as  itching  of  the  skin,  and  irritabiUty 
of  ihe  bladder  with  difficulty  of  passing  urine.  Vomiting  and  purging 
have  been  met  with  in  those  instances  in  which  the  dose  was  lai^e.  Id 
«iie  case  of  morphia  poisoning,  an  apothecary  was  able  to  walk  for  an  hour 
and  a  half  after  taking  75  grains  of  hydrochlorate  of  morphia  (Hay's 
*Amer.  Jonr.'  Oct.  1862). 

It  has  been  stated  that  morphia  in  large  doses  does  not  operate  as  a 

BHTOotic,  but  as  a  stimulant  to  the  nervous  centres,  causing  violent  con- 

TsUons.     In  some  instances  the  convulsions  are  said  to  have  assumed  a 

ioiamc  character,  resembling  those  caused  by  strychniue.    This  is  stated  to 

ksre  been  noticed  where  the  alkaloid  or  its  salts  had  been  used  hypo- 

fciinitiiilly.    The  author  met  with  no  cases  to  support  the  theory,  but  many 

ai?er8e  to  it.    It  has  been  alleg^  that  the  tetanic  symptoms  of  strychnine 

wtt  not  to  be  distinguished  by  those  caused  by  large  doses  of  morphia.    One 

medical  authority  announced  that  all  the  symptoms  assigned  to  poisoning 

bf  strychnine  in  Cook's  case  (Beg.  v.  Painter)  might  be  explained  by 

•oppoBing  that  he  had  taken  three  grains  of  morphia.     We  must  wait  for 

vdl  ascertained  facts  before  accepting  this  theory.     In  1882,  a  woman  died 

n  Gay's  Hospital  from  the  accidental  administration  of  ten  grains  of 

.^^^dR>chlorate  of  morphia,  in  mistake  for  quinine.     Death  supervened  very 

hj^^ndly  without  the  manifestation  of  any  tetanic  symptoms. 

r       When  morphia  is  given  by  subcutaneous  injection  its  narcotic  efEects 

^^w  manifested  more  speedily  than  when  the  drug  is  taken  internally ;  and 

'i^  is  probable  that  a  smaller  dose  might  prove  isM.  in  the  former  than  in 

^Nbe  latter  case.     Death  from  the  hypodermic  injection  of  morphia  salts  is 

/jwir  a  conmion  occurrence. 

Poisoning  by  morphia  may  take  place  as  the  result  of  external  applica- 

In  1867,  a  woman,  suffering  from  cancer  of  the  breast  in  a  state  of 

ion,  applied  to  a  druggist  for  some  medicine  to  relieve  pain.     He 

at  once  thirty  grains  of  morphia,  covering  with  it  the  surface  of 

ulcer.     The  woman  soon  afterwards  became  insensible.     When  seen 

a  medical  man  she  was  quite  unconscious — ^the  pupils  were  contracted, 

veiy  cold,  the  pulse  full  and  compressible.     The  woman  was  then 

a  hopeless  state,  and  she  died  in  ten  hours  after  the  application  of  the 

fvaorphia  to  the  breast.     The  druggist,  when  examined  at  the  inquest,  said 

flitt  in  his  judgment  the  application  was  right  and  proper,  and  in  spite  of 

Bedical  evidence  that  the  symptoms  and  death  were  referable  to  absorp- 

iioii  of  morphia,  the  jury  returned  a  verdict  of  death  from  natural  causes. 

Fatal  Dose. — Five  cases  are  known  in  which  a  dose  of  one  grain  of 

ihlorate  of  morphia  has  proved  fatal  to  adults :  in  one  it  was  taken 

lolntion ;  in  a  second  in  a  pill ;  in  a  third  in  a  powder ;  and  in  a  fourth 

iis  administered  by  hypodermic  injection  into  the  tissue  under  the  skin 

the  forearm.    In  ihe  first  of  the  cases  ('  Ed.  Month.  Jour.'  Sept.  1845, 

195),  ihe  morphia  was  taken  in  divided  doses,  in  six  hours.      The 

I  and  appearances  were  of  the  usual  character,  and  insensibility 

tmpidlj.    The  patient  died  in  about  seven  hours.     The  second 

and  at  St.  Haiy's  Hospital,  May,  1861 :  a  man,  set.  45,  died  in 

iMn  irom  a  &me  of  one  grain  of  hydrochlorate  of  morphia, 

9kjOi  by  one  of  the  physicians.     The  symptoms  came  on  in 

and  were  of  a  well-marked  character.     No  morphia  was 

or  other  oi^gans,  and  its  operation  as  a  ^isio\i'««& 
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ascribed,  without  any  apparent  ground,  to  disease  of  the  kidneys.  In  thp 
third  case,  a  healthy  man,  rot.  52,  died  in  about  ten  hours  from  the  effects 
of  one  grain.  Three  hours  after  taking  the  powder,  he  lost  his  senses  of 
smelling  and  hearing,  and  passed  rapidly  into  a  comatose  condition,  from 
which  he  did  not  recover  (case  of  Corderyy  Bumham,  March,  1868).  The 
practitioner  who  prescribed  the  morphia  alleged  that  he  had  given  only 
half  a  grain,  but  the  facts  of  the  case  were  adverse  to  this  statements 
No  morphia  was  detected  in  the  stomach.  The  fourth  case  occurred  at 
the  Middlesex  Hospital,  in  1863.  One-third  of  a  grain  of  morphia  was 
injected  at  night  under  the  skin :  in  two  hours  the  injection  of  a  flimilar 
quantity  was  repeated.  On  the  next  morning  another  third  of  a  g^rain 
was  injected.  The  man  slept  quietly  for  two  hours.  He  then  took  some 
dinner,  and  talked  in  his  usual  way ;  but  in  another  hour  he  became 
almost  suddenly  insensible,  and  in  two  hours  he  died,  the  narcotic  symptoms 
being  most  powerfully  developed.  The  editor  met  with  a  case  in  which 
two  doses,  each  of  half  a  grain  of  hydrochlorate  of  morphia,  are  supposed 
to  have  killed  a  hale  man  in  middle  life.  Morphia  was  detected  in  minute 
quantity  in  the  body  after  death.  Anstey  met  with  a  case  in  which  three 
grains  of  morphia  given  as  an  injection  per  rectum  caused  death  in  sixteen 
hours. 

The  hydrochlorate  is  thus  proved  to  be  a  powerful  poison  in  a  small 
dose  ;  it  may  operate  either  quickly  or  slowly,  and  destroy  life  rapidly.  An 
infant  has  died  from  a  dose  of  one-twelfth  part  of  a  grain.  ('Chem.  News,' 
Aug.  22,  1863,  p.  98.)  Christison  considers  that  one  grain  of  the  hydro- 
chlorate is  fully  equal  in  power  to  six  grains  of  the  best  Turkey  opium. 
There  is  no  reason  to  suppose  that  the  acetate  is  less  potent:  but  there 
are  some  remarkable  instances  of  recovery  where  such  a  result  couH 
scarcely  have  been  anticipated.  In  the  'Lancet,*  for  1863,  I.  p.  8,  is 
reported  the  case  of  a  child  about  two  years  of  age,  who  recovered  from  a 
dose  of  one  grain  of  the  acetate.     The  medicinal  dose  for  an  adult  of  either^ 

of  these  salts  of  morphia  is  from  one-eighth  of  a  grain  to  one-half  grain 

A  case  in  which  07ie  grain  of  the  acetate,  dispensed  by  mistake  in  a  pilL  .^ 
destroyed  the  life  of  a  lady,  is  reported.  (*  Pharm.  Jour.'  July,  1872,  p.  16."^ 
Narcotic  symptoms  came  on  in  about  half-an-hour,  and  she  died  in  nin^^ 
hours. 

Appearances. — The  only  post-moi'tem  appearance  which  can  be  referrca^ 
to  the  action  of  morphia  is  fulness  of  the  cerebral  vessels,  with,  occasionall  ^f, 
serous  efEusion  and  bloody  points  on  a  section  of  the  brain  substantive. 
This  poison  has  no  local  irritant  action,  and  it  therefore  leaves  no  marS^ 
of  its  operation  in  the  stomach  and  bowels.     An  account  of  the  appee^o^* 
ances  produced  by  an  overdose  of  sulphat'C  of  morphia  has  been  publisb.^ 
by  Orlila  in  a  repoi^t  of  the  case  of  Dr.  EUenherger  (*  Ann  d'Hyg.'  185% 
2,  359).    The  case  presents  some  curious  features.    The  deceased  imagira.ed 
that  he  had  discovered  a  certain  antidote  for  morphia  and  its  salts,  &xk/ 
proposed,  while  Orfila  was  at  Prague  in  Oct.  1851,  to  swallow  the  poison 
and  the  antidote  in  his  presence.     Orfila  consented  to  witness  the  experi- 
ment.    A  powder  was  produced,  which  was  found  to  have  a  bitter  taste, 
and  to  possess  some  of  the  chemical  properties  of  morphia,   evident/j 
mixed,  however,  with  some  other  substance.     The  doctor  swallowed  sbout 
twenty-three  gi-ains  of  this  powder,  and  immediately  afterwards  his  so- 
called  antidote,  which  was  a  fine  white  powder  having  a  sweetish  taste.       j 
He  did  not  suffer  from  any  symptoms  of  poisoning.     Orfila,  with  a  keen 
eye   to   the  practical   use   of  antidotes,   inquired   whether  he  had  ever 
allowed  a  certain  interval  to  pass  before  taking  the  remedy.     EUenherger 
said  that  the  results  were  the  same.     Six  months  after  this  experiment, 
EUenherger  died  from  a  dose  of  about  ten  githins  of  sulphate  of  morphia. 
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taken   his  antidote,  but  not  until  a  considerable  interval  bad 

A  minute  inspection  of  tbe  body  was  made,  and  the  principal 

ice  was  a  well-marked  congestion  of  tbe  brain  and  its  membranes. 

ere  traces  of  sulphate  of  morphia  in  the  stomach.     The  so-called 

inras  examined,  and  found  to  consist  of  a  mixture  of  magnesia  and 
e  of  magnesia. 

lical  AnoLyns.  Opium. — There  are  no  means  of  detecting  opium 
Lther  in  its  solid  or  liquid  state,  except  by  its  smell  and  other 

properties,  or  by  giving  a  portion  of  the  suspected  substance  to 

and  observing  whether  any  narcotic  e£Eect8  are  produced.  The 
said  to  be  peculiar,  but  a  similar  smell  is  possessed  by  lactucarium 
,  which  contains  neither  meconic  acid  nor  morphia.  The  odour 
•d  concomitant  test  of  the  presence  of  the  drug,  whether  it  be  in  a 
^  or  dissolved  in  alcohol  or  water,  but  it  is  not  perceptible  when 
tion  is  very  much  diluted,  and  it  loses  its  characteristic  smell  by 
?.  The  odour  passes  o£E  when  an  opiate  liquid  is  heated ;  it  also 
slowly  at  common  temperatures.  Again,  it  may  be  concealed  by 
Lours,  or  the  drug  may  undergo  some  change  in  tne  stomach  during 
zYi  m&j  rapidly  destroy  the  odour.  (Case  by  Mr.  Barwis,  p.  366.) 
Jysis  in  cases  of  poisoning  by  opium  is  therefore  limited  to  the 
n  of  morphia  and  the  acid  (meconic)  with  which  it  is  combined. 
ohia. — Morphia  may  be  identified  by  the  following  properties: — 
ystallizes  in  fine  white  prisms.  These  crystals  may  be  obtained  by 
weak  ammonia  to  a  solution  of  morphia  in  hydrochloric  acid.  (See 
\  2.  When  heated  on  platinum,  the  Fig.48. 
melt,  become  dark-coloured,  and  bum 
.'sin  with  a  yellow  smoky  flame,  leaving 
laceous  residue.  If  this  experiment  is 
ed  in  a  small  reduction-tube,  it  will 
ad,  by  employing  test-paper,  that 
a  is  one  of  the  products  of  decom- 
3.  It  is  scarcely  )  soluble  in  cold 
LS  it  requires  1000  parts  to  dissolve  it ; 
able  in  100  parts  of  boiling  water,  and 
solution  has  a  &dnt  alkaline  reaction, 
isolubility  in  water,  it  is  readily  known 
\  salts.     It  is  not  very  soluble  in  ether,     

ffering  from  narcotine;  but  it  is  dis-  cry8UUofMorph!»obuincdbj«ddtog 
}y  forty  parts  of  cold  water,  and  rather  ammonu  to  a  solution  of  the  bydro- 
.i  this  quantity  of  boiHng  alcohol.  It  ^"""^  "»«^^  '^  *»*"*'**^ 
Ived  by  a  solution  of  potash  or  soda,  from  which  it  cannot  be  com- 
removed  by  ether.  It  is  soluble  in  acetic  ether,  and  this  has  been 
3d  as  a  substitute  for  ether  in  procuring  morphia  from  organic 
4.  It  is  easily  dissolved  by  a  very  small  quantity  of  all  diluted 
nineral  and  vegetable.  6.  Morphia  and  its  solutions  have  a  bitter 
6.  The  salts  of  morphia  are  not  precipitated  in  a  crystalline  form 
lions  of  potassium  sulphocyanide,  potassium  ferrocyanide,  or  potas- 
iromate.  In  this  respect  they  are  strikingly  distinguished  from 
s  of  strychnine,  which  give  well-marked  crystalline  precipitates 
ese  three  reagents. 

»rder  to  apply  the  chemical  tests  for  morphia,  the  alkaloid  may  be 
jd  in  a  few  drops  of  dilute  acid,  either  acetic  or  hydrochloric, 
lydrochlorate  or  the  acetate  of  morphia  is  presented  for  analysis, 
1;  may  be  at  once  dissolved  in  a  small  quantity  of  boiling  water, 
ts  for  this  alkaloid  are  the  following : — 1.  Nitric  acid.  This,  when 
to  a  moderately  strong  solution  of  a  salt  oi  TnoTp\[n&)  Y^q&mc.^ 
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slowly  a  deep  orange-red  colour.  If  added  to  the  crystals  ol 
or  its  salts,  red  fumes  are  evolved: — the  morphia  is  entirely 
and  the  solution  acquires  instantly  the  deep  i^  colour  above 
— ^becoming,  however,  lighter  by  standing.  In  order  that  i 
should  follow,  the  solution  of  morphia  must  not  be  too  muc 
and  the  acid  must  be  strong  and  added  in  rather  large  quan 
colour  is  rendered  much  lighter  by  boiling;  therefore  the  t 
never  be  added  to  a  hot  solution.  2.  Iodic  acid  with  carbon  ditw 
solution  of  iodic  acid  should  be  mixed  with  its  own  volume 
disulphide.  There  should  be  no  change  of  colour.  On  addin 
quantity  of  these  mixed  liquids  to  morphia  or  its  salts,  either  i 
solution,  the  iodine  is  separated  from  the  iodic  acid  and  dissol' 
disulphide,  which  sinks  to  the  bottom,  acquiring  a  pink  or  r 
varying  in  its  intensity  according  to  the  quantity  of  morphi 
The  presence  of  morphia  may  be  thus  easily  detected  in  one  d 
tincture  of  opium,  in  chlorodyne  or  other  opiate  liquids,  ii 
the  presence  of  organic  matter.  If  carbon  disulphide  is  not  ui 
may  be  detected  by  the  blue  colour  produced  on  the  addition  of 
of  starch.  3.  Sidphomolyhdic  acid.  Dissolve,  with  a  g«ntle  he 
six  grains  of  powdered  molybdic  acid  in  two  drachms  of  strong 
acid.  The  liquid  should  be  freshly  prepared,  and  kept  from  conta 
and  organic  matter.  When  one  or  two  drops  are  rubbed  with  di 
or  any  of  its  salts  an  intense  i*eddish-purple  or  crimson  colour  is 
This  changes  to  a  dingy  green  and  ultimately  to  a  splendid  sapf 
A  minute  trace  of  morphia  is  thus  revealed.  This  test  produces 
in  Hryehnine,  bat  the  mixture  slowly  acquires  a  pale  blue 
presence  of  morphia  in  strychnine  is  thus  easily  detected.  Wli 
on  hrucine  this  ncquii'ea  a  ix>se-red  colour,  becoming  greenish-l 
ultimately  dark  blue.  When  mixed  with  verairia,  the  liquic 
greenish-brown,  and  gradually  passes  to  a  darker  shade.  Tl 
becomes  purple,  and  ultimately  the  whole  mixture  acquii-es  a 
colour.  On  chloral  hydrate,  sulphomolybdic  acid  produces  t 
4.  Sulphuric  acid  and  potassium  bichromate.  When  strong  sulp 
is  poured  on  pure  morphia  in  a  solid  state,  there  is  either  no  off 
alkaloid  acquires  a  light  pinkish  colour.  On  adding  to  this 
solntion  of  potassium  bichromate,  or  a  small  fragment  of  a 
immediately  becomes  green  (from  the  production  of  chromic  o 
retains  this  colour  for  some  time.  Other  alkaloids  (strj-chnin 
thus  affected.  Narcotino  is  turned  of  a  bright  yellow  by  sulpl 
therefore,  although  it  becomes  green  when  mixed  with  poti 
chromate,  it  could  not  be  mistaken  for  morj^hia:  besides,  the  gre 
passes  to  a  dingy  brown  colour.  6.  Iron  test.  A  minute  qua 
solution  of  ferric  chloride  added  to  a  solution  of  morphia  prodi 
colouration.     If  the  iron  salt  be  in  excess  the  colour  is  green. 

It  mav  bo  desirable  to  determine  whether  morphia  or  any 
alkaloid  is  present  in  a  suspected  solution.  For  this  purpos( 
employ  a  solution  of  corrosive  sublimate  and  potassium  iod 
hydrargyrate  of  potash).  If  even  a  small  quantity  of  morph 
alkaloid,  is  present,  a  whitish  precipitate  is  thro\ni  down  on  a 
test:  this  precipitate  is  an  insoluble  hydriodate  of  the  alki 
mercuric  iodide.  This  test  is  more  sensitive  with  some  alka 
others.  A  negative  result  proves  the  absence  of  morphia,  pre 
solution  does  not  contain  a  large  excess  of  alcohol  or  acetic  acid, 
of  which  liquids  the  alkaloidal  precipitate  is  soluble.  It  is  not  a 
ammonia,  but  it  gives  "yeWow  meTcuYvc  oxide  with  potash  or  so 
solntion^  aometimeB  known  aa  "W^yer^a  «io\\jL\Aoii^TDax  \fe  t»n.^lo| 
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auJjns  of  most  of  the  poisonous  alkaloids,  some  of  which  may  by  means 
of  it  be  readily  distinguished  from  others.  It  is  made  by  dissolving  six 
giains  of  corrosive  sublimate  and  twenty-two  grains  of  iodide  of  potassium 
IB  one  ounce  of  water.  As  it  gives  a  precipitate  with  albumen,  this,  when 
present,  should  be  first  removed  by  boiling  tiie  liquid  to  be  tested.  AnoiJier 
dftHcate  precipitant  of  solutions  of  the  alkaloids  is  iodine  in  potassium 
iodide.  It  is  made  by  dissolving  twenty-four  grains  of  potassium  iodide 
ind  eight  grains  of  iodine  in  one  ounce  of  water.  It  gives  a  deep  brown 
precipitate  with  an  alkaloidal  salt. 

Meeonie  Acid, — This  is  a  solid,  colourless,  crystalline  acid.  It  is  com- 
bined with  morphia  in  opium,  of  which  it  forms  on  an  average  8  to  10  per 
emt. ;  and  it  serves  to  render  this  alkaloid  soluble  in  water  and  i  other 
aeiiBtrua.  Tet^.-^There  is  only  one  test  upon  which  any  reliance  can  be 
pkoed,  namely, /emc  chloride  or  ferric  sulphate.  This  test  produces,  even 
m  a  diluted  solution  of  meconic  acid,  a  deep  blood-red  colour ;  and  it  is 
owing  to  the  presence  of  this  acid  that  a  salt  of  iron  strikes  a  red  colour 
m  tincture  and  infusion  of  opium  as  well  as  in  all  liquids  containing  traces 
of  meconate  of  morphia,  the  effects  of  the  iron-test  with  morphia  being 
coonteracted  by  the  presence  of  meconic  acid.  The  red  colour  of  ferric 
neoonate  is  not  easily  destroyed  by  diluted  mineral  acids  or  by  a  solution 
of  corrosive  sublimate,  but  it  is  by  sulphurous  acid  and  stannous  chloride. 
In  liquids  containing  tannic  acid,  e,g,  tea  or  beer,  the  action  of  this  test  is 
oiacured  by  the  production  of  ferric  tannate.  The  dark  colour  is  removed 
Ij  a  few  drops  of  diluted  sulphuric  acid. 

Detection  of  Opium  in  Organic  Mixtures. — Opium  itself  may  be  regarded 
H  in  organic  solid,  containing  the  poisonous  salt  which  we  wish  to  extract. 
Kis  not  always  that,  in  fatal  cases  of  poisoning  with  opium  or  its  tincture, 
vm  when  these  are  taken  in  large  quantity  and  death  is  speedy,  we  can 
neoeed  in  detecting  meconate  of  morphia  in  the  stomach.  It  is  probably 
lOBoved  by  vomiting  or  absorption.  If  the  matter  is  solid,  it  should  be 
oit  into  small  slices ;  if  liquid,  evaporated  to  an  extract ;  and,  in  either 
CMe,  digested  with  a  large  quantity  of  rectified  spirit,  slightly  acidulated 
with  acetic  acid.  The  residue  should  be  well  pressed  in  linen  ;  the  alcoholic 
Eqnid  should  then  be  evaporated  at  a  low  temperature  until  it  is  dry.  The 
Modue  should  be  digested  in  absolute  alcohol,  filtered,  and  the  filtrate 
onporated  to  dryness  as  before.  The  residue  is  to  be  taken  up  with  water, 
ffltoed,  and  treated  with  lead  acetate  until  there  is  no  further  precipitation. 
This  liquid  should  be  warmed  and  filtered :  lead  meconate  is  left  on  the 
liter,  while  any  morphia  passes  through.  The  surplus  lead  acetate  con- 
Wned  in  the  filtered  liquid  (containing  the  morphia)  should  now  be 
precipitated  by  a  current  of  sulphuretted  hydrogen — the  lead  sulphide 
separated  by  filtration,  and  the  liquid  evaporated  at  a  very  gentle  heat,  so 
flat  any  sulphuretted  hydrogen  may  be  entirely  expelled.  On  treating 
flis  extract  with  alcohol,  the  acetate  of  morphia,  if  present  in  sufficient 
^uitity,  will  be  dissolved.  The  alcoholic  liquid  is  again  evaporated  and 
liken  up  by  water.  On  evaporating  a  drop  or  two  of  the  watery  liquid 
inHk  a  drop  of  freshly  prepared  solution  of  starch,  and  touching  the  residue 
iritt  a  drop  of  a  solution  of  iodic  acid,  moi*phia  will  reveal  itself  by  the 
Tiodaction  of  a  blue  colour.  Other  tests  may  also  be  applied  to  the 
loiiition. 

The  lead  meeancOe  left  on  the  filter  is  readily  decomposed  by  warming 
k  with  a  small  quantity  of  diluted  sulphurio  acid ;  and  in  the  filtered 
Squid,  neutraliEed  if  necessary  by  an  alkali,  the  meconic  acid  is  detected 
H  the  ferric  test.  A  current  of  sulphuretted  hydrogen  may  be  used  in 
mce  of  sulphuric  acid.  The  lead  sulphide  takes  down  with  it  much  of 
be  organic  matter  of  the  precipitate*    Wormley  baa  iouixd.  \ibAi\i  \ia  «o\i\^ 
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thus  procnre  evidence  of  *tlie  presence  of  meconic  acid  and  morphkfrooia 
complex  organic  mixtnre,  containing  only  one  grain  of  opinm.  (*  Micro- 
chemistry  of  Poisons,'  p.  497.)  This  analysis  requires  care  as  well  ai  nme 
practice  in  the  operator,  in  order  that  the  morphia  should  be  oteiaed 
in  a  sufficiently  pure  state  for  the  application  of  the  tests. 

Before  resorting  to  this  process  it  is  advisable  to  employ  trial  Udt  on 
the  original  liquid,  in  order  to  determine  whether  any  meconic  add  or 
morphia  is  present  or  not.  The  smell  of  opium  may  be  entirely  absent 
Meconic  acid  may  be  readily  detected  by  the  action  of  a  ferric  salt  on  Ae 
organic  liquid  diluted,  and  morphia  may  be  found  by  adding  to  a  portioa 
of  the  liquid  a  mixture  of  iodic  acid  and  carbon  disulphide.  The  disolpludB 
acquires  a  pink  colour  by  dissolving  the  iodine  set  free  by  morphia  or  ite 
salts.  These  tests  may  be  equally  applied  to  a  solution  of  opium  oUainel 
by  dialysis. 

Lactucabiuh  (Lactuca). 

Bymptoms  and  Effects, — The  two  species  of  lettuce,  the  common  gaida 
lettace  {Lactuca  sativa)  and  L.  virosa^  contain  a  substance  which  is  poaesBed 
of  feebly  narcotic  properties.  Orfila  found  that  the  extract  pr^Mied  ji 
by  evaporation  at  a  low  temperature,  acts  upon  the  brain  and  nernms  ] 
system  of  animals;  although  very  large  doses  were  required  for  the  j 
production  of  narcotic  effects.  There  is  no  record  of  these  plants  hsfiiig  | 
exerted  a  poisonous  action  in  the  human  subject  The  inspissated  pdoi  | 
of  the  lettuce  is  known  under  the  name  of  lactttearium  or  lettuee-cpwKL  | 
The  juice,  when  it  first  escapes,  is  of  a  milk-white  hue,  but,  in  drjuig,  il  "2 
forms  an  extract  in  small  irregular  dry  masses  of  a  brown  colour,  a  faitlar  i 
taste,  and  with  an  odour  similar  to  that  of  opium.  It  has  a  weak  narootie 
action  when  given  in  doses  of  from  five  to  twenty  grains.  It  varies  nnflk 
in  strength.  Wibmer  found  that  two  grains  caused  headache  and  somn^ 
Icncy.  it  is  bitter  to  the  taste.  There  are  no  tests  for  lactucama. 
further  than  the  colour,  the  opiate  odour,  the  want  of  solubility,  and  fti 
absence  of  the  other  chemical  characters  of  opium. 
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PEUSSIC  ACID— SYMPTOMS  AND  APPEARANCES — FATAL  DOSE — TESTS   FOB  THEiCD 
— PROCESS   FOR  ORGANIC   MIXTURES.      POTASSIUM  CYANIDE.      SILVER  CIAUK 

essential  oil  of  bitter  almonds. 

Hydrocyanic  or  Prussic  Acid. 

Symptoms, — This  acid  has  a  hot  bitter  taste,  and  an  odour  resemhliog  ibH^ 
of  bitter  almonds  diluted.  The  time  at  which  the  symptoms  of  poiaoiUBg 
commence  in  the  human  subject,  is  liable  to  great  variation  from  dpcnn- 
stances  not  well  understood.  It  is  stated  that  a  diluted  acid  is  more  np4f 
absorbed  than  a  stronger  acid.  When  a  large  dose  has  been  taken,  as  fna 
half  an  ounce  to  an  ounce  of  the  diluted  acid,  the  symptoms  usuallj  co» 
mence  in  the  act  of  swallowing,  or  within  a  few  seconds.  It  is  nae  tW 
their  appearance  is  delayed  beyond  one  or  two  minutes.  When  the  patie^ 
has  been  seen  at  this  stage,  he  has  been  perfectly  insensible,  the  eyes  fiiri 
and  glistening,  the  pupils  dilated  and  unaffected  by  light,  the  limbs  flicdi 
the  skin  cold  and  covered  with  a  clammy  perspiration ;  there  is  conviiliii« 
breathing  at  long  intervalR,  and  V!i^^  i^^XAi^tLt  %iig)^aT8  dead  in  the  inttf' 
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nediate  period ;  the  pulse  is  imperceptible,  and  inyoluntary  eyacnations 
we  oocasionallj  passed.  The  respiration  is  slow,  deep,  gasping,  and  some- 
mies  heaving  or  sobbing.  The  following  case  presents  a  fair  example  of 
be  immediate  effects  of  this  poison  in  a  large  and  fatal  dose : — A  medical 
lan  swallowed  seven  drachms  of  the  common  prossic  acid.  He  survived 
boat  fonr  or  five  minntes,  bnt  was  quite  insensible  when  discovered,  t,e. 
boat  two  minutes  after  he  had  taken  the  poison.  He  was  found  lying  on 
le  floor  senseless ;  there  were  no  convulsions  of  the  limbs  or  trunk,  but  a 
tint  flickering  motion  was  observed  about  the  muscles  of  the  lips.  The 
raathing  appeared  to  cease  entirely  for  some  seconds :  it  was  then  per- 
nued  in  convulsive  fits,  and  the  act  of  expiration  was  remarkably  deep, 
nd  lasted  for  an  unusual  time.  When  the  dose  is  large,  the  breath 
nnmonly  exhales  a  strong  odour  of  the  acid,  and  this  is  also  perceptible 
I  the  room.  Convulsions  of  the  limbs  and  trunk,  with  spasmodic  closure 
I  the  jaws,  are  usually  met  with  among  the  symptoms ;  the  finger-nails 
ave  been  found  of  a  livid  colour,  and  the  hands  firmly  clench^  The 
veathing  is  generally  convulsive,  but  when  the  coma  or  insensibility  is 
lofoond,  it  is  sometimes  stertorons.  This  was  noticed  in  a  case  which 
ccorrod  to  Christison.  (*  Edin.  Month.  Jour.'  Feb.  1850,  p.  97.)  It  was 
Ik>  observed  in  the  case  of  Marcooley  (Beg.  v.  Boroughs,  C.  C.  C.  Feb.  1857) . 
bthe  inquiry  which  took  place  at  Rugeley,  in  1856,  respecting  the  death 
i  Walier  Palmer^  it  was  contended  that  the  isct  of  the  deceased  having 
bl  stertorous  breathing  was  a  proof  that  he  had  died  from  apoplexy, 
bl  sot,  as  it  was  alleged,  from  prussic  acid ;  but  the  facts  here  recorded 
jknr  that  such  an  inference  is  erroneous.  More  accurately,  the  breathing 
h  prassic  acid  poisoning  is  of  a  special  and  peculiar  character.  The  inter- 
pM  between  the  respirations  are  prolonged,  followed  by  tedious  and  spas* 
mSc  respirations,  the  inspiratio^  being  short,  and  de  expirations  ^ 
|ntiacted. 

A  medical  student  took  a  drachm  and  a  half  of  Scheele's  prussic  acid. 
Awas  heard  to  call  out  once  or  twice,  and  a  gentleman  sleeping  in  the 
>ixt  room  ran  to  his  assistance.  He  was  heard  to  fall  from  the  so&  to  the 
fcor,  and  when  picked  up  was  found  to  be  already  insensible.  ELilton  Fagge 
^w  him,  a  little  later — fifteen  to  thirty  minutes  after  the  poison  was  taken. 
Be  was  then  lying  on  a  sofa,  quite  insensible.  The  limbs  were  paralysed, 
4  lay  in  any  position  in  which  they  were  placed ;  and  they  were  free  from 
D  rigidity.  The  jaws  were  clenched.  The  pupils  were  normal.  There  were 
0  oonvnlsions,  nor  had  there  been  any.  The  face  was  not  livid.  The  pulse 
M  very  rapid,  the  respirations  very  infrequent.  Gold  water  dashed  on  the 
iQe  produced  at  each  application  deep  respiratory  efforts.  An  attempt  to 
hninister  an  emetic  fail^  in  consequence  of  inability  to  swallow.  Strong 
>iinonia  applied  to  the  nostrils  i&iled  to  produce  the  slightest  stimulation. 
Her  a  time  the  breathing  became  slower — seven  in  a  minute ;  and  it  was 
•tiiietly  stertorous.  The  pulse  became  slower,  and  markedly  feebler ;  and 
>w  oold  affusion  ^led  to  produce  any  effect.  The  respirations  fell  to 
^r  in  a  minute,  the  face  became  blue,  and  the  pulse  imperceptible  at  the 
titi.  Breathing  ceased  in  from  an  hour  to  an  hour  and  a  half  after  the 
ihon  was  swallowed.  There  was  a  marked  odour  of  prussic  acid  in  the 
iQni ;  bat  it  was  not  noticed  at  first  whether  the  breath  smelt  of  the  acid. 
Ctay's  Hosp.  Rep.' 1860,  p.  259.) 

Tius  is,  the  editor  believes,  the  longest  fatal  case  of  prussic  acid  poison- 
^  ofi  record. 

When  a  small  dose  (i.e.  about  thirty  minims  of  a  weak  acid)  has  been 
Imn,  the  individual  has  first  experience!  weight  and  pain  in  the  head,  with 
HBfoBion  of  intellect,  giddiness,  nausea,  a  quick  pulse,  and  loss  of  moscolar 
kwer;  these  symptoms  are,  ho  weyer^  sometimes  slow  iTiap]^QttEmg.  NouaV 
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ing  has  been  iKoasionally  obeon-cd,  but  it  is  more  common  to  find  taemg 
or  frothing  at  the  month,  with  snffusion  or  a  blo&tcd  appearance  of  llw 
face,  and  prominence  of  the  eyes.  If  doath  reanlta,  this  is  prewdril^ 
tetanic  apanma.  opisthutonoa,  and  inTolnntaiy  ei'acuations.  Vomiuig  it 
iometimcs  the  ]irecnrsoi- of  recovery.  (Sec  cases  in  'Med.  Gsl'toI.  36, 
p.  103 ;  vol.  35,  pp.  8.59,  893.)  A  case  which  occurred  to  Bishop  (-ProT. 
Med.  and  Sui^.  Jonr.'  Aup.  13,  1845,  p.  517)  was  Tcmarkable  in  urnil 
particnlara :  the  man  swallowed,  it  was  supposed,  forty  minims  rf  h 
acid  (of  three  and  a  quarter  per  cent.),  or  one  and  a  quarter  grsini  ot 
real  prussic  acid,  and  was  able  to  give  aa  account  of  his  symptoms.  Hi 
was  conscious  for  some  time  after  be  had  taken  it,  and  he  recolleclid 
experiencing  the  sensation  of  his  jaws  becoming  gradually  stiff  and  ti^ 
One  of  the  most  marked  effects  of  prussic  acid  is  to  produce  insensibfli^ 
and  loss  of  muscular  ]K>wcr,  much  more  speedily  thaa  any  other  poiaoiL 
In  some  instances,  there  may  be  loss  of  consciousness  in  a  fete  tteemiit 
in  others,  ccrtiiin  acts  indicative  of  volition  and  locomotion  may  tt 
performed,  although  requiring  for  their  performance  several  minntei. 

Appearanect. — The  body  when  seen  soon  after  death  often  exhales  the 
odonr  of  praasic  ncid  ;  but  if  it  has  remained  exposed  before  it  is  seen,  ud 
if  it  has  been  exposed  to  the  open  air  or  in  a  abower  of  rain,  theodonriii^ 
not  be  perceptible ;  again  the  odour  may  bo  concealed  by  tobacc^^miM 
peppermint,  or  other  powerful  odonrs.  In  a  cane  iu  which  a  person  ■pcaaoai 
himself  with  two  ounces  of  the  acid,  and  his  body  was  examined  twen^ 
eight  hours  after  death,  the  vapoor  of  prnsBic  acid,  which  escaped  on  op» 
ing  the  stomach  was  nn  powerful  that  the  inspectors  were  seized  wiA 
disrinesB.  In  coses  of  suicide  or  accident,  the  vessel  out  of  which  tit 
poison  has  bei.<n  taken  'mil  conimonly  be  found  near ;  but  there  is  nothiif 
to  preclude  the  [KMStbility  of  a  person  throwing  it  from  him.  or  eM 
concualing  it  if  the  symptoms  shonid  be  delayed.  (See  p.  379,  'Chi» 
tison.')  Uwing  to  the  gi'eat  volatility  of  tlie  poison,  the  vessel,  if  \A. 
uncorked,  may  not  iftniu  the  o<lnnr  when  fonnd.  Pntrefaction  istiidli. 
be  accelerated  in  these  cases ;  bat  there  seems  to  be  no  ground  far  Oil 
opinion  (p.  09  ;  also  case  in  '  Prov.  lied.  Jour.'  July  30,  1845). 

£^teniallit,  the  skin  is  commonly  livid,  or  is  tinged  of  a  nolet  coltan 
the  nails  are  bine,  the  fin<ret-H  clenched,  and  the  toos  contracted  ;  the  jnt , 
firmly  closed ;  foam  or  fi'oth  about  the  mouth,  the  face  often  palH 
but  sornetinies  bloated  and  swollen,  and  the  eyes  have  been,  observed  to  h  ; 
wide  open,  tiicd,  plnMv,  veiy  prominent  and  glistening,  and  the  pnah  ' 
dilated;  but  a  siniilar  condition  of  the  eyes  has  been  observed  in  ootfi 
kinds  of  violent  death.  IntemaUy,  the  venous  uystem  is  gorged  wtt; 
dark-col oui-ed  liquid  bhiod;  the  stomach  and  intestines  may  be  in  tUtJ 
natural  state  ;  but  in  several  instances  they  have  been  found  moreorlMi 
congested.  The  mucous  membrane  of  the  stomach  h  often  reddirfj 
throughout,  and  may  pixisent  the  appeai-ance  met  with  in  esses  of  anenirij 
poisoning.  In  a  lai^^  number  of  experiments  upon  dogs,  Nnnneley  bm  | 
generally  a  congested  condition  of  the  mucons  membrane  of  the  itomuki 
if  empty  at  the  tim«  the  poiaon  was  taken,  the  organ  was  fonnd  noA 
contracted,  and  of  a  bruME-ied  ooloar.  This  appearance  of  eongarf* 
was  obaerved  aa  tht  mneOM  namhrmPB  ot  the  vagina,  the  rectum,  rf 
wlien  4|^^^^^^^^|^HHhBfle  parts.  ('Prov.  TnaT 
ti.8.  vol.  ^Piliij^^^^^^^^^Kmna  noticed  in  the  ewe  of  At 
Parisian  MUMM^^^^^^^^^HH^  £07.)  In  the  folIowuigeM 
this  ndnfl^^^P^^^^^^^^VlMs-weU  marked.  A  haatthy  am 
mtWiW^^^^r  ^^^^^^HpBlil-  HcwaHBoonaftanraidsfcd' 

^^^a^^^P  ^^^^^^^Hkd  in  five  hours;  rigidly  liad  tt* 
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;lo6ed,  not  presenting  any  remarkable  brilliancy  or  prominence,  and 
was  great  dilatation  of  the  pnpils.  The  month  was  closed,  and  no  froth 
I  from  it.  The  abdomen  was  the  only  cavity  examined.  Themnscles 
red,  and  gave  out  on  section  a  good  deal  of  fluid  blood,  which  had  a 
j^  odonr  of  prossic  acid ;  the  odonr  of  the  poison  was  also  perceptible  in 
domen.  Abont  eight  ounces  of  a  thick  farinaceous  mass  were  found  in 
3inach :  the  odour  of  prussic  acid  was  very  perceptible  in  this  organ,  but 
t  mixed  with  that  of  rancid  food.  The  mucous  membrane  had  every- 
i,  except  at  the  greater  end  and  posterior  wall,  a  vivid  inflammatory 
n  of  a  well-marked  character,  and  it  was  covered  with  a  layer  of 

mucus  to  a  considerable  extent.  This  membrane,  even  after  it  had 
irasbed  three  times  in  water,  gave  out  a  strong  odour  of  prussio  acid. 
ase  in  which  death  had  been  caused  by  a  large  dose  of  the  acid,  there 
generally  congested  state  of  the  mucous  membrane  of  the  stomach. 
lical  student  destroyed  himself  by  swallowing  about  one  drachm  of 
le's  acid.  He  was  found  in  a  state  of  collapse  and  breathing  heavily, 
mt  half  a  minute  from  the  time  at  which  he  was  last  seen.  He  died 
enty  minutes.  The  coats  of  the  stomach  were  greatly  congested 
ds  the  cardiac  end.  The  minute  vessels  throughout  were  filled  with 
slood,  and  there  were  some  spots  of  effused  blood  beneath  the  mucous 

The  intestines  were  highly  congested,  the  small  vessels  being  visible 
sr  the  coats.  There  was  no  congestion  of  the  membranes  of  the  brain. 
:  has  recorded  the  appearances  in  two  cases  which  fell  under  his  notice. 
i'b  *  Yierteljahrsschr.' 1868,  2, 179.) 

taniity  required  to  destroy  Ufe. — The  smallest  dose  of  this  acid  which 
sorted  to  have  caused  death,  was  in  a  case  which  occurred  to  Hicks. 
1.  Gkiz.'  vol.  35,  p.  896.)  A  healthy  adult  woman  died  in  twenty 
;e8  from  a  dose  equivalent  to  nine'tenths  of  a  grain  of  anhydrous 
c  acid.   This  was  equivalent  to  fifty 'four  minims  of  the  pharmacopodial 

In  one  case  ('Med.  Gbiz.'  vol.  36,  p.  104),  a  stout  healthy  man 
>wed  this  dose,  i.e.  nine-tenths  of  a  grain  by  mistake,  and  remained 
ible  for  four  hours,  when  he  vomited  and  began  to  recover.  The 
ed  matters  had  no  odour  of  the  poison,  showing  that,  if  not  concealed 
ler  odours,  the  whole  of  the  acid  must  have  been  absorbed.  He  had 
Y  narrow  escape  of  his  life.  Banks  published  a  case  in  which  a 
B  recovered  after  swallowing  thirty  drops  of  prussic  acid.  ('Ed. 
Surg.  Jour.'  vol.  48,  p.  44.)  The  largest  dose  irom  which  an  adult 
eooTered,  was  probably  in  a  case  which  has  been  reported  by 
an.  ('Lancet,'  Jan.  14,  1854.)  His  father,  »t.  60,  of  a  strong 
tntion,  took  by  mistake  a  drachm  of  prussic  acid,  equivalent  to  2*4 
I  of  anhydrous  acid.  In  a  few  seconds  he  perceived  the  mistake, 
iraUowed  half  an  ounce  of  aromatic  spirits  of  ammonia  with  a  little 
•  Four  minutes  after  taking  the  poison  cold  afPusion  was  employed, 
nous  Biilphate  and  spirit  of  ammonia  were  administered.  Vomiting 
ecmvnlBiye  shuddering  and  insensibility  took  place.  In  twenty 
)m  eojmtSaasDBBa  returned,  -and  fifteen  minutes  later  he  was  able  to 
to  bed.  He  perfectly  recovered,  but  in  the  absence  of  the 
resorted  to,  it  is  most  probable  that  he  would  have  died. 
toported  (*Bdin.  Month.  Jour.'  Feb.  1850,  p.  97)  the  case  of 
Idi'WhD  Moorvered  after  having  taken  a  dose  equivalent  to  a  grain 
'JU{f  or  two  gnins  of  anhydrous  acid.  The  treatment  consisted  in 
tif$fiimllkui  ci  the  stomach  by  the  stomach-pump,  and  in  pouring 
'ol'erid  irftter  on  the  head.  The  symptoms  were  such  that  the 
>4lMta  died  bat  for  immediate  treatment.  It  is  a  remarkable 
_Bue  no  bottle  or  vessel  could  be  found  in  the  room  or 
*yw.    The  pmtient  hastilj  summoned  hia  wiie  one  o^etivE^v 
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told  her  that  he  had  taken  prassic  acid,  and  immediatel j  fell  down  tense- 
less  on  a  sofa,  without  either  cry  or  convolsion,  bnt  dnwing  his  breath 
deeply,  forcibly,  and  slowly.     He  recovered  in  abont  three  honrs,  bnt  had 
an  unnsnal  disposition  to  sleep,  even  on  the  following  day.     Another 
case  of  recovery  from  a  dose  nearly  as  large  is  reported  (*Prov.  Hed. 
Jonr.'  Aug.  13,  1845,  p.  517).     From  the  facts  hitherto  observedf  we 
shall  not  be  wrong  in  assuming  that  a  quantity  of  pharmaoopceial  add 
(of  two  per  cent.)  about  fifty  minims  (i.e.  one  grain  of  anhydraue  aeii)^ 
or  an  equivalent  portion  of  another  acid,  would   commonly  snffice  to 
destroy  the   life  of  an  adult.     This  is  the  nearest  approach  that  we 
can  make  to  the  smallest  fatal  dose.    In  Beg,  v.  Bull  (Lewes  Ant.  Ass. 
1860)  a  question  arose  respecting  the  minimum  fatal  dose  of  this  poisoo. 
The  accused,  a  young  medical  man,  was  charged  with  the  manslaoghier 
of  his  mother,  a  woman  set.  66»      He  had  prescribed  for  her  prassic 
acid  to  relieve  sickness.      He  procured  a  bottle  of  Scheele's  acid,  ssid 
to  contain  one  drachm.      He  administered  four  minims  to  deceased  in 
the  morning,  and  it  appeared  to  benefit  her.      In  the  evening  he  gave 
to   her  another  dose  amounting,  according  to  his  statement,  to  'seres 
drops.'     The  deceased  went  upstairs,  became  insensible,  and  died  in  a  few 
minutes.    When  the  bottle  was  examined  twenty-five  minims  remained 
in  it :  hence  thirty-five  minims  were  alleged  to  be  missing,  but  the  dmggiit 
who  sold  the  acid  poured  out  the  quantity  oonjecturally,  and  the  bottle 
was  found  to  have  a  broken  cork.     The  strength  of  the  acid  had  not  beea 
determined.     Under  these  circumstances  the  prisoner  was  acquitted,   h 
this  case  the  Court  desired  to  know  the  relation  of  drops  to  minimH,  bnt 
no  satisfactory  answer  could  be  given.     The  size  of  a  drop  maieniDy 
depends  on  the  nature  of  the  liquid,  the  mouth  of  the  bottle,  and*  ike 
rapidity  of  the  measurement.     Seven  drops  of  Scheele's  acid  dropped  from 
a  small  phial  measured  seven  minims.     There  can  be  no  doubt  in  tbe 
above  case  that  the  poison  caused  death,  and  unless  we  assume  that  8e?eD 
drops  or  minims  will  destroy  life,  which  is  not  probable,  the  deceieed 
must  have  taken  a  much  larger  dose  than  the  accused  had  intended. 
Scheele's  acid  is  twice  the   strength   of  the  pharmacopoeial  acid:  the 
latter  contains  two  per  cent,  of  prussic  acid. 

Period  at  which  death  takes  pla>ce, — ^Whcn  the  dose  is  two  drachms  end 
upwards,  we  may  probably  take  the  average  period  for  death  at  from  t» 
to  ten  minutes.  In  Hick's  case  twenty  grains  of  Scheele's  acid  destroyed 
life  in  twenty  minutes.  In  this  respect,  death  by  prussic  acid  is  ^ 
death  by  lightning ;  the  person  in  general  either  dies  speedily  or  reooven 
altogether.  Death  has  occurred  in  the  human  subject  as  early  as  the 
second,  and  as  late  as  the  seventy-fifth  minute,  or  possibly  the  ninetieth. 
But  although  death  docs  not  commonly  ensue  until  after  the  lapse  of 
a  few  minutes,  sensibility,  and  consequently  a  power  to  perform  oeitiin 
acts  of  volition  and  locomotion,  may  cease  in  a  few  seconds.  The  time 
at  which  this  loss  of  muscular  power  is  supposed  to  take  place  btf 
frequently  become  an  important  medico-legal  question ;  and  on  the  answer 
to  it  the  hypothesis  of  suicide  or  murder  in  a  particular  case  may  rest 

Chemical  Analysis, — Prussic  acid  is  limpid  like  water;  it  possesses  a 
faint  acid  reaction,  and  its  vapour  has  a  peculiar  odour,  which  when  the 
acid  is  concentrated,  although  not  at  first  perceptible,  is  sufficient  to  |no- 
duce  giddiness,  insensibility,  and  other  alarming  symptoms.  The  testa 
which  are  best  adapted  for  the  detection  of  this  poison,  either  in  liquid  or 
vapour,  are  equally  applicable,  whether  the  acid  is  concentrated  or  diluted, 
and  so  far  as  the  detection  of  the  vapour  is  concerned,  whether  the  acid 
is  pure  or  mixed  with  other  liquids  or  solids.  In  the  simple  state^  the  tests 
are :  the  Silver,  the  Iron,  and  the  Sulphur  tests. 
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»  SSver-tnt.  BSver  Nitrate. — Thia  yields,  with  pmssio  acid,  a 
bite  precipitate,  epeedilj  subsiding  in  hwry  clots  to  the  bottom 
ressel,  and  lesTing  the  liqnid  almoBt  clear.  The  pt«cipitste  is 
1  as  siItbt  cyanide  l^  the  foIloTring  properties : — a.  It  ia  insoluble 
nitric  acid ;  bnt  when  drained  of  water,  and  a  sufficient  quantity 
^  acid  is  added,  it  is  easily  diBBolved  on  boiling,  b.  It  eTolres 
tcid,  when  digested  in  hydrochloric  acid.  e.  The  precipitate,  when 
d,  and  heated  in  a  small  reduction- tube,  yields  cyanogen,  which 
burnt  as  it  issues,  producing  a  rose-red  flame  with  a  blue  halo, 
a  well-marked  character,  and  at  once  identifies  the  acid  which 
he  precipitate  aa  pmsaic  acid.  By  this  property,  the  cyanide  is 
ly  dutinguished  from  all  the  other  salts  of  silver.  In  the  employ- 
the  silver-test  for  the  deteotion  of  the  vapour  of  the  poison,  we 
drop  of  tha  silver  solation  in  a  watch-glass,  and  invert  it  over 
watch-glass  or  beaker  containing  the  suspected  poisonous  liqnid. 
fanide,  indicated  by  the  formation  of  an  opaque  white  film  in  the 
is  immediately  produced,  if  only  in  a  moderate  state  of  conceu- 
One  drop  of  a  diluted  acid  containing  leas  than  I-50th  of  a  grain 
ihydrons  acid  produces  speedily  a  visible  effect.  When  the  prussic 
nore  diluted,  a  few  minutes  are  required ;  and  the  opaque  film 
>  show  itself  at  the  edges  of  .the  silver  solution.  In  this  case  the 
nay  be  accelerated  by  the  heat  of  the  band.  If  the  vapour  is 
to  reach  the  silver  nitrate  gradually  and  much  diluted  with  air, 
tead  of  an  opaque  film  of  silver  t^anidc,  crystals  well  defined 
e  microscope  will  be  slowly  produced,  and  these  will  constitute  an 
»I  proof  of  the  presence  of  the  acid  in  fik.  t>. 

){  vapour.  As  shown  in  the  annexed 
on  (fig.  49),  these  crystals  have  the 
slender  prisms  with  oblique  termina- 
liey  are  often  grouped,  and  generally 
i  high  magni^dng  power  to  render 
ible. 

« Iron-teti. — The  object  of  the  applica- 
lis  test,  b  the  production  of  PrtUtian 
'e  add  to  a  small  quantity  of  the  sus- 
jisonous  hquid,  a  few  drops  of  a  sola- 
mtash  and  of  green  ferrous  sulphate, 
green  or  brownish  precipitate  falls ; 
ingtbis,  and  then  adding  dilute  hydro- 
r  sulphuric  acid,  the  hquid  becomes 
d  Prussian  blue  of  its  well-known  colour,  unaffected  by  diluted 
bsides.  If  the  prussic  acid  is  in  small  quantity,  the  liquid  is  at 
ow,  from  the  ferric  salt  formed;  it  then  becomes  green,  bnt 
ptate  ultimately  subsides  so  as  to  appear  of  a  deep  blue  colour  in 
'he  iron-test  may  be  employed  for  the  detection  of  the  vapour  of 
icid,  by  the  same  method  as  that  described  in  speaking  of  the 
t.  Tor  this  pnrpose  we  place  a  few  drops  of  a  solution  of  potash 
;h-gIaeB  or  eancer,  and  invert  it  over  the  suspected  liquid.  After  a 
ites'  exposure  a  drop  of  solution  of  green  ferrous  sulphate  may  be 
id  then  a  drop  of  diluted  hydrochtoiio  acid,  when  Pmssiajt  blue 
ear.  The  silver  and  the  iron-tests  may  be  easily  conjoined  in 
he  same  quantity  of  poison.  It  the  precipitated  silver  cyanide, 
by  the  addition  of  silver  nitrate  to  the  suspected  liquid,  is  dried 
L  moistened  with  strong  hydrochloric  acid,  the  vaponr  may  be 
in  a  watch-glass  or  saucer,  on  the  plan  above  described.  Prussian 
be  prociued,  and  thus  corroborate  the  actioa  of  thft  Eolvei-^AiAo 
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8. — The  Sulphur-test — If  a  small  quantity  of  yellow  amM 
sulphide  is  added  to  a  few  drops  of  a  solution  of  pmssic  add,  mm 
mixture  is  gently  warmed,  it  becomes  colourless,  and,  on  evapon 
leaves  crystals  of  ammonium  sulphocyanate — ^the  sulphocyanic  aod ' 
indicated  by  the  intense  blood-red  colour  produce!!  on  adding  tt 
dry  residue  a  solution  of  a  nearly  neutral  ferric  salt :  this  red  < 
immediately  disappears  on  adding  a  few  drops  of  a  solution  of  oor 
sublimate.  The  colour  is  also  destroyed  by  strong  acids,  and  its  ini 
is  diminished  by  moderate  dilution  with  water.  This  process  it 
delicate,  and  it  therefore  requires  some  care  in  its  application :  thus, 
boiling  and  evaporation  are  not  carried  far  enough,  uie  ferric  salt  v 
precipitated  black  by  the  undecomposed  sulphide;  and,  if  the  hi 
carried  too  far,  the  ammonium  sulphocyanate  may  itself  undergo  d 
position,  and  be  lost.  It  will  be  perceived,  too,  that  it  requires  a  \ 
time  for  its  application  than  either  the  silver  or  the  iron-test, 
prussio  acid  contains  traces  of  Prussian  blue  or  a  salt  of  iron,  i 
acquire  a  dark  colour  on  the  addition  of  the  sulphide. 

The  great  utility  of  the  sulphur  "test  ^  however,  is  in  its  applicai 
the  detection  of  the  minutest  portion  of  prussic  add  when  in  a  9 
vapour.  In  this  respect  it  surpasses  any  other  process  yet  discovere 
Older  to  apply  it,  we  place  the  diluted  prusdc  add  in  a  watch-gli£ 
invert  over  it  another  watch-glass,  holding  in  its  oentre  one  drop 
yellow  ammonium  sulphide.  No  change  apparently  takes  place 
sulphide ;  but  if  the  watch-glass  is  removed  after  the  lapse  of  from 
minute  to  ten  minutes,  according  to  the  quantity  and  strength  ( 
prussic  acid  present,  crystallized  ammonium  sulphocyanate  will  be  ob 
on  gently  evaporating  the  liquid  to  dryness.  With  an  acid  of  from 
to  five  per  cent,  the  action  is  completed  in  ten  seconds.  The  addii 
one  drop  of  the  neutral  fendc  sulphate  (free  from  nitric  acid)  to  the 
residue,  brings  out  the  blood-red  colour  instantly,  which  is  intense  i 
portion  to  the  quantity  of  sulphocyanate  present.  When  the  ] 
acid  is  much  diluted,  the  warmth  of  the  hand  may  serve  to  expedi 
evolution  of  the  vapour.  The  author  has  elsewhere  made  some  re 
on  the  application  of  this  process  for  the  detection  of  prussic  add. 
•  Med.  Gaz.'  1847,  vol.  39,  p.  765.) 

Prussic  Acid  in  organic  liquids.  Detection  without  distiUaiion, 
organic  liquid  may  be  placed  in  a  wide-mouthed  bottle,  to  which  a  i 
glass  has  been  previously  fitted  as  a  cover.  The  capacity  of  the 
may  be  such  as  to  allow  the  sur&M^e  of  the  liquid  to  be  within  one  < 
inches  of  the  concave  surface  of  the  watch-glass.  The  solution  of 
nitrate  is  then  used  as  a  trial-test  in  the  way  already  desoibed.  ! 
l-200th  of  a  grain  of  prussic  acid  is  present,  and  not  too  largely  diln 
will  be  detected  (at  a  temperature  of  60"  F.)  by  the  drop  of  silver  i 
being  converted  into  an  opaque  white  or  crystalline  film  of  silver  cj 
the  chemical  change  commencing  at  the  margin.  We  may  then  suhi 
yellow  ammonium  sulphide  for  the  silver  nitrate,  and  proceed  i 
manner  above  described.  It  may  be  sometimes  necessary  to  pkc 
bottle  in  a  basin  of  warm  water.  If  the  solution  of  silver  is  tarnish 
sulphuretted  hydrogen,  as  a  result  of  putrefaction,  the  sulphur-test 
should  be  used.  By  this  process  prussic  acid  was  detected  in  the  sk 
of  a  person  poisoned  by  it,  as  late  as  twelve  days  after  death.  Alh 
stomach  had  been  exposed  for  a  few  days  longer,  all  traces  of  the  p 
had  disappeared. 

Detection  by  distillation. — The  organic  liquid  should  be  fainQj  ac 
Jated  with  hydrochloric  add  distilled  in  a  water-bath  at  212*  F.,  and  a 
one-sixth  or  one-eigh^  oi  tYie  <^Ti\«ii\.%  oi  Vqa  cetort,  collected  in  a  reoi 
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pt  oool  bj  water.  THe  tests  may  now  be  applied  to  the  distilled  liquid, 
the  trial-test  indicate  that  the  quantity  of  poison  is  small,  a  solution  of 
rer  nitzate  or  of  caustic  potash  may  be  placed  in  the  receiver,  to  fix  the 
d  as  it  is  distilled  over;  Prussian  blue  may  then  be  procured  in  the 
juier  described,  or  the  vapour  may  be  at  once  absorbed  by  yellow 
anonium  sulphide  in  the  receiver,  and  the  liquid  evaporated  to  obtain 
phocyanate.  Prnssic  acid  has  been  found  in  the  stomach  by  distillation^ 
late  as  geven  days  after  death,  although  the  odour  could  not  be  perceived 
bre  distillation.  In  the  case  of  Montgomery  (Rep.  of  trial  of  Thompson^ 
isgow  Cir.  Court,  1857,  by  Hugh  Cowan,  pp.  9  and  53),  the  deceased 
id  in  about  fifty  minutes  alter  having  taken  two  drachms  of  prussic  acid 
[nivalent  to  three  and  a  quarter  grains  of  anhydrous  acid).  The  death 
>k  place  on  the  13th  Sept. :  the  body.was  buried  on  the  17th,  and  exhumed 
the  30th.  The  parts  removed  were  then  put  into  stoppered  bottles,  and 
the  5th  Oct.  the  Drs.  McEanlay  detected  prussic  acid  doubtfully  by  the 
3nr,  bnt  distinctly  by  the  three  tests,  in  the  stomach,  before  distillation, 
well  as  in  the  liquid  distilled  from  the  stomach  and  its  contents.  They 
{  not  succeed  in  detecting  its  presence  in  the  tissues.  About  five  weeks 
baeqnently  to  this  analysis,  the  viscera,  which  had  been  kept  closely 
sored  in  glass  bottles,  were  examined  by  Maclagan.  The  heart,  kidneys, 
d  intestines  gave  no  indication  of  the  presence  of  the  poison,  but  it 
IS  detected  by  the  sulphnr-test,  in  the  form  of  vapour,  in  one  half 

the  spleen,  although  there  was  no  odour  of  the  poison.  When  the 
Msera  containing  the  poison  have  undergone  putrefaction,  no  trace  of  the 
id  may  be  found  either  by  its  vapour  or  by  distillation.  In  this  case  it 
ij  have  been  converted  into  ammonium  sulphocyanate  by  yellow  ammo- 
nm  sulphide  produced  during  putrefaction.  The  sulphocyanate  may 
en  be  dissolved  out  of  the  dried  viscera  or  liquids  by  alcohol,  and  the 
Imtion  evaporated  to  dryness,  the  residue  redissolved  in  water  and  tested 
r  a  ferric  raJt.  In  this  way  the  editor  has  detected  the  poison  in  blood 
ipfe  for  a  year  after  death  from  prussic  acid.  Much  is  lost  by  reason  of 
e  great  volatility  of  the  acid.  The  author  has  found  the  vapour  to 
sverse  paper  and  wet  and  dry  bladder  in  a  few  minutes.  Hence  all 
nera  suspected  to  contain  prussic  acid  should  be  preserved  in  well- 
oppered  glass  bottles. 

In  the  Tisfues, — Soon  after  death  the  poison  may  be  easily  detected  in 
le  blood,  secretions,  or  any  of  the  soft  organs,  by  placing  them  in  a  bottle, 
id  collecting  the  vapour  in  the  manner  already  described.  This  will  be 
and  to  be  far  more  convenient  and  satisfactory  than  the  process  by  dis- 
Dation.  In  1880,  there  were  thirty-two  deaths  in  England  from  prussic 
»d,  oil  of  bitter  almonds,  and  laurel  leaves. 

Cyanide  op  Potassium,  or  Potassium  Cyanide. 

Cyanide  of  Potassium  may  be  regarded  as  a  compound  of  hydrocyanic 
pnssic)  acid,  containing  41  per  cent,  of  the  latter  poison.  The  com- 
leicial  cyanide  is  impure,  contaming  also  potassium  cyanate  and  carbonate. 
Ijanide  of  potassium  is  largely  used  in  photography  and  in  electro-gilding 
id  silvering.   In  1880,  there  were  twenty  deaths  from  cyanide  of  potassium. 

Symptoms. — ^This  salt  has  a  bitter  taste,  producing  first  a  sense  of  cold- 
MM  on  the  tox^e  followed  by  a  feeling  of  constriction,  and  burning  heat 
a  the  throat.  It  is  one  of  the  most  formidable  poisons  known  to  chemists. 
Ei  kas  destroyed  life  in  a  quarter  of  an  hour.  A  dose  of  five  grains,  equal 
^  tiro  grains  of  prussic  acid,  has  proved  fatal  in  three  instances.  In  one 
■16  the  person  died  in  two  hours.  ('  Chem.  News,'  Sept.  5, 1863).  The 
Vttptoms  which  the  cyanide  produces  are  similar  to  those  occasioned  by 
P^Qasic  acid : — ^insensibility^  spasmodic  breathing,  couvukioii^  ^SAi  \j&\AioiQ 
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stiffness  of  the  jaws  and  body.  They  appear  in  a  few  seconds  Of 
and  ran  throngli  their  coarse  with  great  rapidity.  An  aoid  sti 
stomachy  by  liberating  prussio  acid  from  the  salt,  is  thought  to  1 
effects. 

Insensibiliiy  is  not  always  an  immediate  symptom.  A  woma 
the  time  was  under  medical  treatment^  took  by  mistake  a  teaspoc 
solution  of  cyanide  of  potassium,  containing  about  seven  grains  oi 
Immediately  after  taking  it  she  complained  of  a  severe  burning  p 
stomach,  and  a  feeling  as  if  the  bowels  were  about  to  act.  She  w< 
water-closet,  and  her  strength  left  her.  She  was  removed  to 
speedil7  became  unconscious.  It  was  found  impossible  to  intitM 
thing  into  the  stomach.  She  died  in  less  than  an  hour.  The 
convulsion  before  death,  but  a  sadden  convulsive  action  of  the  1 
place  after  the  heart  had  ceased  to  beat.  The  appearance  of  the 
so  natural,  even  on  the  day  following  death,  that  some  of  her  fri< 
posed  there  might  still  be  life.  ('  Boston  Med.  and  Surg.  Jour.' 
1866,  and  « Brit,  and  For.  Med.  Rev.'  1857,  vol.  19,  p.  498.)  I 
woman  swallowed  an  ounce  and  a  half  of  a  solution  of  cyanide  of  p 
used  for  photographic  purposes.  The  quantity  taken  amounte 
grains.  In  two  minut^  she  became  unconscious,  the  whole  of 
was  slightly  convulsed,  and  the  pupils  of  the  eyes  were  dilal 
foamed  at  the  mouth,  the  pulse  was  small  and  feeble,  and  t 
spasmodic  closure  of  the  jaws.  Nevertheless,  as  she  had  lost  so 
there  was  sufficient  space  for  the  introduction  of  the  tube  of  the 
pump,  within  five  minutes  after  she  had  taken  the  poison.  SI 
twenty  minutes.  In  the  Registrar- (General's  Report  for  Oct.  3,  1( 
deaths  are  stated  to  have  occurred  from  this  salt,  among  the  f ] 
soldiers :  two  were  cases  of  suicide  and  one  of  accident.  It  app 
they  employed  it  for  cleaning  lace.  The  salt  has  given  rise 
accidents  among  persons  engaged  in  the  practice  of  this  ari 
photography.  (For  cases  of  its  fatal  action  see  'Med.  Times  ] 
Oct.  12,  1850,  p.  390 ;  Nov.  9,  1850,  p.  482 ;  and  July  12,  181 
also,  *  Chem.  News,'  April  27, 1861,  p.  260.) 

Appearances, — In  a  case  in  which  an  inspection  of  the  body  i 
two  days  after  death,  there  was  no  remarkable  odour : — the  mm 
stiff  and  rigid ;  the  face,  and  fore  part  of  the  body,  pale  ;  the  1 
livid,  except  those  portions  which  had  sustained  pressure.  The  fij 
toes  were  convulsively  bent  inwards,  the  nails  blue,  the  eyelids  half-c 
lips  pale,  the  vessels  of  the  brain  filled  with  blueish-red  blood.  Oi 
a  section  of  the  brain  and  spinal  marrow,  bloody  points  were  obser 
lungs  were  congested  posteriorly,  and  on  cutting  into  them  a  stro 
of  bitter  almonds  was  perceived.  A  yellowish  mucus  was  foui 
stomach,  which  yielded  on  analysis  cyanide  of  potassium.  Th* 
membrane  was  i^dened  near  the  intestinal  end.  The  poison 
detected  in  any  part  of  the  body  except  the  contents  of  the  stoi 
intestines.  (Casper's  'Wochenscrift,'  Oct.  4,  1845,  p.  657.)  Ii 
gprl,  8&t.  18,  was  brought  to  Guy's  Hospital.  Half  an  hour  be 
admission,  she  was  seen  to  swallow  a  solution  of  cyanide  of  p 
She  vomited  once.  It  is  stated  that  she  was  alive  when  put  into 
but  when  taken  out  at  the  hospital,  seven  minutes  afterwards, 
completely  insensible,  pulseless  at  the  wrist,  and  to  all  appearso 
Artificial  respiration  was  at  once  resorted  to,  ammonia  was  applic 
nostrils,  warmth  to  the  limbs,  and  cold  affusion  to  the  spine ;  but 
effect,  and  with  the  exception  of  an  alteration  in  the  pupils  obsenrei 
the  first  few  minutes  of  her  admission,  she  evinced  no  signs  of 
The  body  was  inspected  onk  &<b  io^o\*i\n^  ^^^' .    The  stomach  coo 
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e  qaaatitj^  of  half-digertefd  food  r  its  mucons  membrane  was  of  a  pink 
nr  and  deeply  injected,  especially  in  patches*  Eyery  other  organ  was 
lihy,  and  there  was  no  appearance  of  corrosion  abont  the  month.  The 
^ents  of  the  stomach  were  of  a  pale  straw-colonr,  semi-flnid,  and  had  a 
dedly  bitter  almond  odour.  Prnssio  acid  was  detected  in  them»  (See 
*  Lancet/  1863,  IL  p.  447.) 

Phis  poison  is  generally  fatal.  Two  cases  of  recovery  from  large  doses 
however  reported  by  W.  E.  Stevenson  ('Lancet,'  1871,  I.  p.  806)* 
L862,  a  man  swallowed  the  greater  part  of  a  solution  containing  an 
X  of  the  commercial  cyanide,  which  he  had  dissolved  for  the  purpose. 
le  found  the  man  a  few  minutes  afterwards  lying  in  the  street 
Dsible,  and  breathing  stertorously ;  and  in  about  ten  minutes  he  applied 
itomach-pump,  and  cold  afEusion  freely.  In  two  hours  the  man  vomited, 
from  that  time  rapidly  recovered.  This  is  a  rare  instance. 
I!ommercial  cyanide  of  potassium  has  a  local  chemical  action  upon  the 
;  and  if  this  is  abraded  or  wounded,  it  may  be  absorbed  and  produce 
ras  effects.  Some  accidents  of  this  kind  have  occurred  in  the  practice 
hotography.     (*  Ann.  d'Hyg.'  1863, 1,  454.) 

inalysis. — Cyanide  of  potassium  is  usually  seen  in  hard  white  masses, 
deliquescent,  and  very  soluble  in  water :  the  solution,  when  pure,  is 
orless,  and  has  a  strong  alkaline  reaction,  a  soapy  feel,  and  a  powerful 
ir  of  prussic  acid.  It  is  not  very  soluble  in  pure  and  strong  alcohol.  1. 
;  decomposed  by  all  acids,  and  prussic  acid  is  set  free.  2.  The  potassium 
ecipitated  by  tartaric  acid  and  by  platinic  chloride.  3.  It  gives  a  white 
ipitate  with  silver  nitrate,  which,  when  dried  and  heated,  possesses  all 
[properties  of  silver  cyanide.  This  precipitate  is  easily  redissolved  by 
ght  excess  of  the  solution  of  potassium  cyanide.  4.  If  a  solution  of 
VQ3  sulphate  is  added  to  a  solution  of  the  potassium  cyanide,  and  after 
ition  dilute  sulphuric  acid,  Prussian  blue  will  result.  5.  A  single 
a  of  this  salt  moistened  with  water  in  a  watch-glass,  gives  a  well- 
ked  reaction,  by  its  vapour,  with  the  silver  and  sulphur-tests.  Should 
experiment  fail,  a  drop  of  yellow  ammonium  sulphide  may  be  heated 
I  the  cyanide — the  liquid  acidulated  with  hydrochloric  acid,  and  a  solu- 
of  ferric  sulphate  added.  The  red  colour  of  ferric  sulphocyanate  is 
lediately  brought  out. 

yrganic  Substances, — The  salt  may  be  obtained  as  a  soluble  fixed  residue 
I  organic  matter  by  drying  and  incinerating  it  in  close  vessels ;  or 
Bio  acid  may  be  at  once  procured  by  distilling  the  contents  of  the 
lach  with  diluted  sulphuric  acid. 

[jwow  has  detected  potassium  cyanide  in  the  body  100  days  after 
h  ('Ann.  d'Hyg.'  188i2,  t.  viii.  p.  571),  and  Zillner  four  months  after 
h.     (« Vierteljahrsschrift  f.  Gerichtl.  Med.'  xxxv.  1882,  p.  198.) 

Silver  Ctinide. 

Jne  death  occurred  from  the  taking  of  this  substance  in  1880.  Not- 
istanding  its  great  insolubility,  it  is  readily  decomposed  by  the  free 
rochloric  acid  of  the  gastric  juice,  pmssic  acid  being  liberated. 

EssENTUL  Oil  of  Bitter  Almonds. 

rhis  liquid,  which  is  used  for  the  purpose  of  giving  flavour  and  odour 
xmfectionery,  owes  its  poisonous  properties  to  the  presence  of  prussic 
L  It  contains  a  variable  quantity  of  the  acid,  sometimes  amounting 
irelve  per  cent.  Almond  flavour  or  essence  of  peach  kernels  contains 
drachm  of  the  essential  oil  to  seven  drachms  of  rectified  spirit.  Thirty- 
deaths  from  this  oil  are  reported  to  have  occurred  in  England  and 
les  in  £our  years. 
)L.  I.  ^  Q 
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Symptoms. — The  following  xnaj  be  taken  as  a  sninmaiy:  1 
the  £BK)e;  eyes  glassy,  prominent,  fixed  and  staring;  pupils  di 
insensible  to  light;  jaws  spasmodicallj  closed;  frothy  macns 
month ;  in  some  cases  yomiting  of  food ;  coldness  of  the  skin ; 
intermittent,  and  sometimes  steiiorons  respiration ;  absence  of  1 
head  spasmodically  drawn  backwards,  and  sometimes  the  tr 
general  relaxation  of  the  limbs ;  an  odonr  of  bitter  almonds 
month. 

In  one  case,  a  woman  swallowed  abont  seventeen  drops  of  thi 
oil,  and  she  died  in  half  an  honr.     She  was  seen  by  Bnll  in  ab< 
minutes  :    her  it^OQ  was  livid,  the  lips  separated,  the  teeth 
froth  about  the  mouth,  the  eyes  half-shut  and  glassy,  the  pupi 
and  fixed,  and  there  were  heavings  of  the  chest  at  intervals ; 
no  pulse,  and  the  action  of  the  h^&rt  was  scarcely  perceptible, 
was  perceived  about  the  body  until  after  the  stomach-pump  had  1 
The  first  symptoms  observed  in  this  case  were  strong  convu] 
deceased  throwing  her  arms  about  as  if  in  pain.    A  boy,  89t.  13, 
a  quantity  of  the  oil ;  he  was  found  lying  on  the  floor  motionle 
sensible ;  the  &ce  pale,  the  eyes  open  and  fixed,  the  pupils  dilati 
was  rolling  about  and  pantmg  for  breath;  the  pidse  at  the 
imperceptible ;  he  died  in  a  quarter  of  an  hour  without  any  o 
appearing.    A  man,  89t.  20,  swallowed  about  two  ounces  of  ti 
person  present  saw  him  fall  suddenly  while  in  the  act  of  swall< 
made  a  loud  cry,  gave  one  deep  expiration,  and  died. 

In  another  case,  a  woman,  set.  46,  who  had  been  in  the  habi 
the  almond  essence  for  flavouring  confectionery,  swallowed  abo 
ounce  (equal  to  thirty  drops  of  the  oil).  She  died  in  less  the 
hour.  When  seen  by  a  medical  man  ten  minutes  after  she  had 
poison,  she  was  perfectly  insensible.  The  &ce  was  pale  but  s^ 
covered  with  perspiration;  the  eyes  stared  fixedly  as  if  in  ti 
pupils  were  dilated.  The  lips  were  partly  closed  and  livid,  an 
mucus  issued  from  the  mouth.  The  lower  jaw  was  firmly  < 
while  the  muscles  of  the  neck  and  of  the  limbs,  excepting  th 
fingers,  were  flaccid.  She  breathed  slowly  and  heavily,  making 
respirations  in  a  minute ;  the  pulse  was  from  30  to  40,  and  f eeb 
was  an  odour  of  bitter  almonds  in  the  breath.  Some  blood  y 
drawn  from  the  arm  was  thick  and  dark,  resembling  choleraic  1 
spite  of  the  use  of  the  stomach-pump  and  cold  afiEusion,  the  patie 
show  any  signs  of  recovenr,  but  gradually  sank.  ('Assoc.  !M 
Dec.  13,  1856,  p.  1055.)  In  1853,  a  woman,  est.  3^,  swallowt 
ounce  of  almond  Jlanour^  containing  half  a  drachm  of  the  essenti 
ten  minutes  she  was  perfectly  insensible  and  motionless ;  the  p 
moderately  dilated  and  insensible  to  light;  the  mouth  was  pa 
the  lips  were  pale,  there  was  no  distortion  or  spasmodic  mo 
the  features;  the  pulse  was  slightly  tremulous,  and  entirely  o 
few  minutes ;  the  breathing  was  slightly  stertorous,  and  took  pla 
intervals  She  continued  in  this  state  for  twenty  minutes  wi 
convulsive  movements  of  the  body,  when  she  died,  i,e,  half  an  \ 
she  had  taken  the  poison.  In  another  case  two  drachms  destroj 
seventeen  minutes.     ('  Lancet,'  1863, 11.  p.  447.) 

Appecurances. — ^In  Bull's  case  (jmpra),  on  iuspection  nine  h 
death  no  odonr  of  the  oil  was  perceptible  in  the  chest,  head, 
nor  in  the  venous  blood  with  which  the  system  was  gorged.  ' 
and  heart  were  healthy.  The  vessels  of  the  brain  were  congi 
there  was  a  general  eihudon  of  serum  on  the  hemispheres.  1 
membrane  of  tlie  atomacYi  ^^  in\x>^  c«n!^a\Adu     On  openi] 
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lUer-almond  odonr  was  quite  perceptible.  (*  Prov.  Med.  Jonr.*  Sept.  11, 
M4,  p.  364.)  In  the  case  of  the  lx>7  (p.  386),  which  proved  fatal  in  a 
lAiter  of  an  honr,  on  inspection  there  was  pallor  of  the  &ce,  with  lividity 
the  depending  parts ;  the  langs  were  congested ;  the  odonr  of  the  poison 
10  perceptible  only  in  the  abdomen,  and  very  distinctly  in  the  contents  of 
B  stomach.  The  mncoos  coat  of  this  organ  was  generally  pale,  bnt  there 
STB  some  patches  of  ecchymosis  scattered  over  it.  The  essential  oil  and 
ossic  acid  were  detected  in  it.  ('Lancet,'  Jnly  12,  1845,  p.  40.)  In  a 
9e  ^which  proyed  fatal  in  three  hours,  the  skin  was  partially  livid,  the 
K>d  floid,  and  the  membranes  of  the  brain  as  well  as  the  lungs  were 
rged.  The  contents  of  the  stomach  had  a  strong  smell  of  the  oil,  and 
b  mucous  coat  towards  the  intestinal  opening  had  a  red  appearance, 
le  other  organs  were  healthy.  The  blood,  with  which  the  venous  system 
goirged,  is  generally  liquid  and  of  a  dark  colour. 

Analysis. — The  essenkal  ot7,  which  is  often  called  peach-nut  oil,  is 
lonzleBS  when  pure,  but  it  commonly  has  a  pale  yellow  colour,  and  a 
ron^  odonr  of  bitter  almonds,  hy  which  it  may  be  identified.  It  has  a 
i,  boming  taste,  and  a  feebly  acid  reaction.  It  produces,  when  dropped 
I  paper,  a  greasy  stain  which  does  not  entirely  disappear  by  the  applioa- 
m  of  heat.  It  has  a  sp.  ct.  of  1*043 ;  it  sinks  in  water,  which  dissolves 
oat  one-thirtieth  part.  It  is  soluble  in  alcohol  and  ether  in  all  propor- 
ms.  When  mixed  with  a  few  drops  of  strong  sulphuric  acid,  it  forms  a 
eii  crimson-red  liquid  which,  if  exposed  to  air,  becomes  yellow.  When 
nred  into  cold  water,  the  crimson  colour  is  immediately  destroyed,  and 
jtSLofw  colouring  matter  falls  in  globules.  The  smell  and  taste  of  this 
I,  with  the  chemical  tests,  are  sufficient  for  its  identification ;  but  nitro- 
uol  possesses  similar  odour,  and  has  been  mistaken  for  it.  When  pure 
d  free  from  prussic  acid,  it  is  rapidly  converted  by  oxidation  into 
ystellised  benzoic  acid.     The  impure  oil  undergoes  this  change  slowly. 

The  vapour  of  prussic  acid  does  not  so  readily  escape  from  this  oil  as 
BBi  the  watery  solution :  hence  the  vapour-tests  do  not  give  so  quickly 
•lacteristic  remits.  Tests. — 1.  Add  to  one  or  two  drops  of  the  oil  a  like 
■nfcHy  of  yellow  ammonium  sulphide.  Mere  mixture  at  a  low  tempera- 
te only  produces  sulphocyanate  after  standing  ten  minutes  or  longer: 
el  if  the  liquid  is  warmed  with  alcohol  the  conversion  is  immediate,  and 
e  change  is  indicated  by  the  blood-red  colour  struck  on  adding  ferric 
l^hate  to  the  liquid.  If  any  unchanged  sulphide  should  give  a  black 
ioiir,  tlds  may  be  removed  by  the  addition  of  one  or  two  drops  of  hydro- 
iloric  acid.  2.  Dissolve  one  or  two  drops  of  the  oil  in  alcohol  and  add 
I  the  mixture  a  few  drops  of  a  solution  of  potash,  followed  by  a  solution 

ferrous  sulphate  and  hydrochloric  acid.  Prussian  blue  is  formed  on 
inning  the  mixture,  and  adding  dilute  sulphuric  or  hydrochloric 
id.  &e  silver-test  is  inapplicable  to  the  oil  in  its  ordinary  state.  The 
j^onr  of  the  oil  produces  no  change  in  a  drop  of  a  solution  of  silver 
tnte^  except  after  long  exposure.  If,  however,  the  oil  be  heated,  there 
aa  immediate  production  of  silver  cyanide.  The  two  tests  above  men- 
caiedy  combined  with  the  odour,  are  sufficient  for  all  practical  purposes. 

Bitter  almond  water,  laurel  water,  and  the  essences  of  peach  and  cherry 
ftnels,  all  owe  their  noxious  properties  to  the  presence  of  prussic  acid. 

-  In  1876,  a  patient  was  admitted  into  Ouy's  Hospital  suffering  from  the 
lects  of  a  handful  of  bitter  almonds,  which  he  had  eaten.     The  symptoms 
those  of  prussic  acid  poisoning,  from  which  he  recovered. 
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CHAPTER  28. 

VABCOTIC  LIQUIDS  AKD  YAPOUBS : — SULPHIDE  Or  CABBOK— COiX-HAPHT] 
— WOOD-NAPHTHA — ^BICHLORIDE  OP  METHTLENE — ^AMTLEVE — ^1 
KITBOBENZOL — ^ANILIHB — OIL  OF  WOBMWOOD — ^ABSINTHE — ^NITBOO 
OLONOIV. 

Gabbok  Bisulphide.     Sulphide  of  Cabbon. 

This  liquid  is  extensively  used  in  the  arts  as  a  solvent  for  p 
sulphur,  and  caontchouo.  Nothing  is  known  of  its  effects  on 
liquid ;  and  from  its  powerful  and  offensive  odour  it  could  not 
administered  with  homicidal  intention.  The  effects  of  its  vapoui 
chiefly  observed  among  workers  who  employ  this  liquid.  I 
headache,  loss  of  appetite,  colicky  pains,  impairment  of  vision  ai 
and  causes  general  derangement  of  health,  evidently  by  an  o] 
the  nervous  system.  ('  Ghem.  News,'  May  2 ,  1863,  p.  216.] 
has  described  with  great  elaboration  the  results  caused  by  the  io 
the  vapours  of  the  disulphide  in  caoutchouc  factories.  Q  Nouv. 
sor  rintoxic.  Spec,  qui  determine  le  Sulf .  de  Charbon,  Paris,'  1) 
results  rarely  ensue  except  in  close,  ill-ventilated  establishi 
states  that  in  these  chronic  cases  there  is  intense  oppressive 
extending  from  the  bridge  of  the  nose  to  the  temples,  giddines 
on  going  into  an  uncontaminated  atmosphere  a  feeling  of  int 
experienced.  Sometimes  there  is  a  period  of  excitement ;  but 
there  is,  at  a  later  stage,  dulness,  apathy,  and  often  partial  j 
speech*  Sight  and  hearing  are  affected.  There  is  great  loss  o: 
power,  and  anaesthesia.  Cramps  and  fibrillary  constrictions 
muscles  are  rarely  absent.  The  sexual  feeling,  at  first  in 
eventually  completely  lost.  A  number  of  the  workpeople  e 
vomiting,  colic,  and  alternate  constipation  and  vomiting.  Fla 
the  odour  of  the  disulphide,  may  be  eructed  and  passed  by  tl 
and  the  urine  also  not  infrequently  smells  of  the  poison. 

Bernhardt  has  observed  similar  cases.     (Husemann's '  Jahref 
p.  495.) 

AniUyns. — The  odour  and  inflammability  of  this  liquid  are  s 
identify  it  even  in  the  smallest  quantity. 

Coal-Naphtha. 

The  light  oily  product  of  the  distillation  of  coal,  a  hydrocar 
under  the  name  of  coal-naphtha,  has  caused  death  in  one  c 
symptoms  of  narcotic  poisoning.  A  boy,  set.  12,  swallowed  ini 
about  three  ounces  of  coal-naphtha.  He  soon  appeared  as  if  i 
and  ran  about  in  a  wild  delirium.  When  seen  in  a  short  time  b 
man,  he  was  insensible,  collapsed,  breathing  stertorously,  and  h 
cold  and  clammy.  He  had  already  vomited  part  of  the  liqui 
odour  of  the  vomited  matter  at  once  showed  what  he  had  tsJ^e 
promotion  of  vomiting,  he  was  made  to  eject  altogether  two  tab 
of  naphtha,  and  he  partially  recovered.  In  spite  of  this  reactioi 
in  about  two  hours  he  was  again  in  a  state  of  collapse,  insensible 
gasping  for  breath,  and  frothing  at  the  mouths  The  eyes  wer 
glassy,  and  the  pupils  contracted.  There  was  complete  loss  oj 
power,  and  great  diflficulty  of  breathing,  but  no  convnlsions.  1 
the  power  of  swallowing.  In  spite  of  every  effort  to  save  him, 
Jew  than  three  hours  aiiet  s^r^o^im^  1V«  li^ld.    On  inspect 
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bodj  four  days  after  death,  a  strong  smell  of  naphtha  was  perceived 
^ronghont  the  tissaes.  The  blood  was  fluid,  there  was  slight  efEusion  of 
Berom  in  the  ventricles  of  the  brain.  The  right  side  of  the  heart  contained 
laid  blood,  the  left  was  empty,  the  Inngs  were  not  congested  but  pale. 
Fbe  coats  of  the  stomach  were  not  inflamed  or  materially  changed  in 
appearance.  This  organ  contained  a  pint  of  semi-flnid  matter,  of  which 
our  or  five  ounces  were  liquid.  An  ounce  of  a  dark-coloured  liquid  floated 
fn  the  top,  and  was  easily  skimmed  o£E.  The  liquid  appeared  to  act  in 
his  case  as  a  pure  narcotic.  There  were  no  convulsions.  The  respiration 
f  the  vapour  of  this  liquid  diluted  with  air  produces  headache,  giddiness, 
evere  pain  in  the  stomach,  loss  of  appetite,  and  general  illness,  r  Lancet,' 
bg.  23, 1856,  p.  230.) 

Analysis. — The  peculiar  odour  as  well  as  inflammability  of  the  liquid, 
nd  the  &ct  that  it  bums  with  a  bright  yellow  smoky  flame,  would  be^ 
idBdent  to  identify  coal-naphtha.  Its  lightness  and  insolubility  in  water 
rould  allow  of  its  being  readily  separated  from  the  aqueous  contents  of 
ke  stomach. 

Benzol.    Benzene. 

This  is  a  colourless  volatile  liquid  hydrocarbon  obtained  by  the  distilla- 
idn  and  rectification  of  coal-naphtha.  The  breathing  of  its  vapour  pro- 
iuoB  narcotic  effects,  but  with  some  symptoms  indicative  of  a  noxious 
eticm  on  the  brain  and  spinal  marrow,  e.g.  noises  in  the  head,  convulsive 
rmnhling,  twitchings  of  the  muscles,  convulsions,  and  difficulty  of  breathing. 
^Med.  Gaz.'  1848,  vol.  41,  p.  1077.)  But  little  is  known  concerning  the 
etion  of  liquid  benzol  on  the  human  subject.  It  is  poisonous  to  the  lower 
■malB  and  to  all  parasites;  and  it  has  been  suggested  by  Sonnenkalb 
I  a  remedy  for  destroying  the  trichina  spiralis.  This  writer  also  refers 
>  a  case  in  which  a  quantity  of  liquid  benzene  was  swallowed  by  a  man, 
ad  it  operated  as  a  narcotic.  (^  Anilin  und  Anilinfarben,'  Leipzig,  1864^ 
k  13.)     Oull  observed  a  case  of  recovery  from  this  poison. 

Analysis. — The  odour  and  inflammability  of  the  liquid,  as  well  as  its 
■dhibility  in  water,  are  sufficient  to  identify  it,  and  to  allow  of  its  separa- 
ioQ  from  organic  liquids. 

Wood-Naphth A.    Wood-  Spirit.    Methyl- Alcohol. 

The  term  Naphtha  is  frequently  applied  to  a  product  of  the  destructive 
istillation  of  wood,  differing  entirely  in  composition  and  properties  from 
Im  hydrocarbon  above  described  as  coal-naphtha.  It  is  also  known  under 
ka  names  of  methyl  alcohol  and  pyroligneous  ether.  It  dilEers  from  coal- 
aphtha,  among  other  properties,  in  being  miscible  with,  and  soluble  in, 
latnr  in  aU  proportions.  In  .its  commercial  form  it  is  a  nauseous  liquid  in 
lour  and  taste.  When  mixed  in  the  proportion  of  one-tenth  part  with 
Hftified  spirit,  it  forms  a  compound  now  largely  employed  as  a  solvent  in 
h0  arts  and  medicine*  under  the  name  of  Methylated  Spirit.  It  has  a  hot, 
kngreeable,  spirituous  taste,  and  like  rectified  spirit  it  would  no  doubt 
f&nie  as  a  narcotic  poison.  Its  odour  is  so  powerful  and  peculiar,  that 
loone  could  swallow  it  unknowingly.  The  author  met  with  an  instance 
I  die  effects  of  this  liquid  on  man ;  and  observed  the  effects  produced  by 
hlTeBpiTation  of  its  vapour  on  a  largo  scale.  It'  causes  headache,  loss  of 
fpetite,  nausea,  sickness,  languor,  and  a  general  feeling  of  illness.  A 
ml  case  from  an  overdose  of  wood-spirit  mixed  with  alcohol  occurred  in 
boadon  in  1864,  and  was  the  subject  of  an  inquest.  The  evidence  showed, 
ft  in  inspection  of  the  body,  that  the  lungs  were  congested  and  the  stomach 
njtated  and  inflamed. 

Analysis. — ^It  is  a  very  jnBammahle  liquid,  burning  m&  «i  '^<a  \^x3A 
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flame.  It  is  light  and  volatile,  readily  in  part  separable  from  a& 
by  distillation'below  200^  F.  Its  odoar  is  peculiar.  It  mixes  ti 
and  alcohol  in  all  proportions.  Alcohol  containing  one-tenth  ; 
(methylated  spirit)  is  rendered  so  naaseons  that  it  is  rarely 
drinking  purposefl.  The  editor  has,  nevertheless,  known  it  to  b 
this  pnrpose. 

The  vapour  of  this  liquid  was  introduced  by  Snow  as  a  sub 
the  vapour  of  chloroform.  It  produces  a  loss  of  sensibili^ 
causing  complete  coma  or  stupor.  Its  use  has  led  to  at  least  ty 
and  it  is  not  so  safe  an  agent  as  chloroform  vapour  for  surgical 
The  only  ajmearcMce  met  with  in  one  fatal  case,  was  an  emph; 
state  of  the  lungs,  or  excessive  dilatation  of  the  air-cells  ('  Med.  ' 
Gaz.'  April  4  and  18,  1857,  pp.  332,  381) ;  and  in  the  other,  a 
of  the  right  cavities  of  the  heart  with  dark  fluid  blood.  Thei 
congestion  of  the  brain,  and  no  smell  of  amylene  perceptible  in 
(*  Med.  Times  and  Gaz.'  Aug.  8, 1857,  p.  133.) 

Fusel-Oil,  ob  Ahtlic  Alcohol.    Amtl  AcetjLte. 

Fusel-oil  is  also  known  under  the  name  of  Potato-spirit  or  oi 
It  is  of  an  alcoholic  nature,  but  much  less  volatile  than  ordinary  f 
ether :  hence  it  is  commonly  a  product  at  the  latter  part  of  the  < 
of  spirit  from  fermented  potatoes  and  cereal  grains,  imparting  i 
able  odour  and  taste  to  the  spirit  produced.  Its  vapour  whe 
in  a  diluted  state  is  irritating  to  the  lungs ;  it  produces  headad 
and  a  feeling  of  giddiness,  with  a  sense  of  suffocation  and  inabili 
or  walk.  This  spirit  is  used  in  certain  manu^tures,  as  in  the  se] 
oils  and  fats,  and  a  question  has  arisen  how  ixt  the  vapours  wc 
jurious  to  the  health  of  workmen.  There  can  be  no  doubt  that  1 
is  noxious  when  breathed,  and  that  the  work  could  not  be  carrii 
safef^  unless  there  were  free  and  perfect  ventilation. 

Furst  found  that  two  drachms  of  the  liquid  injected  into  tb 
of  a  rabbit  caused  great  restlessness  and  loss  of  muscular  powe 
animal  soon  recovered.  A  similar  quantity  killed  another  rabh 
two  hours:  the  principal  symptoms  were  great  depression  anc 
of  breathing.  On  inspection  of  the  body,  there  was  extravasatii 
brown  blood  at  the  gullet  end  of  the  stomach,  and  the  muoouB 
presented  brownish-red  points.  The  lining  membrane  of  the  i 
of  the  small  intestines  was  reddened  and  covered  with  mucus :  t! 
were  healthy  and  bloodless,  and  the  lungs  somewhat  redder  thi 
Three  drachms  killed  a  rabbit  within  an  hour.  Half  an  ounce  ca 
in  a  quarter  of  an  hour,  and  one  ounce  in  four  minutes.  Fu8 
liquid,  appears  to  have  at  first  a  stimulating  and  afterwards  a 
action.  In  small  quantities  it  produces  intoxication.  ('  Lond. '. 
vol.  35,  p.  430.)  This  liquid  is  absorbed  into  the  blood,  and  ai 
may  be  detected  by  its  peculiar  odour  in  the  breath.  Its  toxicolog 
are  more  powerful  in  the  state  of  vapour  than  when  it  is  taken  i 
into  the  stomach. 

Analysii, — Fusel-oil  is  a  volatile  liquid  of  a  pale  yellow  colo 
than  water  and  only  sparingly  soluble  in  it.  It  is  dissolved  by  a) 
ether  in  all  proportions,  but  not  readily  by  chloroform.  Water 
it  from  its  ethereal  solution.  It  has  a  hot  burning  taste  and  ax 
Bjpintuous  odour,  which  is  very  persistent  and  peculiar :  by  this 
distinguished  from  otihet  alcoholic  liquids.  It  is  inflammable^  i 
with  m  pale  blueish.  fiaxae.    like  «X<«&c^  ^V>E2Lt&T^  «si^  ^ood-spiriti : 
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mes  chromic  acid,  prodadng  green  cfaroniic  oxide.  In  organic  mixtures 
ther  might  be  used  for  its  separation.  By  distilling  one  part  of  fosel-oil 
nth  two  parts  of  potassium  acetate  and  one  part  of  oil  of  yitriol,  an  ethereal 
quid,  am jl  acetate,  is  produced  which  is  uised  in  confectionery  under  the 
ime  of  Eisenee  of  Jargonelle  Pear.  A  child  on  two  occasions  became 
■rtially  comatose  and  had  liyid  lips  and  a  feeble  pulse,  after  eating  some 
nfectionery  which  it  was  calculated  contained  about  one  drop  of  this 
fleoce.  Hence 'its  use  is  not  without  danger.  ('  Pharm.  Jour.'  Not.  1851, 
.214) 

KiTBOBENZENE  OB  NiTBOBENZOL. 

This  liquid,  which  is  employed  as  a  substitute  for  the  essential  oil  of 
liter  almonds  in  perfumery  and  confectionery,  is  a  narcotic  poison.  It  is 
cteosiyely  used  in  the  preparation  of  aniline  colours,  and  has  often  proved 
liaL  In  the  second  emtion  of  the  author's  work  on  Poisons  some  experi- 
lenis  were  quoted  from  the  Lancet  (Jan.  10,  1857,  p.  46),  showing  that 
le  drachm  of  nitrobenzol  killed  a  rabbit  almost  instantaneously ;  and  half 
diachm  mixed  with  two  drachms  of  water  rendered  a  cat  insensible  for 
rreral  minutes,  a  slimy  mucus  flowing  from  its  mouth  for  several  hours 
fterwards.  The  animal  refused  all  food,  and  died  in  twenty-four  hours. 
'Ov  Poisons,'  1859,  p.  701.)  In  1859,  Casper  published  an  account  of 
iii  liquid  under  the  name  of  *  A  new  Poison '  (*  Vierteljahrsschr.'  B.  16, 
.I).  Its  effects  on  a  rabbit  and  a  dog  are  here  described.  Two  drachms  of 
given  to  a  rabbit  without  any  symptoms  being  produced;  two  drachms 
then  given  to  the  anmal  at  intervals  of  ten  minutes  or  a  quarter  of  an 

%  until  the  animal  had  taken  one  ounce.  In  a  minute  and  a  half  after  the 
■t  dose,  the  animal  fell  suddenly  on  its  left  side.  The  pupils  were  dilated, 
Ue  the  limbs  and  tail  were  strongly  convulsed.  The  animal  died  in  a 
dnnte.  The  dose  was  probably  unnecessarily  large,  but  the  result  shows 
■t  nitrobenzol  in  a  large  dose  may  destroy  life  rapidly.  On  opening  the 
ody,  the  powerful  odour  of  the  liquid  was  everywhere  perceptible,  even  in 
It  blood.  This  odour  remained  strongly  in  the  body  when  it  was  again 
nmined  fourteen  days  after  death.  About  five  fluid  drachms  given  to  a 
liddle-sized  dog  produced  no  remarkable  symptoms.  After  some  hours 
ke  animal  was  observed  to  be  dull  and  languid :  in  twelve  hours  there 
M  profound  coma,  with  slow  respiration  and  coldness  of  the  skin ;  but 
here  were  no  convulsions.  The  animal  was  then  killed.  All  the  solids 
wi  liquids  of  the  body,  including  the  blood,  had  a  strong  odour  of  the 
■iKm ;  and  some  drops  of  the  oily  liquid  wore  separated  from  the  contents 
i  the  stomach.  The  fluid  on  which  it  floated  had  a  strong  alkaline 
iM^n.     The  blood  retained  the  odour  for  several  days. 

Bymptcms  and  Appearances. — The  following  cases  are  of  interest :  they 
Mid  to  show  that  the  vapour  is  much  more  potent  than  the  liquid.  Nichol- 
Mi  (*  Lancet,'  Feb.  1, 1862,  I.  p.  135),  in  referring  to  a  fatal  case  of  poison- 
^  by  the  liquid,  states  that  he  has  known  several  instances  in  which  the 
^pottr,  as  it  is  evolved  from  almond  glycerine  soap,  has  seriously  afEeoted 
taons.  A  friend  of  his  who  used  a  cake  of  the  soap  in  taking  a  warm  bath 
inted  from  the  effects  of  the  vapour  of  nitrobenzol  set  free,  and  was  ill  for 
«ne  time  afterwards.  In  1863,  a  case  of  poisoning  by  this  compound 
lenrred,  in  which  the  symptoms  so  closely  resembled  those  of  essential  oil 

bitter  almonds,  that  it  was  at  first  supposed  this  oil  had  been  taken.  A 
KMnan,  let.  30,  tasted  a  liquid  which  had  been  used  for  flavouring  pastry, 
id  perceiving  that  it  was  very  acrid  on  her  tongue  and  lips,  spat  it  out 
Imediately  and  washed  her  mouth  with  water.  She  thought  she  could 
H  have  swallowed  more  than  a  drop,  but  in  replacing  the  bottle  she 
killed  about  a  tablespoonfnl  on  the  table  and  did  not  immedisAjeiVY  ^'v^  V\» 
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up.  The  vapour  strongly  impregnated  the  small  room  in  -which  ihevu, 
and  produced  a  feeling  of  sickness  in  another  servant.  The  burning  taits 
in  the  mouth  was  immediately  followed  by  a  sensation  of  nnmbnen  Bid 
tingling  in  the  tongue  and  lips,  and  a  strange  feeling  for  the  next  knBi 
The  woman  became  worse,  and  Fotherby  saw  her  in  an  hour  and  tlir» 
quarters  after  the  occurrence.  Her  aspect  was  then  quite  typical  of  pnuM 
acid  poisoning : — the  eyes  were  bright  and  glassy,  the  features  pale  aal 
ghastly,  the  lips  and  nails  purple,  as  if  stained  by  blackberries ;  the  skin  mi 
clammy  and  the  pulse  feeble.  Her  mind  -was  then  clear,  and  she  describei 
how  the  accident  had  occurred  and  what  her  sensations  were.  She  wm 
able  to  swallow  a  mu&rtard  emetic,  after  which  she  became  rapidly  wone, 
lost  her  consciousness,  the  teeth  became  set,  the  hands  clenched  and  Uoe, 
the  muscles  rigid  and  convulsed.  She  vomited  freely  a  pale  fluid  mfttto; 
which  had  the  odour  of  nitrobenzol.  The  stomach-pump  was  used,  bii 
the  fluid  washed  out  of  the  organ  had  hardly  any  odour.  The  breatlaof 
became  much  reduced,  and  the  pulse  could  scarcely  be  felt.  In  liboc 
eleven  hours  there  was  reaction,  consciousness  returned,  and  she  was  aUi 
to  swallow.  At  the  end  of  seventeen  hours  she  was  much  better ;  but  ih 
then  complained  of  distorted  vision,  with  flashes  of  light  and  strange  cokai 
before  her  eyes.  For  some  weeks  she  continued  weak.  It  was  at  first  np 
posed  the  woman  had  swallowed  a  larger  quantity  of  the  liquid  than  A 
had  imagined  ;  but  it  is  obvious,  from  the  entiro  absence  of  the  odoor  a 
the  fluid  drnwn  off  by  the  stomach-pump,  within  about  two  hours,  ib 
but  little  could  have  passed  into  the  stomach.  There  is  no  doubt,  from  irk 
has  been  observed  in  other  cases,  that  these  severe  symptoms  were  chief 
due  to  the  breathing  of  the  vapour  in  a  concentrated  form.  A  felloi 
servant  who  was  in  the  room  at  the  time  the  niti'obenzol  was  spilled,  tk 
suffered  from  the  inhalation  of  the  vapour.  The  liquid  was  found  to  t 
nitrobenzol  unmixed  with  essential  oil  of  almonds. 

A  clerk  in  some  chemical  works  took  a  few  drops  (supposed  to  hsf 
been  fifteen)  of  nitrobenzol.  Immediately  afterwards  he  felt  unwell  •• 
became  insensible.  Stimulants  restored  conscionsneas,  but  there  mi  t 
relapse,  and  he  died  the  next  day.  (' Pharm.  Jour.'  Dec.  1862,  p>^j 
A  boy,  ajt.  17,  while  drawing  off  some  nitrobenzol  by  a  siphon,  swaUowec 
a  portion  of  the  liquid.  There  were  no  immediate  symptoms,  bat  Iv 
soon  felt  sleepy,  and  when  at  dinner  ate  but  little,  and  said  he  felt  as  if  h 
were  drunk.  This  was  between  two  and  three  hours  after  he  had  iwil 
lowed  the  liquid.  He  fell  into  a  stupor  which  became  deeper  and  deepi 
until  death  took  place,  without  vomiting  or  convulsions,  twelve  hflii 
after  the  ingestion  of  the  poison.  ('  Med.  Times  and  Graz.'  1862, 1,  p.2Sl 
Tlie  following  cases  occun-ed  at  Maidstone,  in  1865.  A  boy,  ei  11 
applied  a  bottle  containing  nitrobenzol  to  his  lips.  No  symptoms  folkmi 
at  the  time,  and  the  boy  ate  his  dinner  as  usual.  Some  hours  elaptfi 
when  he  suddenly  became  insensible.  He  was  almost  pulseless,  and  U 
jaws  were  spasmodically  closed:  the  skin  of  the  face  was  purple,  !■ 
the  lips  wei'e  livid.  He  died  in  about  four  horn's  after  the  seizure^  ni 
twelve  hours  after  taking  the  poison.  Some  small  quantity  was  wai 
probably  swallowed,  as  the  contents  of  the  stomach  had  a  strong  smell  i 
the  liquid.  A  cook  in  the  same  family  also  applied  the  bottle  to  her  Ifl 
Tt  tasted  bitter.  She  had  her  dinner  as  usual,  but  an  hour  after  tasta| 
the  nitrobenzol  she  was  seized  wth  vomiting  and  felt  very  ill — ^hcr  Vf 
were  black,  and  her  face  was  purple  and  white.  The  woman  reoorem 
The  poison  had  been  wrongly  labelled  oil  of  bitter  almonds.  For  sefBil 
cases  of  poisoning  by  this  liquid  see  Husemann's  *  Jahi'esber.'  1872,  p.  58; 
and  a  paper  by  Schenk,  Horn's  *  Vierteljahrsschr.*  1866,  vol.  1,  p  32. 

In   a  paper  commumcatod.  to  \k^  ^&cs^  ^^.iety  in   1863,  LetUff 
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tlescribed  two  cases  which  fell  nnder  his  observation.     In  one  a  man,  set. 
43,  spilled  a  quantity  of  nitrobenzol  over  his  clothes,  and  went  about 
several  honrs  ^breathing  an  atmosphere  saturated  with  the  vapour.     The 
effects  were  nearly  the  same  in  both  cases  ;  although  in  one  the  poison  was 
inhaled  in  vapoor,  and  in  the  other  it  was  swallowed  as  a  liquid.     For 
some  time-  there  was  no  feeling  of  drowsiness  in  the  man  ;  gradually,  how- 
ever, his  &ce  became  flushed,  his  expression  stupid,  and  his  gait  unsteady ; 
he  had  the  appearance  of  a  person  who  had  been  drinking.     The  stupor 
mdually  increased,  until  it  passed  into  profound  coma,  and  in  this  state 
ne  died.    The  progress  of  each  of  the  &.tal  cases  was  much  the  same  as 
that  of  slow  intoxication,  excepting  that  the  mind  was  perfectly  clear, 
until  the  coming  on  of  the  fatal  coma.     This  was  sudden,  like  a  fit  of 
ipoplexy ;  and  from  that  moment  there  was  no  return  of  consciousness  or 
oodily  power :  the  sufEerer  lay  as  if  in  a  deep  sleep,  and  died  without  a 
strnggle.     The  duration  of  each  case  was  neai*ly  the  same.    About  four 
lionTS  elapsed  from  the  time  of  taking  or  inhaling  the  poison  to  the  setting- 
in  ol  the  coma,  and  this  lasted  five  hours.     The  appearances  after  death 
were — flushed  face  and  livid  lips:   the  superficial  vessels  of  the  body, 
specially  about  the  throat  and  arms,  were  gorged  with  blood,  which  was 
everywhere  black  and  fluid.     The  dependent  parts  were  turgid,  the  lungs 
loniewhat  congested;   the  cavities  of  the  heart  were  full  of  blood;  the 
iirer  was  of  a  purple  colour,  and  the  gall-bladder  distended  with  bile; 
the  brain  and  its  membranes  were  congested,  and  in  the  case  of  the  man 
4here  was  much  bloody  serosity  in  the  ventricles.     Nitrobenzol,  as  well  as 
^uriline,  into  which  it  appears  to  be  partially  converted  in  the  body,  was 
^letected  in  the  brain  and  stomach.     (*  Proc.  Royal  Soc.  1863/  p.  550.)     It 
is  not  stated  what  the  result  of  the  analysis,  if  any,  was  in  reference  to  the 
case  of  death -from  the  vapour,  in  which  the  poison  was  absorbed  through 
the  lungs.     In  performing  some  experiments  on  animals,  Letheby  found 
l^t  the  local  action  on  the  stomach  was  slight;  there  was  rarely  any 
vomiting,  and  there  was  either  rapid  coma,  or  a  slow  setting-in  of  paralysis 
-and  coma,  after  a  long  period  of  inaction.     There  was  a  complete  loss  of 
tobntary  power,  a  spasmodic  fixing  of  the  muscles  of  the  back,  with 
violent  struggles,  a  look  of  distress,  and  occasionally  a  kind  of  epileptic 
•^    The  pupils  were  widely  dilated,  the  action  of  the  heart  was  irregular, 
^  the  breathing  difficult.     The  time  of  death  in  the  more  rapid  cases 
"Viried  from  twenty-five  minutes  to  twelve  hours  after  the  administration 
of  the  poison.     In  other  experiments,  in  which  smaller  doses  were  given, 
tile  time  that  elapsed  between  the  administration  of  the  poison  and  the 
<5oniing-on  of  the  first  symptoms  (an  epileptic  fit)  varied  from  nineteen 
^  fleventy-two  hours ;  in  most  cases  it  was  about  two  days,  and  the  time 
^f  death  was  from  four  to  nine  days.     The  appearances  were  similar  to 
ftoee  already  described.     When  death  had  taken  place  within  twenty-four 
J^ODPB,  the  odour  of  the  nitrobenzol  was  clearly  perceptible  in  the  stomach, 
^'^aiUfand  lungs ;  and  aniline  (from  the  chemical  conversion  of  nitrobenzol) 
^^  found  in  the  organs.     In  the  slower  fatal  cases  the  odour  had  often 
^tirely  disappeared ;  but  traces  of  aniline  could  be  detected  in  the  brain 
^^  urine,  and  sometimes  in  the  stomach   and  liver.     Occasionally  no 
^^ace  of  the  substance  was  found,  although  death  had  taken  place  from 
*lie  poison. 

This  compound  differs  from  the  ordinary  narcotics  in  its  powerful  and 
l^enistent  odour,  which  would  render  it  difficult  for  a  person  to  administer 
^t,  either  in  the  form  of  liquid  or  vapour,  unknowingly  to  another ;  in  the 
production  of  profound  coma  at  an  uncertain  interval  after  the  stupor; 
^nd  in  the  rapidly-fatal  effects  when  coma  has  followed.  It  operates 
)K>werfally  as  a  poison  in  vapour  as  well  as  in  a  liquid  state ;  in  the  human 
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subject  the  symptoms  resembling  tbose  of  the  first  stage  of  imxwi 
poisoning.  The  rapidlj-&tal  cases  only  would  be  likelj  to  be  ndifeak 
for  apoplexy,  but  in  these  the  poison  would  be  detected  by  its  odour. 

In  1876,  a  man,  sot.  21,  was  prescribed  three-minim  doses  of  'beni 
rect.'  three  times  a  day.  By  mistake,  the  dispenser  read  the  prescripti 
as  ordering  ^  benzol  nit,'  and  gave  nitrobenzol.  The  first  day  he  took  tin 
doses  the  patient  was  observed  to  look  a  little  pale  and  weaJc,  but  be  was  i 
conscious  of  feeling  ill  till  after  taking  the  seventh  dose  at  9  A-M*  next  di 
The  aggregate  amount  of  nitrobenzol  now  taken  was  ascertained  to 
28  minims.  At  2  p.m.,  five  hours  after  taking  this  final  dose,  after  wal 
ing  not  more  than  forty  yards  in  the  street  from  his  office,  he  fell  doti 
He  was  just  able  to  give  his  address,  and  then  became  insensible. 
8.15  P.M.  when  seen  by  Gtross  he  was  cold,  and  the  surEace  of  the  bo 
was  blueish-purple.  There  was  no  pulse,  but  by  the  stethoscope  the  hei 
could  just  be  heard  faintly  beating.  The  lower  jaw  was  rigidly  dosa 
but  the  limbs  were  flaccid  and  dropped  powerless  when  raised ;  the  pup 
were  widely  dilated.  No  breathing  could  be  perceived  for  twenty  minnt 
after  this.  He  was  treated  as  for  prussic  acid  poisoning,  it  being  thong 
that  the  poison  was  oil  of  bitter  almonds.  At  7  p.m.  he  became  consoiin 
and  complained  of  headache.  At  9  p.m.  the  skin  was  still  blue.  Ne 
day  he  was  i&irlj  convalescent.  From  the  urine  collected  on  the  monuii 
f oUowing  the  accident,  the  editor  extracted  a  substance  having  the  odoo 
of  nitrobenzol. 

Analysis. — ^Nitrobenzol,  or  'Essence  of  Mirbane,'  is  a  pale  leoutt 
coloured  liquid,  of  a  strong  odour  resembling  that  of  bitter  almouk 
It  has  a  pungent  hot  disagreeable  taste.  It  gives  to  confcctioneiy  the 
smell,  but  not  the  pleasant  taste,  of  oil  of  bitter  almonds.  It  gam  i 
greasy  stain  to  paper,  leaving  a  yellow  mark  when  the  stain  disappem* 
It  sinks  in  water,  and  is  partly  dissolved,  giving  to  it  a  yellowish  ooloor. 
It  is  soluble  in  alcohol,  ether,  and  chloroform ;  but  when  these  tn 
agitated  with  water,  it  is  in  great  part  separated  from  its  ethereal  and 
chloroformic  solutions.  It  has  no  basic  qualities ;  its  aqueous  solution  v 
not  precipitated  either  by  tannic  acid  or  the  chloriodide  of  mercuiy  tfd 
potassium.  It  is  highly  combustible,  burning  with  a  yellow  smoky  flam^* 
It  yields  no  Prussian  blue  when  mixed  with  ferrous  sulphate,  alcohol, 
potash,  and  subsequently  hydrochloric  acid ;  and  its  vapour  produces  so 
silver  cyanide  with  a  solution  of  the  nitrate.  It  is  distinguished  from 
all  other  liquids,  except  the  essential  oil  of  almonds,  by  its  odour,  isd 
from  this  oil  by  the  following  test.  Pour  a  few  drops  of  each  on  a  plate 
and  add  a  drop  of  strong  sulphuric  acid.  The  oil  of  almonds  aoqaim 
a  rich  crimson  colour  with  a  yellow  border,  the  nitrobenzol  produces  po 
colour.  With  a  crystal  of  chlorate  of  potash  and  a  drop  of  sulphuric  wA 
it  yield  a  violet  colouration*  In  order  to  separate  it  from  organic  liqn^ 
they  may  be  acidulated  with  sulphuric  acid,  and  submitted  to  distilbtioo 
in  an  apparatus  similar  to  that  which  is  described  at  page  270,  fig.  18.  J* 
any  of  it  exists  in  a  free  state,  its  odour  will  be  sufficient  for  detecting  ij' 
presence.  It  is  converted  into  aniline  by  acting  upon  it  with  acetic  acid 
and  iron  filings.  There  is  no  probability  that  this  liquid  will  be  succeflsfaDj 
employed  for  the  purposes  of  murder  without  the  certainty  of  detection. 

Aniline. 

This  is  a  narcotic  liquid  resembling  nitrobenzol  in  its  toxic  effecte 
Schuchardt  found  that  a  small  rabbit  was  killed  by  sixty  drops  in  i^ 
hours  and  a  quarter,  and  a  large  rabbit  by  one  hundred  drops  in  fov 
hours.  There  was  loss  of  sensibility  with  loss  of  heat,  and  violen 
clonic  and  tonic  convulsions  ensued  which  continued  until  death.    iVoi 
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experiments  performed,  ii  does  not  appear  to  be  an  active  poison  as  a 
liqiiid,  and  it  seems  to  affect  the  spinal  marrow  more  than  tbe  brain.  It 
law  also  a  local  irritant  action.  Tnmbnll  gave  half  a  dracbm  of  the 
sulphate  to  a  dog.  In  two  honrs  and  a  half  the  animal  vomited,  and  an 
hoar  later  it  was  purged.  It  became  dnll,  weak,  and  tremnlons ;  the  pulse 
was  rapid,  and  the  bveathing  laboured.  The  feet  were  cold,  the  hind  legs 
paialyaed,  and  the  tongne  was  of  a  bine  coloar.  In  five  hoars  the 
mnptoms  abated,  and  the  next  day  the  animal  had  recovered.  Q  Lancet,' 
Hov.  16, 1861.) 

Lethebj  fonnd  that  aniline  given  to  dogs  and  cats  in  doses  of  from 
hrentj'  to  sixty  drops,  caused  a  rapid  loss  of  voluntary  power.  The  animal 
itimered  and  fell  upon  its  side  powerless,  the  head  was  drawn  back,  the 
jn^B  were  dilated,  the  breathing  was  difficult,  and  the  action  of  the  heart 
famnltnons ;  there  were  slight  twitchings  or  spasms  of  the  muscles,  and 
Hie  animal  quicklv  passed  into  a  state  of  coma,  from  which  it  did  not 
recover,  death  takmg  place  in  from  half  an  hour  to  thirty-two  hours.  On 
inspection,  the  brain  and  its  membranes  were  congested,  the  cavities  of  the 
hsart  were  nearly  full  of  blood,  and  the  lungs  but  slightly  congested.  The 
Uood  all  over  the  body  was  black  and  coagulated.  The  poison  was  easily 
daoovered  in  the  brain,  the  stomach,  and  the  liver,  although  it  was  found 
fthii,  as  nitrobenzol  is  changed  into  aniline,  so  in  some  cases  aniline  and 
ifti  salts  are  converted  into  mauve  or  magenta  pigment.  This  arises  from 
Hm  oxidation  of  the  salts,  and  it  has  been  especially  observed  on  the  sur&ce 
sf  the  body.  ('  Proc.  Boy.  Soa'  1863,  p.  556.)  Aniline  is  a  liquid  of 
aanseous  odour  and  taste,  and  could  hardly  be  taken  or  administered  with- 
fmi  the  consciousness  of  the  person  taking  it.  The  salts  appear  to  have 
my  little  action.  They  have  been  used  medicinally  in  large  doses  without 
poducing  any  unusual  effects.  In  one  case,  406  grains  of  the  aniline 
Ik^hate  were  given  to  a  patient,  in  the  course  of  a  few  days,  without 
mj  symptoms  of  poisoning.  (Letheby,  loc.  cit.  See  also  '  Med.  Times  aind 
Bsi.*  1862,  1,  p.  239.)  It  is  difficult  to  suppose  that  combination  with  an 
ieid  to  form  a  perfectly  soluble  salt  can  render  aniline  inert,  as  this  would 
It  contraxy  to  experience  in  reference  to  other  bases,  e,g,  nicotine  and  conia. 

There  are  facts  which  show  that  the  vapour  of  aniline,  even  when  much 
Aated,  exerts  a  noxious  effect  on  man.  A  workman  accidentally  broke  a 
mboy  containing  a  large  quantity  of  this  liquid ;  the  aniline  fell  over  him, 
kt  none  entered  his  mouth.  In  his  anxiety  to  wipe  up  the  aniline,  he 
teired  the  vapour  for  some  time,  felt  giddy,  and  complained  of  his  head 
w  chest.  When  seen,  some  hours  after  the  accident,  his  face  and  body 
^fte  of  a  livid  leaden  hue,  the  lips,  gums,  tongue,  and  eyes  of  a  corpse-like 
ttieish  pallor ;  his  breathing  was  gasping,  and  he  appeared  at  the  point  of 
'itth.  There  was  no  convulsion ;  he  was  sensible,  and  able  to  give  an 
iQconnt  of  his  feelings.  His  pulse  was  small  and  irregular.  Under  active 
Wtment  he  recovered.  ('  Pharm.  Jour.'  July,  1862,  p.  42. ;  '  Med.  Times 
^  Gaz.'  1862, 1,  p.  58a) 

A  boy,  teL  16,  was  brought  into  the  London  Hospital  in  a  semicomatose 
(Audition.  In  scrubbing  out  an  aniline  vat  he  had  breathed  the  vapour ; 
Hd  although  he  did  not  suffer  pain  or  discomfort  at  the  time,  he  was 
i^ddenly  seized  with  giddiness  and  insensibility.    When  brought  to  the 

Sital  he  looked  like  a  person  in  the  last  stage  of  intoxication ;  the  face 
surface  of  the  body  were  cold,  and  the  pulse  was  slow  and  almost  im- 
Sxceptible,  the  action  of  the  heart  was  feeble,  and  the  breathing  heavy  and 
4iorioas.  After  rallying  a  little,  he  complained  of  pain  in  his  head  and 
(ddiness.  His  face  had  a  purple  hue,  and  his  lips,  the  lining  membrane 
(  his  mouth,  as  well  as  his  nails,  had  a  similar  purple  tint.  On  the  next 
%7  the  narcotic  symptoms  had  passed  away,  but  he  waa  temsjikfiXAij  \Xtsa> 
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and  looked  like  a  patient  in  the  last  stage  of  Asiatic  cholera.  ('  Med. 
Times  and  Gaz.'  1862,  1,  p.  239.)  These  cases  appear  to  show  that  aniline 
Taponr  is  less  poisonons  than  that  of  nitrohenzol^  and  that  the  symptoma 
follow  more  rapidly  on  the  inhalation  of  the  vaponr.  Krenser  has  notioed 
among  the  workers  in  aniline  that  they  have  snIEered  from  intense 
bronchitis,  with  a|violent  dry  spasmodic  congh,  accompanied  by  nlceratioiis 
on  the  scrotnm  and  extremities.  The  parts  were  swollen  and  painfnl,  and 
covered  with  thick  black  cmsts.  This  was  obvionsly  from  want  of  cleanli- 
ness. C  Ed.  Month.  Joar.'  Aug.  1864,  p.  172.)  For  a  fnU  account  of  the 
effects  of  aniline  on  animals,  the  reader  is  referred  to  a  pamphlet  by  Son- 
nenkalb,  *  Anilin  nnd  Anilinfarbcn,'  Leipzig,  1864,  p.  20.  The  injurious 
effects  to  public  health  likely  to  arise  from  the  employment  of  anilina 
colours  in  confectionery  and  cosmetics,  are  also  fnlly  described  in  this 
essay.  Some  of  the  aniline  dyes  by  contact  with  the  skin  have  produced 
much  irritation  and  sometimes  an  eczemat.  This  subject  has  attracted 
much  attention  in  Germany.  (See  Enlenberg's  *  Vierteljahrsschr.'  1871^ 
2,  325.)  Many  mineral  substances  of  an  irritant  nature  are  used  in  th^^ 
preparation  of  these  dyes,  and  the  articles  are  not  always  freed  from  thei^^ 
by  washing.     It  is  now  proved  that  the  pure  dyes  are  not  poisonous. 

Analysis. — Commercial  aniline  is  an  oily  liquid  of  a  reddish-lnov^^ 
colour,  with  a  peculiar  tarry  odour.     It  produces  a  volatile  greasy  stain  ^n 
paper.     It  is  volatile  and  combustible,  burning  with  a  thick  smoky  flacne 
It  falls  to  the  bottom  of  water,  and  does  not  readily  dissolve  in  it.    It  if 
soluble  in  alcohol   and  ether,  but  only  sparingly  in  chloroform:  in  ibe 
latter  property  it  differs  fron  nitrobenzol.     Sulphuric  acid  combines  mth 
it  to  produce  a  white  sulphate,  soluble  in  water.     A  solution  of  bleaching 
powder  added  to  the  acid  watery  liquid  produces  a  blue  colour  passing 
into  various  shades  of  purple  and  brown. 

The  solution  of  aniline  sulphate  is  not  precipitated  either  by  tannio 
acid  or  by  chloriodide  of  mercury  and  potassium ;  but  aniline  itself,  in  the 
small  quantity  in  which  it  is  dissolved  by  water,  yields,  like  the  alkalies,  i 
yellow  precipitate  with  arsenio-nitrate  of  silver.  It  also  reduces  com- 
pletely a  solution  of  auric  chloride — precipitating  metallic  gold.  Wben 
pure  aniline  is  heated  with  powdered  corrosive  sublimate,  it  produces  a 
rich  crimson  dye.  When  present  in  organic  liquids,  aniline  may  be 
separated  by  digesting  the  concentrated  liquid  in  alcohol,  mixed  inihi 
little  diluted  sulphuric  acid.  The  alcoholic  extract,  distilled  at  a  high 
temperature  with  a  solution  of  potash,  yields  aniline.  This  may  be  tested 
by  the  methods  above  described. 

Oil  of  "Wormwood.     Absinthe. 

The  following  is  the  report  of  a  case  of  poisoning  by  this  oil.  A  dmg- 
gist's  shopman  was  found  early  one  morning  by  his  master,  lying  on  the 
floor  of  the  shop,  perfectly  insensible,  convulsed,  and  foaming  at  the  montii' 
Ho  was  in  a  short  time  no  longer  violently  convulsed,  but  was  still 
insensible ;  the  jaws  were  clenched,  and  the  pupils  dilated.  The  ptJs® 
was  weak,  compressible,  and  slow.  From  time  to  time  he  uttered  incoherent 
expressions,  and  attempted  to  vomit.  Repeated  doses  of  stimulants-^ 
volatile  and  water,  lime  water,  and  an  emetic  of  mustard  and  zinc  sulph*^ 
were  administered.  Free  vomiting  ensued,  and  consciousness  partiaUj 
returned.  Artificial  warmth  was  applied  to  the  limbs,  and  brandy  g^ten  >t 
intervals,  with  draughts  of  milk  and  lime  water.  He  gradually  recover^. 
The  matters  vomited  smelt  strongly  of  oil  of  wormwood,  and  the  nature  d 
the  poison  was  placed  beyond  doubt  by  the  discovery  of  the  bottle,  with 
marks  on  its  mouth  of  the  oil  having  been  recently  poured  out.  The 
druggist  stated  that  at  least  half  an  ounce  had  been  taken.    From  the  per* 
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stent  smell  of  the  oil  in  the  ejected  matters,  after  repeated  vomiting,  it  is 
x>bable  that  this  was  even  less  than  the  real  quantity.  The  man,  on 
tooTering,  had  totally  forgotten  all  the  circnmstances  connected  with  the 
iM^  and  persisted  in  stating  that  he  knew  no  reason  why  he  should  have 
l^esi  it.  It  is,  however,  probable  that  he  imagined  himself  suffering  from 
onns,  and  sought  relief  in  an  unusual  dose  of  this  oiL  (See  '  Ann.  d'Hyg.' 
»3, 1,  p.  227.) 

A  liqueur  called  Absinthe  owes  its  properties  to  the  presence  of 
lis  oil,  with  a  large  proportion  of  alcohoL  It  has  been  much  used  in 
ESQce,  and  its  effects  when  taken  in  excess  are  those  of  a  narcotic  poison, 
ocording  to  Legrand  it  causes  derangement  of  the  digestive  organs, 
(tense  thirst,  restlessness,  giddiness,  tingling  in  the  ears,  and  illusions  of 
ght  and  hearing.  These  symptoms  are  followed  by  tremblings  in  the 
ns,  hands,  and  legs,  numbness  in  the  limbs,  loss  of  muscular  power, 
fiilirium,  loss  of  intefiect,  general  paralysis,  and  death. 

Magnan,  who  had  under  his  observation  two  hundred  and  fifty  patients 
tore  or  less  injured  in  health  by  the  abuse  of  this  intoxicating  liquid,  and 
ho  has  besides  performed  numerous  experiments  on  animals,  states  that 
pflepi^c  convulsions  are  generally  observed  in  these  cases.  Delirium 
tmens  is  the  ordinary  result  of  the  abuse  of  alcohol,  but  the  epileptic 
ktecks  are  specially  referable  to  the  absinthe.  Magnan  describes  it  as 
ilmnthe  epilepsy.'  (Husemann's  *  Jahresbericht,'  1872,  p.  499,  and  Bou- 
bardat's  *  Ann.  de  Th6rap.'  1872,  p.  66,) 

Analysis. — Absinthe  has  a  greenish  colour,  an  aromatic  odour  like  that 

I  aniseed,  and  a  hot  pungent  bitter  taste.     It  acquires  a  milky  appearance 

II  the  addition  of  water,  owing  to  the  separation  of  essential  oil  from  the 
Icohol.  It  is  a  strong  alcoholic  mixture  of  oil  of  aniseed,  oil  of  wormwood 
of  which  it  contains  0*02  to  0'04  per  cent.)  and  other  aromatic  substances. 

NiTROaLTCEEIN    (GlONOIN). 

This  is  a  sweet,  oily,  powerfully  explosive  liquid,  well  known  to  chemists 
I  a  substitution-compound  of  the  innoxious  liquid  glycerin,  obtained  in 
be  process  of  saponification.  This  liquid  is  much  used  in  mining  under 
he  name  of  *"  blasting  oil.'  It  has  a  sweet  aromatic  pungent  taste.  Field 
tetes  that  he  found  one  drop  of  the  liquid  dissolved  in  water  produced 
uensibility  and  other  symptoms  of  narcotic  poisoning.  ('  Chem.  News,' 
lov.  7,  1863),  and  that  one-fiftieth  of  a  minim  produced  in  three  minutes 
oad  noises  in  the  head  and  other  distressing  symptoms.  Mixed  with  an 
Dfosorial  earth  it  is  known  as  dynamite. 

Symptoms  and  Appearances. — Murrell  has  found  that  one  or  two  minims 
i  a  one  per  cent,  solution  of  nitroglycerin  produces  painful  pulsation 
irer  the  whole  head ;  the  pulsation  soon  affects  the  entire  body,  and  is 
0  marked  that  a  pen  held  in  the  hand  becomes  visibly  jerked.  In  five 
niniites  these  symptoms  are  followed  by  intense  headache,  languor,  and 
Impression.  Ni^glycerin  is  now  largely  employed  in  medicine  in  lieu 
li  amyl-nitrite,  which  it  greatly  resembles  in  its  effects,  except  that  these 
tte  more  lasting.  The  editor  has  seen  the  most  distressing  results  ensue 
ham  an  overdose :  the  headache  being  of  an  alarming  and  fearful  character. 

Nitroglycerin  has  in  several  instances  been  the  cause  of  accidental 
haih.  It  is  sweet,  colourless,  and  apparently  innocent  in  appearance ;  and 
hete  properties  render  it  liable  to  be  taken  in  mistake  for  other  liquids  of 
^lesB  potent  character.  In  1864,  a  girl,  SBt.  13,  died  after  drinking  some  of 
(from  a  flask.  A  man  drank  a  considerable  quantity  of  the  liquid  in  mis- 
dee  for  beer.  An  hour  later,  he  was  blue  in  the  face  and  insensible. 
^en  admitted  into  hospital  he  was  delirious  and  unconscious,  and  speedily 
)Cttme  comatose.    The  hands  were  frequently  Taised  to  ti[i^  ^l^^Al^  %&  **& 
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there  was  headacbe.  The  face  was  red  and  swollen.  He  died  mx  hours 
after  swallowing  the  poison.  The  brain  and  its  membranes  were  congested ; 
and  there  was  some  yellow  serons  flaid  in  the  yentricles.  The  langs  were 
oedematous,  the  windpipe,  stomach,  and  kidneys  reddened.  Signs  of  init^ 
tion  were  also  noted  in  the  small  intestines.  There  were  nnmerons  small 
ecchymotic  spots  on  the  f  ondns  and  larger  end  of  the  stomach.  In  a  third 
case,  a  man  drank  some  glonoin  in  mistake  for  brandy,  and  died  in  three 
honrs.  In  a  fourth  case,  a  man  recovered  after  swallowing  a  considerable 
quantity  of  the  poison.     (Schmidts  '  Jahresber.'  136,  p.  164.) 

Honert  met  with  a  case  of  poisoning  by  this  substance.     ('  Dent^  Klin.' 
1867,  p.  83.)     A  man  took  a  tablespoonfnl  of  gunpowder  as  a  remedy  for 
a  boil,  and  in  order  to  increase  its  efEect,  added  a  few  drops  of  nitro- 
glycerin.    Soon  afterwards  he  was  seised  with  great  nausea,  and  violent 
and  repeated  vomiting.  According  to  the  patient's  own  account,  he  beoune 
black  about  the  eyes,  had  extreme  headache  and  giddiness,  and  seferai 
times  became  nnconscious.     There  was  intense  vascular  disturbance,  an^ 
perspiration  rolled  in  streams  from  the  head  and  limbs.     After  some  tisi^ 
the  patient  became  paralyzed ;  and  when  seen  by  Honert,  four  hours  aftef 
the  administration  of  the  poison,  the  whole  of  the  volnntary  mnscloi^ 
except  those  of  the  face  and  eyes,  were  paralyzed.    In  the  face  and  eym 
the  paralysis  of  motion  was  incomplete.    The  heart's  action  was  retarded 
the  pulse  being  only   39,  fall  and  hard.     When  paralysis  was  at  ik 
height,  the  breathing  became  stertorous,  and  the  extremities  icy  cold.   Li 
twenty  hours  the  pulse  had  risen  to  70,  then  to  90  in  the  minute ;  and 
the  paralysis  disappeared.    After  an  attack  of  catarrh  of  the  stomach,  the 
patient  quickly  recovered. 

Many  other  cases  are  recorded.  A  miner  swallowed  two  monthfok  A 
painful  feeling  in  his  throat  made  him  aware  of  his  mistake,  and  he  drank 
a  quantity  of  milk.  He  was  not  seen  by  a  medical  man  for  an  hour  and  a 
quarter.  He  was  then  suffering  from  faintness,  difficulty  of  breathing,  and 
oppression  at  the  chest.  In  five  honrs  vomiting  and  purging  set  in. 
Shortly  before  death  the  man  lay  quietly  as  if  asleep,  breathing  feebly  and 
occasionally  with  a  deep  sigh.  The  lips  were  livid  before  death.  On 
inspection  there  was  great  congestion  of  the  membranes  of  the  brain  as 
well  as  of  the  lower  lobes  of  the  lungs.  The  mucous  membrane  of  the  ai^  I 
passages  was  of  a  red-brown  colour.  The  greater  end  of  the  stomach 
presented  a  similar  appearance  with  ecchymosis.  (Husemann's  '  Jahies- 
ber.' 1872,  p.  633.) 

The  vapour  of  this  liquid  acts  powerfully  as  a  poison,  and  even  when 
mnch  dilated  with  air  it  produces  intense  headache. 

Yrij  has  prepared  nitroglycerin  in  large  quantities,  and  has  examined 
its  chemical  and  physiological  properties.  Sobrero,  who  discovered  it  ia 
1847,  stated  that  the  smallest  quantity  was  sufficient  to  produce  the  most 
violent  headache,  and  he  concluded  from  this  that  it  was  a  powerful  poieoo. 
Yrij  found  that  the  vapour  caused  intense  headache,  but  that  it  had  no 
poisonous  properties.  Ho  gave  two  drops  to  a  rabbit,  and  no  symptoma  of 
poisoning  were  produced.     ('  Pharm.  Jour.'  1855-6,  p.  229.) 

Analysis. — Nitroglycerin  is  a  heavy,  oily-looking  liquid.  It  is  dissolved 
by  water,  but  is  insoluble  in  alcohol  and  ether.  It  explodes  violently  when 
struck  or  subjected  to  concussion.  Nitroglycerin  yields  a  red  colour  when 
treated  with  aniline  and  strong  sulphuric  acid ;  and  also  a  red  colour  when 
treated  with  brucine  and  strong  sulphuric  acid  (free  from  nitric  acid). 

Alcohol. 

Symptoms. — Concentrated  spirits  of  wine  t.e.  alcohol  with  only  a  small 
admixture  of  water,  attracts  water  eagerly  from  all  ordinary  organic  lifinK 
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1  dead  tissiieB ;  and  hence  acts  like  an  irritant  poison.  Usually,  however, 
\  local  injuy  to  the  stomach  is  small  compared  with  the  general  results 
ich  ensue  from  the  swallowing  of  a  large  quantity  of  any  concentrated 
oholic  liquid.  A  drawing  in  the  museum  at  Guy's  Hospital  furnishes  a 
)d  illiistration  of  the  local  action  of  alcohol :  the  whole  of  the  mucous 
mbrane  of  the  stomach  is  of  a  hrownish-red  colour,  and  highly  corrugated. 
other  liquid  largely  affecting  the  hrain  has  so  intense  a  local  action  on 
)  stomach.  In  general,  the  symptoms  produced  by  a  poisonous  dose  of 
ohol  come  on  in  the  course  of  a  few  minutes.  There  is  confusion  of 
m^ht,  with  inability  to  stand  or  walk,  a  tottering  gait,  and  giddiness 
bwed  by  stupor  ana  coma.  Should  the  person  recover  from  this  stage, 
mif^iTig  supervenes.  The  insensibility  produced  by  alcohol  may  not  come 
until  after  a  certain  period,  and;,then  suddenly.  Ghristison  met  with 
instance  in  which  a  person  fell  suddenly  into  a  deep  stupor,  some  time 
er  he  had  swallowed  sixteen  ounces  of  whisky,  without  any  of  the 
Asl  premonitoiT  symptoms.  In  another  instance,  a  person  may  ap- 
rently  recover  trom  the  first  efEects,  and  then  suddenly  become  insensible 
d  die  convulsed.  There  is  a  ghastly  or  vacant  expression  in  the  face, 
uch  is  sometimes  suffused  and  bloated ;  the  lips  are  livid,  and  the  pupils 
a  dilated  and  fixed ;  if  they  possess  the  power  of  contracting  under  the 
ftoenoe  of  light,  it  is  a  favourable  sign.  ('  Lancet,'  Jan.  27,  1855,  p.  89.) 
be  whites  of  the  eyes  are  generally  much  suffased.  The  breath  has  an 
Dcdiolic  odour.  The  more  concentrated  the  alcohol,  the  more  rapidly 
e  the  symptoms  induced,  and  they  are  also  more  severe  in  their  character. 
Date  alcohol  commonly  produces  a  stage  of  exitement  before  stupor,  while 
the  action  of  concentrated  alcohol  there  may  be  profound  coma  in  a  few 
mntes.  The  cause  of  death  may  be  generally  traced  to  congestion  of  the 
lain  or  lungs,  or  both.  Alcohol  may  act  as  a  poison  by  its  vapour.  If 
le  ooncentrated  vapour  be  respired,  it  will  produce  the  usual  effects  of 
ijkxzication.  There  is  a  case  on  record  in  which  a  child  two  years  of  age 
■s  thrown  into  an  apoplectic  stupor  by  the  alcoholic  vapour  of  eau  de 
efegne» 

'Hie  symptoms  arising  from  apoplexy,  from  concussion  of  the  brain,  the 
iaets  of  opium,  or  those  of  carbolic  acid,  have  been  sometimes  mistaken 
m  those  of  poisoning  by  alcohol,  and  persons  have  been  wrongly  charged 
ilh  being  wink.  With  respect  to  concussion^  a  difficulty  can  arise  only 
I  reference  to  the  more  advanced  stage  of  poisoning  by  alcohol,  i.e.  in 
Uch  there  is  profound  coma.  Intoxication  may  in  general  be  easily 
■trngnished  by  the  odour  of  the  breath,  for  so  long  as  the  symptoms 
antinue,  the  alcohol  is  eliminated  by  the  lungs.  If  there  should  be  no 
Hoeptible  odour  of  any  alcoholic  liquid,  the  presumption  is  that  the 
pBtptoms  are  not  due  to  intoxication.  Wlien  the  alcoholic  odour  is 
SKoeptible,  the  symptoms  may  still  be  combined  with  the  effects  of 
Boplexy  or  concussion — a  fact  which  can  be  cleared  up  only  by  a  history 
i  vie  case,  or  a  careful  examination  of  the  head  for  marks  of  violence.  In 
momng  by  opium  there  will  be  a  strong  smell  of  this  drug  in  the  breath, 
he  symptoms  come  on  much  more  gradually,  and  are  marked  by  drowsi- 
am  and  stupor,  passing  into  complete  lethargy,  with  general  relaxation  of 
he  muscles,  and  inability  to  walk.  In  poisoning  bv  alcohol  there  is  either 
pnat  excitement  some  time  before  the  stupor,  which  comes  on  suddenly,  or 
hb  person  is  found  in  a  state  of  deep  coma  a  few  minutes  after  having 
■ken  the  poison.  In  poisoning  by  opium  the  face  is  pale,  and  the  pupils 
kie  contraicted : — ^in  poisoning  by  alcohol  the  face,  under  excitement,  is 
more  commonly  flushed,  and  the  pupils  are  generally  dilated.  Another 
^Mt  to  be  noticed  is,  that  while  peiHFect  remissions  are  rare  in  poisoning  by 
ipinm,  in  poisoning  by  alcohol  a  person  frequently  recovers  \^  ^tai^  «xA. 
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dies  Bnbseqiientlj.  When  coma  has  snpervened,  the  patient  may  be  ronsed 
by  a  lond  noise  or  a  violent  shock  in  either  case,  and  it  is  very  difficnllr 
under  these  circumstances  to  draw  a  well-marked  distinction.  The  odoar 
of  the  breath,  or  an  examination  of  the  flnid  drawn  from  the  stomadh  by 
the  pnmp,  may  then  show  which  poison  has  been  taken :  bat  the  treatment 
is  the  same  in  both  cases.  In  poisonine  by  carbolic  acid,  there  is  the 
peculiar  odour  of  the  acid  in  the  breaui,  a  white  furred  or  shrivelled 
tongue,  and  a  white  or  brown  stain  about  the  angles  of  the  mouth. 

Appearances. — The  stomach  has  been  found  intensely  congested  or 
inflamed,  the  mucous  membrane  presenting  in  one  case  a  bright  red,  and 
in  another  a  dark  red-brown  colour.     When  death  has  taken  place  rapidlj, 
there  may  be  the  peculiar  odour  of  some  form  of  spirits  in  the  contents* 
but  this  will  not  be  perceived  if  the  quantity  taken  was  small,  or  nuay 
hours  have  elapsed  before  the  inspection  is  mside.     The  brain  and  its  mem* 
branes  are  found  congested,  and,  in  some  instances,  there  is  effnsion  of 
blood  or  serum  beneath  the  inner  membrane.     In  a  case  in  which  a  pint  of 
spirits  had  been  taken,  and  proved  fatal  in  eight  hours,  black  extravasation 
was  found  on  the  mucous  membrane  of  the  stomach ;  but  no  trace  of  alcohd 
could  be  detected  in  the  contents.    ('  Dub.  Med.  Press,'  i.  293.)     The  actum 
of  a  strong  alcoholic  liquid  on  the  mucous  membrane  of  the  stomach  so 
closely  resembles  the  effects  produced  by  arsenic  and  other  irritants,  w 
easily  to  give  rise  to  the  suspicion  of  mineral  irritant  poisoning.  A  girl  vu 
found  at  four  o'clock  in  the  morning  lying  perfectly  insensible  on  the  floor. 
She  had  had  access  to  some  brandy  which  she  had  swallowed  from  a 
quartern  measure  found  near  her  quite  empty.     She  had  spoken  to  ha 
mother  only  ten  minutes  before,  so  that  the  symptoms  must  have  come 
on  very  rapidly.     She  was  seen  by  Adams  four  hours  afterwards.    She 
was  then  quite  insensible,  in  a  state  of  profound  coma,  the  skin  cold  and 
covered  with  a  clammy  perspiration.     There  had  been  slight  vomiting. 
The  child  died  in  twelve  hours,  without  recovering  consciousness  from  the 
time  at  which  she  was  first  found.     On  inspection,  there  was  congestion  of 
the  brain  and  its  membranes  :  the  heart  and  lungs  were  quite  healthy  The 
mucous  membrane  of  the  stomach  presented  patches  of  intense  redness,  and 
in  some  places  it  was  thickened  and  softened  ;  portions  of  it  were  detached 
and  hanging  loosely  in  the  stomach ;  and  there  were  patches  of  black 
extravasated  blood  about  it.     It  contained  a  greenish-coloured  liqnid,  bat 
there  was  no  smell  of  brandy  in  it,  neither  was  this  perceptible  in  the 
breath  of  the  child,  four  hours  after  the  alcoholic  liquid  had  been  taken. 
At  first  it  was  suspected  that  arsenic  had  been  administered,  bnt  the 
symptoms  were  not  those  of  arsenical  poisoning,  and  neither  arsenic  nor 
any  other  metallic  irritant  was  pi^escnt  in  the  contents  of  the  stomach,  bat 
traces  of  alcohol  were  detected  by  the  process  described  below. 

Analysis. — When  a  large  dose  has  been  taken  and  the  case  has  proved 
rapidly  fatal,  the  contents  of  the  stomach  may  have  the  odour  of  alconol,  or 
of  the  alcoholic  liqnid  taken.  The  odour  is  not  always  perceptible,  or  it 
may  be  concealed  by  other  odours.  In  a  case  of  poisoning  by  gin,  the 
liquid  drawn  from  the  stomach  by  the  pump  after  seven  hours  had  so 
odour.  In  the  case  of  the  child  above  related,  the  smell  of  brandy  had 
entirely  disappeared  in  twelve  hours.  The  whole  of  the  contents  or  of  the 
suspected  liquid  should  be  distilled  in  a  water-bath,  with  a  proper  con- 
densing apparatus  attached.  If  the  liquid  has  an  acid  reaction,  it  should 
be  first  neutralized  by  a  solution  of  sodium  carbonate.  The  watery  liquid 
obtained  should  be  mixed  with  fused  calcium  chloride  or  anhydrous  copper 
sulphate  in  sufficient  quantity,  and  submitted  to  a  second  distillation  in  a 
smaller  retort,  by  a  water-bath.  The  liquid  resulting  from  the  second  dis- 
tillation should  be  agitated  with  rather  more  dry  potassium  carbonate  than 
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will  dissolve,  in  a  small  tabe  provided  with  a  stopper,  and  allowed  to 
ind.  A  stratum  of  alcohol,  if  present,  will,  after  a  time,  float  on  the 
i&oe,  and  maj  be  drawn  off  by  a  pipette  and  examined.  Tests, — 1. 
loohol  has  a  hot  pnngent  taste,  a  peculiar  odour,  and  is  very  volatile.  2. 
bsorbed  in  asbestos,  it  bums  with  a  pale  blue  flame,  which  deposits  no 
rbon  on  white  porcelain  ;  and  when  burnt  in  the  mouth  of  an  inverted 
it-tube,  containing  a  few  drops  of  baryta  water,  it  produces  a  well- 
irked  white  deposit  of  barium  carbonate.  Lime  water  may  be  substituted 
r  baryta  water  in  this  experiment.  Carbonic  acid  and  water  are  the 
le  proiducts  of  its  combustion.  3.  The  liquid  becomes  green  when  boiled 
ihafew  drops  of  a  solution  of  potassium  bichromate  mixed  with  sulphuric 
id.    4.  The  alcohohc  liquid  is  made  alkaline  with  a  solution  of  potash 

soda,  warmed,  and  a  solution  of  iodine  in  potassium  iodide  is  added 
liil  ihe  liquid  is  brownish  yeUow ;  potash  is  again  added  till  the  liquid 
ain  becomes  colourless.  Sooner  or  later  iodoform  separates  as  a  yellow 
ily  precipitate ;  which,  when  examined  under  the  microscope,  is  seen  to 
nsist  of  six-sided  stars  and  rosettes. 

The  following  method  will  allow  of  the  detection  of  a  quantity  of 
Dohol  too  small  for  separation  by  the  process  above  mentioned.  Make  a 
izture  of  strong  sulphuric  acid  and  a  saturated  solution  of  potassium 
cfaromate:  moisten  with  this  mixture  a  few  fibres  of  asbestos,  and 
dose  them  in  a  glass  tube  connected  with  the  retort  or  flask  in  which 
itillation  is  carried  on.  For  this  purpose  a  flask  or  tube  similar  to  those 
ed  for  detection  of  chloroform  vapour  will  be  f  onnd  serviceable  (see  flg.  50, 
406).  The  smallest  portion  of  alcohol- vapour  passing  over  the  asbestos, 
imediately  renders  it  green,  by  converting  the  chromic  acid  into  chromic 
loride.  This  may  serve  as  a  trial  test  or  for  evidence,  according  to  cir- 
iBstances.  The  tube  may  be  removed,  and  the  condensed  vapour 
fleeted  for  the  application  of  the  other  tests.  Ether  and  methyl  alcohol 
ioduce  a  similar  result. 

Vrom  lapse  of  time,  the  effects  of  treatment,  or  absorption  and  elimina* 
■i,  there  may  be  no  trace  of  alcohol  in  the  stomach  or  intestines,  never- 
■bes  the  person  may  have  died  irom.  the  effects.  In  one  case,  fatal  in 
At  honrs,  no  alcohol  was  found  in  the  stomach  (p.  400).  One  cause  of 
Sbnre  may  sometimes  be  traced  to  the  distillation  being  restricted  to  a 
Hiion  of  the  contents.  It  is  advisable  to  distil  the  whole,  as,  if  necessary; 
b  distillate  or  the  residue  can  be  examined  for  other  poisons. 

Ether. 

Symptoms  and  Effects. — Ether,  in  moderate  doses,  has  a  hot  burning 
ite,  and  produces  during  swallowing  a  sense  of  heat  and  constriction  in 
s  throat.  It  causes  great  excitement  and  exhilaration,  followed  by  in- 
tieation,  but  persons  may  become  habituated  to  it,  and  thus  after  a  time 
Umy  be  taken  in  very  large  quantities  with  comparative  impunity.  It 
lUes  intoxication  more  rapidly  than  alcohol,  but  this  state  is  of  snorter 
Kniion.  The  effects  produced  on  the  system,  when  a  large  dose  has  been 
Cen,  are  not  unhke  those  occasioned  by  alcohol.  Orfila  found  that  about 
If  an  ounce  of  ether,  administered  to  a  dog,  caused,  in  a  few  minutes, 
disposition  to  vomit.  This  was  followed  by  giddiness,  and  in  ten 
imtes  by  an  entire  loss  of  power  in  the  muscles.  The  breathing  was 
nfol  and  hurried,  but  there  were  no  convulsions.  After  a  slight  abate- 
nt  in  the  symptoms,  the  dog  feU  into  a  state  of  insensibility,  and  died 
lliree  honrs.  The  whole  of  the  mucous  membrane  of  the  stomach  was 
a  blackish-red  colour,  and  with  the  other  coats  intensely  inflamed: 
ore  waa  a  slight  inflammation  of  the  duodenum ;  but  the  rest  of  the 
cnentary  canal  was  in  a  healthy  condition.  The  heart  conlavue^  -^^xV^i^^ 
roL.  I.  %  T> 
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coagulated  black  blood:  the  Inngs  were  gorged  with  fluid  Uood.  (Op. 
cit.  ii.  531.)  Ether  as  a  liquid  has  not,  ao  far  as  is  known,  defrtzoyed 
life;  but  when  its  vapour  has  been  breathed,  it  has  caused  death  in 
several  instances.     (See  '  Ok  Poisons,'  2nd  ed.  p.  731.)  ^ 

Analysis. — ^When  ether  has  been  taken  as  a  liquid  and  has  cansed 
death,  it  may  be  separated  from  the  contents  of  the  stomach  by  the  prooen 
described  for  alcohol.     The  chromic  add  process  (p.  400)  applied  to  tiie 
vapour  during  distillation  wiU  detect  a  minute  quantity;   and  bj  its 
peculiar  odour  ether  may  be  easily  distinguished  from  aloohol  or  pyrozylie 
spirit.     1 .  Ether  is  highly  inflammable,  and  bums  with  a  yellow  amoky 
flame,  producing  carbonic  acid  and  water.     2.  When  shaken  with  its  bulk 
of  water,  only  a  small  portion  is  dissolved,  the  rest  floats  on  the  Bwchct 
If  taken  in  a  liquid  form,  it  may  be  separated  from  the  contents  of  tie 
stomach  by  distillation,  and  the  product  rectified  by  redistillation  wAli 
dry  potassium  carbonate  at  a  temperature  of  about  120*  F. 

Chloral  Hydrate,  or  Hydrate  of  Chloral. 

This  is  a  solid  crystalline  substance,  produced  by  the  reaction  of 
chlorine  on  alcoholic  liquids,  and  the  subsequent  addition  of  a  small  quantiij 
of  water.  It  is  much  used  as  a  substitute  for  opium,  and  in  dosei  of 
twenty  to  thirty  grains  it  has  been  found  to  operate  as  a  sedati?e  and 
narcotic  without  producing  any  stage  of  excitement.  It  has  been  gira 
in  very  large  doses,  often  with  benefit,  but  at  other  times  causing  dangenmi 
symptoms,  followed  by  death.  Medical  men  who  have'taken  it  incaution^ 
bave  died  from  its  effects.  Several  instances  of  this  kind  are  reported  ii 
the  '  Med.  Times  and  Gaz.'  (1871, 1, 367).  The  deaths  have  been  freqneniij 
sudden,  and  no  remarkable  symptoms  have  preceded  dissolution.  Tks 
person  has  passed  from  sleep  into  death.  In  1880  there  were  eleven  dflttb 
in  England  from  chloral  hydrate. 

Symptoms  ajid  Appearances, — According  to  Liebreich,  who  introdnoed 
this  compound,  it  produces  in  proper  doses,  after  a  short  interval,  a  deep 
sleep,  and,  when  carried  far  enough,  complete  loss  of  consoiousneas  ina 
sensibility.  A  lady  took  six  doses  of  thirty  grains  each.  She  fell  into 
a  sound  sleep.  Every  attempt  failed  to  arouse  her,  and  she  slept  into 
death.  The  principal  post-mortem  appearance  was  great  congestion  of 
the  cerebral  vessels.  ('  Med.  Times  and  Gaz.'  1871,  1,  132.)  In  another 
case  a  lady  took  in  three  doses  at  intervals  of  f  onr  hours,  seventy  grains  of 
the  hydrate.  In  two  hours  after  the  last  dose,  she  suffered  from  sefen 
cramps  in  the  legs,  a  feeling  of  suffocation,  swimming  in  the  head,  and 
inability  to  regulate  her  movements.  Four  hours  after  the  last  dose  her 
face  was  flushed,  the  eyelids  were  closed,  and  the  conjunctivas  were  injected; 
the  pulse  was  quick  (120)  and  bounding.  She  was  with  difficulty  roused 
eitlier  to  speak  or  take  food.  She  recovered  in  about  sixteen  hoois* 
('Med.  Times  and  Gaz.'  1870,  2,  435.) 

A  patient  took  thirty  grains  of  chloral  hydrate  at  night.  He  bectfW 
unconscious  almost  immediately  after  swallowing  the  draught — the  fie* 
and  hands  turned  livid  and  cold,  and  breathing  took  place  only  at  long 
intervals,  indeed  for  about  five  hours  death  seemed  to  be  impending.  & 
recovered  next  day.  ('Lancet,'  1870,  II.  p.  402.)  A  case  is  reported  in 
the  same  journal  in  which  a  dose  of  160  grains  was  given  by  mistake  to 
an  hospital  patient,  a  middle-aged  man.  The  man  slept  well  and  recovered 
notwithstanding  the  large  dose  taken.  In  two  cases  sudden  death  followed 
ordmary  doses,  and  in  one  instance  ninety  grains  introduced  into  the  lectam 
ffl^i  T?  ^P^^^y  insensibility,  and  caused  death  in  three  hours.  ('  Lancet,* 
18/1,  II.  4G6.)     It  has  been  obacTved, Vn  x^l^c^n^;^  \/5i  \Jqm^  ^is^L^^  that  in  the 
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prodnoed  by  it  the  pnpil  is  contracted,  bnt  that  it  immediately  dilates 
le  person  awaking.  In  other  cases  the  papil  has  been  dilated  and 
sible  to  light.  There  appears  to  be  considerable  uncertainty  in  the 
1  of  this  dirag,  even  when  similar  doses  are  given.  After  an  ordinary 
of  twenty  or  thiriy  grains  a  patient  has  slept  for  a  quarter  of  an 
and  has  then  awakened  with  a  sense  of  deadly  faintness,  the  lips 
the  face  pale,  the  pnlse  scarcely  perceptible,  and  a  feehng  of  intense 
ifition  and  impending  dissolution,  mingled  with  delirium,  lasting  for 
r  ten  minutes.  It  appears  to  exert  a  depressing  action  on  the  heart, 
n  cases  of  heart-disease  it  may  thus  cause  sudden  death  ('  Lancet,' 
II.  p.  82).  A  case  proved  suddenly  &ttal  by  causing  paralysis  of 
eart  (*  Lancet,'  1871, 1.  pp.  227,  440,  473). 

ases  of  accidental  poisoning  by  overdoses  of  chloral  are  very  common. 
ese  cases  the  fatal  dose  is  rarely  known.  The  usual  symptoms  are 
und  sleep,  passing  into  coma.  ^Breathing  becomes  gradually  slower, 
L  the  end  it  entirely  ceases.  The  pulse  becomes  rapid,  irregular,  and 
.  There  is  complete  loss  of  sensation,  with  great  muscular  prostra- 
and  the  temperature  falls  much  below  the  normal.  It  is  probable 
death  usually  takes  place  from  paralysis  of  the  heart.  The  editor 
¥ith  a  case  in  which  a  young  man  barely  survived  a  dose  of  70  grains  : 
icame  idiotic,  and  never  entirely  recovered. 

btoZ  dose. — ^A  child,  a  year  old,  died  from  the  effects  of  three  grains 
il.  Med.  and  Surg.  Bep.'  1871).  Thirty  grains  caused  the  death  of 
man,  set.  30  Q  Lancet,'  1871,  I.  p.  226).  A  dose  of  thirty  grains  also 
9d  fatal  in  thirty-five  hours  to  a  young  lady,  set.  20 ;  while  in  a  case 
ioned  above  a  man  recovered  from  a  dose  of  160  grains  taken  at  once. 
r  states  that  one  of  his  patients  took  150  grains  and  another  180 
tfi  without  injury.  ('  Lancet,'  1871,  I.  p.  403.  See  also  Husemann's 
resber.'  1872,  p.  509.)  Richardson  states  that  the  largest  dose  which 
as  known  to  be  taken  was  120  grains.  It  prodaced  prolonged  and 
erous  coma,  but  recovery  followed.  He  looks  upon  this  as  a  safe 
for  an  adult,  distributed  over  twenty-four  hours  in  divided  quantities, 
n  at  once  it  is  a  maximum  dose  for  an  adult,  dangerous,  but  not 
■arily  fatal.  Beyond  120  grains  the  danger  increases,  and  180  grains 
be  considered  a  dose  that  would  prove,  in  the  majority  of  cases, 
ively  fatal.  (*  Med.  Times  and  Gaz.'  1871, 1,  p.  169.) 
he  presence  of  chloroform  |has  been  doubtfully  demonstrated  in 
blood  of  dogs  to  which  chloral  had  been  administered  (Wiggers' 
resber.'  1871,  p.  566.) 

*aiaZ  period. — ^A  patient  may  die  in  a  few  minutes,  but  more  commonly 
Lves  for  a  few  hours.  Death  has  ensued  so  late  as  ten  and  even 
y.five  hours. 

iiudyns. — Chloral  hydrate  is  a  white,  brittle,  crystalline  solid,  of  a 
liar  odour  and  a  pungent  bitter  taste.  When  heated  on  platinum  it 
8  and  is  entirely  volatilized  without  combustion.  It  is  not  inflammable, 
ted  in  a  close  tube  it  melts,  and  does  not  rapidly  soUdify.  It  is 
lied  over  in  a  liquid  form,  and  after  a  time  it  sets  into  groups  of 
tals.  It  is  soluble  in  water,  which  retains  it  on  cooling.  The  solution 
rt  acid,  has  no  bleaching  properties,  and  gives  only  a  f skint  milkiness  on 
ngwith  a  solution  of  silver  nitrate.  It  is  dissolved  by  strong  sulphuric 
nitric  acids,  without  any  change  of  colour.  Potash  added  to  the 
kion  converts  it  into  chloroform,  which  escapes  in  copious  effervescence, 
into  formic  add,  which  combines  with  the  alkali.  On  boiling  it  with 
sh  the  solution,  if  the  hydrate  is  pure,  acquires  only  a  slight  yellow 
or.  When  boiled  with  auric  chloride  or  nlver  nitrate,  and  potash  is 
d,  gold  or  silver  is  immediately  precipitated.    It  decom^oBeft  ^  ecs^'^'Ei 
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salt  like  grape-sngar,  bat  in  iihe  cold  potash  does  not  redinolTe  the 
precipitated  cnpric  hydrate. 

One  hundred  parts  will  yield  eighty-two  parts  of  chloroform.  It  is  by 
this  conversion  that  chloral  hydrate  may  be  detected  in  the  oontents  of  ttia 
stomach.  The  liqnid  should  be  rendered  alkaline  with  potash,  and  ih» 
mixture  heated  in  a  flask  by  a  water-bath*  The  vapour  wmch  escapes  may 
be  tested  for  chloroform  by  the  process  described  at  p.  406,  Procter  thus 
detected  it  in  a  case  of  suicidal  poisoning. 

The  quantity  of  chloral  hydrate  present  in  a  strong  solution,  e.g.  a 
draught,  maybe  approximately  detemuned  by  placing  a  measured  quantaty 
of  the  solution  in  a  graduated  and  stoppered  burette,  and  shaking  with 
a  solution  of  soda.  On  allowing  the  mixture  to  stand,  the  ehlorofbniL 
formed  by  the  decomposition  of  the  chloral  hydrate  will  form  a  densQ 
layer  at  tne  bottom.  Approximately,  each  minim  of  chloroform  sepaiate^ 
represents  two  grains  of  chloral  hydrate.  By  adding  a  solution  of  sod^ 
of  known  strength  to  a  definite  volume  of  a  solution  of  chloral,  and  wh^ 
the  chloral  is  decomposed,  titrating  the  uncombined  soda,  the  peroenia^ 
of  chloral  in  a  dilute  solution  may  be  determined  with  considerable  accuacr. 

Grloboform. 

Symptoms  and  Appearances, — This  liquid,  when  taken  in  a  large  dose, 
appears  to  affect  the  system  like  alcohol :  but  as  a  liquid  it  cannot )» 
regarded  as  an  active  poison.  A  man  swallowed /oitr  ounces  of  chlorofonn. 
He  was  able  to  walk  for  a  considerable  distance  after  taking  this  dose,  bnt 
lie  subsequently  fell  into  a  state  of  coma — ^the  pupils  were  dilated,  tiie 
breathing  was  stertorous,  the  skin  cold,  the  pulse  imperceptible,  and  them 
were  general  convulsions.  He  recovered  in  five  days.  (*  MedL  Qai.'  wL 
47,  p.  675.)  A  man  swallowed  nearly  two  ounces  of  chloroform.  He  wii 
seen  ten  or  fifteen  minutes  afterwards ;  he  had  already  vomited,  and  wt» 
found  insensible  with  stertorous  breathing,  and  a  pulse  of  about  60.  The 
stomach-pump  was  employed,  and  some  spirits  of  ammonia  were  injected. 
The  pulse  became  more  feeble,  the  breathing  slower,  and  the  pupik  woe 
insensible  to  light.  The  surface  was  cold,  and  for  a  time  he  continnedt(» 
get  worse,  the  face  becoming  purple,  while  the  pulse  was  intermittent  aod 
hardly  discernible.  Two  hours  and  a  half  after  taking  the  poison,  how- 
ever, a  gradual  improvement  commenced,  but  sensibility  did  not  retan 
until  four  hours  later.  For  several  days  he  continued  to  suffer  from  greii 
irritability  of  the  stomach,  and  eventually  he  had  an  attack  of  jaundice. 
(*  Amer.  Jour.  Med.  Sc'  Oct.  p.  367 ;  '  Med.  Times  and  Gas.'  Nor.  28, 
1857,  p.  558.)  A  man,  set.  42,  swallowed  two  ounces  of  chloroform,  snd 
he  died  in  about  six  hours  afterwards.  In  this  case  the  pupils  were  follj 
dilated,  the  breathing  was  stertorous,  and  the  skin  covered  with  cold  pe^ 
spiration.  He  rallied  for  a  short  time  and  then  sank  again,  his  lips  be< 
coming  dark  purple  and  his  face  livid.  On  inspection  the  lungs  were  foiu^ 
much  engorged  with  blood,  and  there  were  some  apoplectic  efEosions  in 
these  organs.  The  stomach  was  slightly  inflamed  in  patches,  and  the 
mucous  membrane  was  softened.  It  contained  a  dark  fluid  smelling  stroitflT 
of  chloroform  (*Brit.  Med.  Jour.'  !May,  1866,  and  *  Amer.  Jour.  Med.  Sc* 
Oct.  1866,  p.  571.)  In  some  cases,  alanning  symptoms  have  been  produced 
by  much  smaller  doses,  and  one  of  these  proved  fatal.  In  March,  1857,  ^ 
lady  swallowed  half  an  ounce  of  chloroform.  In  five  minutes  she  was  qniiie 
insensible,  generally  convulsed,  the  jaws  clenched,  the  face  slightly  fluuied, 
the  pulse  fuU  and  rather  oppressed,  and  she  foamed  at  the  mouth.  She 
vomited,  and  in  twenty  minutes  the  convulsions  had  left  her ;  soon  afte^ 
wards  she  had  a  relapse,  and  did  not  recover  for  t  wenty-four  hours.   (*  Med* 
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imes  and  Gas.'  Deo.  12, 1857,  p.  615.)    The  symptoms  in  tliis  case  appear 

•  Iiave  been  mixed  with  those  of  hysteria  and  epilepsy.     In  another  case 
lady-  also  took  half  an  ounce  of  chloroform.    An  emetic  was  given,  and 

a  raw  xninates  a  large  qnantitj  of  liquid  was  thrown  o£E  the  stomaclu 
L  abcmt  an  hour  the  patient  became  saddenly  livid  and  then  blanched  in 
e  face.  The  pulse  was  thready  and  scarcely  perceptible — the  breathing 
rWy  and  after  a  time  stertorous ;  the  hands  and  face  became  purple,  the 
es  were  deeply  suffused  and  the  pupils  were  dilated.  There  was  muoona 
mitBug  at  intervals.  The  patient  was  quite  insensible — ^the  eyes  were 
jed  and  the  face  flushed.  She  appeared  to  be  dying,  but  under  treat- 
mi  these  symptoms  passed  away,  and  in  about  two  hours  sensibili^ 
kamed  and  she  recovered.  (^  Lancet,'  1870, 1,  p.  290.)  In  1854,  a  boy, 
^  A,  swallowed  a  drtiehm  of  chloroform,  and  soon  afterwards  laid  his  head 
.  his  xaother's  lap  and  lost  all  consciousness.  Thursfield  saw  him  about 
renty  minutes  afterwards.  He  was  then  insensible,  cold,  and  pulseless. 
ostard  plasters  were  applied  to  the  legs ;  they  acted  well,  but  produced 
i  impression  on  the  sensibility.  His  breathing  varied ;  it  was  sometimes 
itaraJ,  at  other  times  stertorous*  He  became  warmer,  his  pulse  full  and 
igiilar ;  and  he  continued  ihree  hours  in  this  state,  when  he  died  quite 
ihnly,  without  a  struggle.  This  is  the  smallest  dose  of  liquid  chloroform 
lat  has  destroyed  life. 

Ohlaroform^vc^our. — The  vapour,  when  respired  in  a  concentrated 
Bn,  is  speedily  fatal  to  life.  If  it  is  diluted  wiUi  a  certain  proportion  of 
i^  it  produces  insensibility,  with  entire  loss  of  muscular  power  in  from 
idit  to  ten  minutes,  and  the  patient  rapidly  recovers  after  the  vapour  is 
nthdrawn.  Cases  of  death  from  the  inhalation  of  the  vapour  for  surgical 
■rposes  are  numerous,  and  the  symptoms  and  post-mortem  appearances 
n  well-marked.     (See  'On  Poisons,'  2nd  edit.  p.  738;  'Lancet,'  1859, 

•  pp.  400,  425 ;  also  '  Lancet,'  1870,  II.  pp.  454,  886.)  In  some  instances 
llitli  has  taken  place  within  two  minutes  from  the  commencement  of 
ihslation.  In  one  of  these  only  thirty  drops  had  been  taken  in  vapour, 
tt  the  patient  died  in  one  minute,  and  in  another,  so  small  a  quantity  as 
fteen  or  twenty  drops  proved  speedily  fatal.  (^ Table  of  Fatal  Cases* 
f  Warren,  U.S.  p.  23.)  Simpson  suggested  that  in  some  of  the  alleged 
Iftsl.  cases  death  may  have  been  really  due  to  other  causes  of  sudden 
sath.    C  Med.  Times  and  Gaz.' 1870, 1,  p.  224.) 

Its  fatal  operation  is  sometimes  suddenly  manifested  after  the  with- 
lawal  of  the  vapour.  In  one  case,  the  heart  suddenly  ceased  to  beat 
Itr  minutes  after  the  vapour  had  been  withdrawn.  The  digital  arteries 
rhich  had  been  divided  in  the  operation  suddenly  ceased  to  bleed.  The 
liii  was  dead.  The  fatal  efiEects  are  generally  ascribed  to  idiosyncrasy,  or 
>  the  unforeseen  condition  of  a  fatty  or  flabby  heart.  In  cases  of  alleged 
ibbery  and  rape,  it  has  been  sometimes  stated  that  the  person  assaulted 
Is  rendered  suddenly  insensible  by  chloroform :  but  chloroform- vapour 
Ofls  not  produce  immediate  insensibility,  unless  it  also  produces  asphyxia 
Hd  death.  The  editor  found  that  in  more  than  two  hundred  cases  of  its 
Iministration  at  Guy's  Hospital,  adults  were  not  commonly  rendered 
(sensible  until  after  the  lapse  of  eight  minutes,  the  dose  being  three 
id  a  half  drachms  given  in  half  drachms.  In  1863,  a  woman,  sat.  40, 
^k  ten  drachms  in  thirty-three  minutes,  in  haJf-drachm  doses,  and  was 
31  oonsdons  and  able  to  talk.  According  to  the  report  of  a  committee, 
16  average  amount  of  the  vapour  to  act  safely  as  an  anssthetic  is  3^  per 
totf  the  maximum  being  4^  per  cent.  It  should  be  only  slowly  and  never 
iddenly  increased.  It  should  not  be  given  after  a  long  fast,  and  never  in 
le  sitting  or  erect  posture.  -  ('  Edin.  Month.  Jour.'  1864,  p.  187.)     It 

also  stated,  as  the  result  of  observation,  that  from  two  to  ton  ix»3KQto^ 
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are  required  to  induce  insensiblitj.     The  time,  however,  yttries  i 
temperament,  and  habits. 

Analysii, — Chloroform  is  a  heavy  colourless  liquid  (sp.  gr.  1*5), 
in  its  r^u:tion,  sinking  in  water,  and  only  to  a  slight  extent  d: 
in  that  liquid.  It  has  a  fragrant  odour ;  it  is  dissolved  by  ala 
ether.  A  solution  in  alcohol,  in  the  proportion  of  one  part  by 
to  nineteen  parts  of  rectified  spirit,  forms  the  SpirUus  Ohlor 
Chloric  Ether  is  a  similar,  but  stronger,  solution.  Chloroform  i 
volatile,  but  its  vapour  is  not  inflammable  and  not  readily  com 
Nitric  and  sulphuric  acids  produce  no  change  in  it.  It  boils  at 
and  evolves  a  vapour  which  at  a  red  heat  yields  chlorine  anc 
chloric  acid.  On  this  effect  a  process  has  been  suggested  for  se 
it  from  the  hlood  and  HssueSj  when  it  has  proved  fatal  in  the 
vapour.  The  substance  supposed  to  contain  chloroform  is  pla 
flask,  like  that  shown  in  the  annexed  illustration.  The  neck  of 
is  fitted  with  a  cork  perforated  to  admit  a  hard  glass  tube, 
right  angles,  and  having  a  length  of  from  twelve  to  fifteen  incli 
fludc  is  gradually  plunged  into  water  at  about  160^  F.,  and  at ' 
time  the  middle  portion  of  the  tube  is  heated  to  full  redness  by 
only  one  of  which  is  represented  in  the  annexed  engpraving  (fig. 
a  red  heat  chloroform  vapour  is  decomposed,  and  chlorine  and  hy^ 
Fig.  50.  >^d  are  among  the  products  of  ii 

position.  Litaius  paper  applies 
mouth  of  the  tube  is  reddened 
paper  moistened  with  potassium 
rendered  blue,  and  silver  nitral 
cipitated  white.  Two  drops  of  pu 
form  were  thus  readily  detected 
persistent  was  the  vapour  in  i. 
vessel,  that  it  was  detected  after 
and  even  three  weeks.  Two  drc 
to  a  quantity  of  putrefied  blood 
tected  by  a  similar  process  afte 
night,  the  flask  being  closed,  but  t 
of  the  tube  remaining  exposed  tc 
practice,  however,  it  will  be  foui 
difficult  matter  to  detect  it,  ev 
we  know  it  has  been  administei 
author  examined  by  this  process 
Appu»toi  ^^^;^^^^^  ">•  "^^vora    of  a  boy  who  had  died  from  the 

chloroform-vapour,  but  without 
any  trace  of  it.  There  was  no  odour  in  the  blood,  and  the  r 
negative.  The  blood  of  three  persons  was  taken  while  they  were 
full  operation  of  chloroform,  and  collected  in  closely-stopped  gla 
One  of  the  samples,  examined  within  half  an  hour  after  remc 
the  living  body,  had  no  odour  of  chloroform,  and  gave  no  ind 
its  presence.  The  two  other  samples,  kept  in  close  bottles  uni 
forty-eight  hours  after  removal,  did  not  yield  a  trace  of  ch 
vapour. 

As  chloroform  is  much  more  volatile  than  ether,  and  its  ode 
so  pungent,  it  is  not  so  easily  detected  in  the  dead  body  by  the  sm 
body  should  be  inspected  as  soon  as  possible,  and  any  solids  ( 
intended  for  examination  should  be  kept  in  well-closed  glass  ve 
the  smell  can  still  be  perceived  in  the  blood  or  organs,  the  vapoc 
easily  detected  by  the  method  above  described.  Chlorofom 
eliminated  or  lost  \>y  ita  "voYq^aI^V^^  tci^^  Vv?^  V^^tl  converiei 
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Uood  into  formio  acid,  and  thns  remoyed  from  the  ordinary  processes  of 
sheinistry. 

The  editor  of  this  work  has  f onnd  no  difficnliy  in  detecting  chloroform 
n  the  blood  of  a  person  kiUed  by  its  inhalation,  even  when  the  body  was 
loi  examined  till  tweniy-foor  honrs  after  death.  The  flask  (fig.  50)  is  fitted 
rith  a  second  tube,  open  at  one  end  to  the  air,  whilst  the  other  end  passes 
leneaih  the  liquid  to  the  bottom  of  the  flask.  This  serves  as  an  inlet  for 
ir.  The  exit  tube  is  heated  through  a  length  of  at  least  eight  inches  by 
.  aeries  of  lamps ;  and  its  farther  end  is  attached  to  a  set  of  Liebig's  bnlbs, 
Ued  with  a  s^ng  solution  of  silver  nitrate.  Air  is  aspirated  through  the 
pparatns  during  the  course  of  the  experiment ;  and  the  presence  of  the 
oghtest  trace  of  chloroform  or  other  volatile  compound  of  chlorine  is  imme- 
ia^y  revealed  by  the  formation  of  a  white  cloud  of  silver  chloride  in  the 
olntion  of  silver  nitrate. 

Bichloride  of  Methylene. 

The  vapour  of  this  highly  volatile  liquid  has  been  used  as  a  substitute 
or  the  vapour  of  chloroform  in  surgical  operations.  It  was  thousrht  to  be 
eis  likely  to  cause  death.  Like  all  anaesthetic  vapours,  it  has  however 
lertroyed  life  on  several  occasions,  even  when  given  with  care.  The  history 
I  these  fatal  cases  is  similar  to  that  which  chloroform  vapour  has  furnished 
B  numerous  occasions. 

Bym^toTM  and  Appearances.^— Aji  operation  for  artificial  pupil  was 
dbont  to  be  performed  on  a  man,  est.  40.  The  vapour  of  the  bichloride 
ras  given,  and  five  minutes  afterwards,  when  the  operation  had  just  com- 
nenoed,  the  face  of  the  man  became  livid,  the  breathing  difficult,  and  the 
leari  suddenly  ceased  to  beat.  On  inspection  the  principal  appearance 
ras  congestion  of  the  lungs.  In  another  case,  a  man  inhaled,  for  the  pur- 
pose of  a  trivial  operation,  a  drachm  and  a  half  of  the  bichloride.  It  was 
pten  in  the  usual  way  by  an  experienced  person,  and  was  stated  to  be  not 
■OKB  than  one-half  of  the  usual  dose.  The  deceased  became  insensible — 
k  operation  was  completed  in  a  minute — when  it  was  noticed  that  the 
pslient's  head  had  fallen  on  one  side,  his  eyes  were  upturned  and  breathing 
ttd  pulsation  had  ceased.  Animation  could  not  be  restored.  On  inspec- 
ioQ  all  the  organs  of  the  body  were  found  healthy.  There  was  no  cause 
ior  death  but  the  vapour  of  the  bichloride  ('Pharm.  Jour.'  1871,  p.  875). 
Elds  preparation  has  been  sometimes  used  in  hospitals  under  the  name  of 
Uoroform.  In  1869,  a  man  to  whom  the  vapour  was  administered  at 
Biaring  Cross  Hospital,  died  in  two  minutes  from  the  effects — although 
idniinistered  with  care,  and  by  one  experienced  in  the  use  of  chloroform. 
Bbe  allegation,  therefore,  that  tbis  vapour  possesses  any  greater  degree  of 
Mbkf  than  chloroform  in  surgical  practice  is  not  supported  by  facts. 

Analysis. — This  liquid  has  a  peculiar  odour  resembling  that  of  chloro- 
ionn.  It  is  not  inflammable,  but  bums  in  contact  with  flame  with  a  smoky 
cosbustion.  It  is  not  very  soluble  in  water,  but  sinks  in  it,  the  globules 
^ktiing  an  opaque  appearance.  It  has  no  acid  reaction.  Silver  nitrate 
(ivaB  no  precipitate  with  it.  In  contact  with  sodium  and  a  small  quantity 
■t  water,  it  is  rapidly  decomposed  without  combustion  ;  the  liquid  acquires 
^  jdlowish  colour,  and  chlorine  is  then  readily  detected  in  it  by  silver 
•itate. 

A  mixture  of  chloroform  and  ether  has  been  sold  as  bichloride  of 
^>6thylene. 

Iodoform. 

This  substance,  which  has  been  recently  introduced,  in  the  form  of 
^Uowish  crystals  or  powder^  into  antiseptic  surgery,  ib  mi\i^(sa\i  dsyoik^  ^ 
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poiaon. .  Scbede,  Kocher,  and  others  have  published  cases  where  seTenand 
even  fatal  symptoms  have  followed  its  external  application.  Boyd  htt  itill 
more  recently  reported  f oar  cases  where  toxic  symptoms  were  derdopei 
after  its  use  as  a  sargical  dressing.  These  symptoms  were,  in  two  CMei| 
drowsiness  and  stnpor ;  in  one,  those  of  meningitis ;  and  delirimn  in  » 
fonrth  case,  which  terminated  &tally.  Q  Brit.  Med.  Jour.'  1882,  L  pp. 
908,  913). 

Symptoms  and  Appearances. — The  symptoms  nsnally  observed  aHer 
poisonous  doses  are— faintness,  headache,  giddiness^  confusion  of  idni^ 
burning  pain  in  the  stomach,  delirium,  convulsions,  insensibility,  geneal 
paralysis,  a  small  pulse,  sometimes  quickened  and  sometimes  slowed,  ni 
the  skin  cold,  livid,  and  bathed  in  perspiration.* 


CHAPTER  29. 


CAMPHOR — TOBACCO — NICOTI»E — COCCULUS  INDICTIS — nCROTOXIN  —  DABIIL— 
CALABAB  BEAN  —  FUNGI  —  HENBANE  —  SOLANUM DEADLY    KIOHTSHADl,  01 

atbofa — belladonna — ^atropine — datusa  stramonium,  ob  thornapfu.    > 

Camphor. 

There  are  a  few  instances  recorded  in  which  camphor  has  proved  fatt  i 
in  the  human  subject ;  but  it  has  on  several  occasions  product  aknmB|.- 
symptoms,  and  would  probably  have  destroyed  life,  had  it  not  been  etrif 
removed  from  the  stomach.     In  the  cases  that  have  been  observed,  m 
effects  were  varied,  but  as  a  rule  were  tolerably  uniform. 

A  woman  swallowed  about  twenty  grains  of  camphor  dissolved  in  rectifili 
spirits  of  wine  mixed  with  tincture  of  myrrh.  In  half  an  hour  she  mi' 
suddenly  seized  with  languor,  giddiness,  partial  loss  of  sight,  dehinMb 
numbness,  and  tingling  and  coldness  of  the  extremities,  so  that  she  eoiU 
hardly  walk.  The  pulse  was  quick  and  respiration  difficult,  but  she  sdbnd 
no  pain  in  any  piurt.  On  the  administration  of  an  emetic,  she  tobM 
a  yellowish  liquid  smelling  strongly  of  camphor.  In  the  evening  ^ 
symptoms  were  much  diminished,  but  she  had  slight  convulsiye  fits  dsiiiig 
tiie  night.  The  next  day  she  was  convalescent ;  the  difficulty  of  breathngi 
however,  continued  more  or  less  for  several  weeks.  This  is  the  smiM: 
dose  of  camphor  which  appears  to  have  been  attended  with  serious  symptoai 
in  an  adult.  An  infant  of  fifteen  months  died  from  the  effects  of  icai 
camphorated  oil  given  to  it  by  mistake*  Convulsions  ensued,  and  dedi 
took  place  in  thirteen  hours.  Three  cases  of  poisoning  by  camphor  m 
reported  by  Schaaf,  one  of  which  proved  fatal.  A  woman  gave  aM 
thirty  grains  (half  a  teaspoonful)  of  powdered  camphor  to  each  of  her  daie 
children  as  a  vermifuge.  Two  of  the  children  were  respectively  of  the  tfS 
of  three  and  five  years ;  the  third  was  an  infant  aged  eighteen  moow 
The  first  symptoms  were  paleness  of  the  face  with  a  fixed  and  stapii 
look.  Delirinm  followed  with  a  sense  of  burning  in  the  throat,  gm 
thirst,  vomiting,  purging,  and  convulsions;  and  in  one  child  tiie  eoi* 
vulsions  were  most  violent.  The  two  elder  children,  after  suffering  iktt 
for  three  hours,  fell  into  a  comatose  sleep,  and  on  awaking  the  sympitol 
passed  off.  The  infant  died  in  seven  hours,  not  having  manifested  tff 
return  of  consciousness  from  the  first  occarrence  of  convulsions.  (*  Jour, 
de  Chim.  M^d.'  1850,  p.  607.)  The  severity  of  the  symptoms  is  fuDf 
explained  by  the  large  qu«ait\ty  administered  and  the  age  of  the  childreD. 
In  a  dose  of  one  draohxa  gWen  m  ^  ^^%\fi£^  qmed::^^^  i^toduoed  alamnf 
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I.  ('  Med.  Oaz.'  vol.  48,  p.  552.)  In  one  case  ('  Med.  Oaz.'  yol. 
2),  120  grains  were  taken  by  a  physician,  and  all  that  he  «x- 
.  was  lightness  in  the  head  with  great  exhilaration.  There  was 
^ement  of  the  stomach  or  bowels.  He  slept  profoundly  for  some 
d  awoke  very  weak  and  ezhansted.  He  also  perspii^  greatly 
8  sleep.  It  is  difficult  to  draw  any  (X)nclnsion  £rom  this  case,  oA 
fcity  taken  was  conjectural,  and  the  patient  was  not  seen  by  any 
idle  labouring  under  the  effects  of  the  poison.  A  soldier  took  a 
mtity  of  camphor  daily.  For  three  days  it  had  no  effect.  On  the 
le  suffered  from  great  pain  and  a  burning  sensation  in  the  stomach. 
.  was  painful :  tbere  was  giddiness,  with  an  incessant  desire  to 
ut,  although,  like  a  drunken  man,  he  could  hardly  keep  on  his 
)  soon  fell  completely  insensible — ^his  limbs  were  cold,  his  face  was 
body  convulsed,  and  the  pupils  were  dilated.  These  symptoms 
3wed  by  an  irresistible  desire  to  sleep.  In  two  or  three  days  he 
.  (*  Med.  Times  and  Gaz.'  Dec.  1858,  p.  645.) 
{2,  a  man  was  admitted  into  Guy's  Hospital,  after  haying  swaUowed 
e  fluid  ounces  of  soap  liniment.  This  quantity  would  contain 
IS  of  camphor.  His  skin  was  cold  and  clammy.  The  pupils 
ted,  and  did  not  respond  to  light.  He  was  quite  unconscious,  and 
nctiva  of  the  eye  was  insensitive  to  touch ;  the  jaws  were  tightly 
>  limbs  were  relaxed,  but  became  rigid  when  handled.  Pulse  120. 
rations  were  stertorous,  and  20  per  minute.  An  emetic  had  been 
lly  administered  to  the  patient  before  his  admission.  The  stomach- 
s  then  applied  with  difficulty,  in  consequence  of  the  rigidity  of 
and  only  a  small  quantity  of  mucus  and  a  few  scraps  of  food 
gnized  in  the  fluid  removed.  The  temperature  was  2  F.  below 
al.  A  subsequent  attempt  to  administer  castor  oil  failed,  as  he 
>le  to  swallow.  Five  hours  after  his  admission  consciousness 
He  vomited,  had  very  little  muscular  power,  and  fell  on  attempt- 
ave  his  bed.  Ten  hours  after  admission  the  skin  was  hot  and 
pupils  were  still  dilated,  pulse  108 ;  respiizations  very  rapid  (38), 
B^h  conscious  he  was  drowsy.  The  tongue  was  dry,  brown,  and 
a.     Muscular  rigidity  had  disappeared.     He  now  made  rapid 

)  of  poisoning  by  camphor  would  be  recognized  by  the  odour  of  the 
symptom  which  would  attract  the  attention  of  a  non-professional 
The  presence  of  this  substance  in  the  stomach  would  be  at  once 
by  its  odour. 

Tobacco. 

foffM. — The  effects  which  this  substance  produces,  when  taken  in 
ose,  either  in  the  form  of  powder  or  infusion,  are  well-marked. 
)toms  are  faintness,  nausea,  vomiting,  giddiness,  delirium,  loss  of 
the  limbs,  general  relaxation  of  the  muscular  system,  trembling, 
prostration  of  strength,  coldness  of  the  surface,  with  cold  clammy 
bn,  convulsive  movements,  paralysis,  and  death.  In  some  cases 
purging,  with  violent  pain  in  the  abdomen ;  in  others  there  is 
lense  of  sinking  or  depression  in  the  region  of  the  heart  passing 
x)pe,  or  creating  a  feeling  of  impending  dissolution.  With  the 
ntioned  symptoms  there  is  dilatation  of  the  papils,  dimness  of 
ofusion  of  ideas,  a  small,  weak,  and  scarcely  perceptible  pulse, 
mlty  of  breathing.  A  woman  applied  some  leaves  of  tobacco  to 
on  her  legs.  After  some  hours  she  suffered  from  sickness,  dim- 
ision,  and  cramps  in  the  legs,  with  great  prostration ;  she  also 
nI  of  a  numb  feeling.    On  the  third  day  there  was  great  sleepinessi 


Foiaoning  bj  tobacco  lus  not  often  given  rise  to  medico-li 
aion.  This  is  the  more  remarkable,  as  it  is  an  easily  accesaibL 
and  the  pouession  of  it  would  not,  as  in  the  case  of  other  pd 
surprise  or  suspicion.  In  1854,  a  man  was  charged  with  the 
infant,  wt.  10  weeks,  by  poisoning  it  with  tobacco.  He  placed 
of  tobacco  in  the  month  of  the  iiifant  with  the  Tiew,  as  hi 
Tnakiug  it  sleep.  The  infant  was  completely  narcotised,  and  • 
second  day.  It  is  probably  more  ^Ltcnsivcly  naod  to  aid  the 
robbers  than  is  commonly  believed ;  and  there  is  reason  to  a 
porter  and  other  liqnids  sold  in  l^thels  are  sometimes  dm 
with  tobacco  or  with  snnff  prepared  from  it.  Scotch  snnff  if 
nsed  for  this  purpose.  Tobacco  and  snoff  owe  their  poisouooi 
to  the  presence  of  a  liqnid  volatile  alkaloid,  Nieotine. 

KicoTiHE. — This  is  a  deadly  poison,  and  like  pmssic  acid 
Hfe  in  small  doses  with  great  rapidi^.  A  rabbit  was  killed 
drop  in  three  minntes  and  a  h^f.  m  fifteen  seconds  tiie  an 
power  of  standing,  was  violently  convnlsed  in  its  fore  and  hii 
its  back  was  arched  convnlsively  (opisthotonos).  A  frothy  alk 
escaped  from  ita  month,  having  the  odonr  of  nicotine.  ('  Ony's 
1856,  p.  S55.)  A  case  of  poisoning  by  this  alkalc»d  which 
Belgium  in  1851,  was  the  subject  of  a  trial  for  mnrder.  ('  A 
1851,  2,  pp.  167,  147).  The  Count  and  ComUeu  Boaarme  w 
with  the  mnrder  of  the  Conntess's  brother,  a  M.  Fouffniet,  by 
ing  to  him  nicotine  while  he  was  dining  with  them  at  the 
Bitremont.  The  poison  was  forcibly  administered.  The  decei 
survive  more  than  live  minntes,  and  was  not  seen  living  hj 
attendants.  The  poBsession  of  the  poison,  as  well  as  the  moi 
fixed  the  crime  on  the  Coont,  and  be  was  condemned  and  ezet 
appearances  after  death  were  to  a  great  extent  altered  or  destr 
pouring  of  some  strong  acid  (acetic)  into  the  month  and  over 
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ootine  resembles  pmssic  acid  in  its  rapidity  of  action.  The  quantify  of 
ootme  taken  conld  not  be  determined.  The  deceased  appears  to  have 
en  rendered  insensible  immediately,  and  to  have  died  in  from  three  to 
^e  minuies  after  haying  taken  the  poison.  The  appearomcea  observed 
rre  a  g^enend  relaxation  of  the  muscles,  prominent  and  staring  eyes, 
>ated  features,  great  fnlness  with  lividity  about  the  neck.  There  was 
odour  resembling  nicotine  or  tobacco  perceptible  about  the  body.  When 
amined  between  two  and  three  days  after  death,  putrefaction  had 
corred,  especially  in  the  course  of  the  veins.  The  swelling  of  the  neck 
18  found  to  arise  from  an  effusion  of  dark  liquid  blood.  The  scalp  and 
e  membranes  of  the  brain  were  filled  with  dark-coloured  blood.  The 
Dgs  were  eingorged,  and  of  a  dark  purple  colour.  The  cavities  of  the 
Art  ivere  empty,  with  the  exception  of  the  left  auricle,  which  contained 
TO  drachms  of  dark-coloured  blood.  The  stomach  contained  a  chocolate- 
lonred  fluid :  the  mucous  membrane  was  of  a  dark  crimson  red  colour 
om  the  most  intense  congestion.  There  was  no  odour  excepting  that  of 
itrefection.  The  liver  was  congested  and  of  a  purple  black  colour.  The 
kMxi  throughout  the  body  was  black  and  liquid,  but  in  some  parts  it  had 
la  consistency  of  treacle.  The  author  found  nicotine  in  small  quantity 
I  the  contents  of  the  stomach,  also  in  the  liver  and  lungs ;  but  as  theso 
igans  had  been  placed  in  contact  with  the  stomach,  it  could  not  be  in- 
amd  that  the  poison  had  been  absorbed  and  deposited  in  them. 

Analysis — Nicotine  is  a  colourless  liquid,  becoming  brown  on  exposure 
0  air,  and  evolving  a  pecuhar  acrid  odour,  afEecting  the  nose  and  eyes, 
rhich  when  diluted  resembles  that  of  stale  tobacco-smoke.  It  has  the  con- 
irtency  of  a  thin  oil,  and  gives  a  greasy  stain  to  paper  which  soon  dis- 
mears,  owing  to  its  yolatility.  When  heated  it  bums  with  a  bright 
mow  flame,  emitting  a  thick  black  smoke.  It  is  powerfully  alkaline,  and 
■qmrts  a  strongly  alkaline  reaction  to  water,  in  which  it  dissolves.  The 
■nieoiis  solution,  even  when  much  diluted,  retains  the  peculiar  odour. 
fScotine  is  dissolved  by  alcohol  and  ether,  and  the  latter  liquid  will  remove 
t  from  its  aqueous  solution.  1.  Platinic  chloride  produces  in  the  aqueous 
oliitiDn  an  orange-yellow  crystalline  precipitate.  2.  Corrosive  sublimate 
^rea  a  white  precipitate.  3.  Arsenio-nitrate  of  silver  gives  a  yellow 
BPeeipitate.  In  all  these  characters  nicotine  resembles  ammonia:  the 
liftareuces,  apart  from  the  odour,  which  is  an  important  distinction,  are 
--4.  Iodine  water  gives  a  brown  precipitate  (in  ammonia  there  is  no  pre- 
ipitate,  the  colour  is  discharged).  5.  Tannic  acid  gives  a  whitish-yellow 
Hcedpitate  (in  ammonia  there  is  no  precipitate,  but  a  red  colour  is  im- 
MRted).  6.  Chloride  of  potassium  and  mercury  precipitates  it  copiously, 
wviwhen  much  diluted.  7.  G-allic  acid  gives  no  precipitate  (in  ammonia 
ifc  poroduces  a  pinkish-red  colour,  rapidly  changing  to  an  olive  green). 
L  Sulphuric  acid  and  potassium  bichromate  produce  a  green  colour.  (See 
'  tairr's  Hosp.  Rep.'  1858,  p.  354.) 

(kganio  mixtures. — To  separate  nicotine  from  the  contents  of  the 
^OBkach,  these  should  be  digested  in  cold  distilled  water  acidulated  with 
^■tec  acid.  This  liquid  is  strained,  filtered,  and  the  residue  pressed. 
~J^  tiben  to  be  evaporated  at  a  gentle  heat,  and  the  residue  digested  with 
jy'^hol,  filtered,  and  the  alcoholic  liquid  evaporated.  The  alkaloid  is  now 
P'^olved  out  of  the  residue  by  a  small  quantity  of  water,  and  the  solution 
* '^dered  alkaline  by  potash  and  then  shaken  in  a  tube  with  its  bulk  of 
J^®^;  the  ethereal  liquid  is  allowed  to  evaporate  in  a  series  of  watch- 
^Jjjes,  and  if  nicotine  be  present  the  alkaloid  will  be  left  in  small  oily- 
^^ing  globules.  The  odour  may  not  be  perceptible  until  the  residue  is 
?^t©cl^  when  its  peculiar  acridity  will  be  brought  out.     A  few  drops 

^ater  should  be  added  to  the  residue  in  each  glass — ^v\^  mW  \^  Ics^iA 
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to  be  strongly  alkaline,  and  the  differeht  tests  may  tlien  hb  i 
It  was  by  this  process  tbat  the  anthor  disooyered  the  poison  in  ill 
of  the  gentleman  whose  case  is  abore  related.  In  reference  to  the 
killed  by  a  single  drop  (p.  410),  nicotine  was  found  in  the  stomach 
contents :  there  was  a  izace  f onnd  in  half  an  ounce  of  the  blood 
ftyiimft.!^  and  the  poison  was  clearly  detected  after  a  week  in  the 
and  soft  parts  of  the  throat  of  the  animal,  but  there  was  no  t 
nicotine  in  the  liver,  heart,  or  lungs. 

Leyant  BTdt  (Cocculus  Indicus). 

BymftoTM  and  Effects. — ^This  is  the  fruit  or  berry  of  the  A: 
CocouLUS  (LevarU  Nut),  imported  from  the  East  Indies.  The  bei 
tains  from  one  to  two  per  cent,  of  a  poisonous  principle  {Pierotoxin 
shell  or  husk  contains  no  picrotozin,  but  a  non-poisonous  princip] 
menispermin.  The  seeds,  in  powder  or  decoction,  give  rise  to 
vomiting,  and  griping  pains,  followed  by  stupor  and  intoxication, 
are  only  two  well-authenticated  instances  of  this  substance  having 
&tal  to  man.   Several   men    sufEered   from  this  poison  in  1^ 

Liverpool:  each  had  a  glass  • 
strongly  impregnated  with  cocci 
dicus.  One  died  that  evening;  1 
recovered.  (*  Traill's  Outlines.') 
second  case,  the  following  detai 
been  published.  A  boy,  aat.  12,  n 
_  suaddd  by  his  companions  to  swallc 

d.  Berry  or  oooeiiiiuiiiidieiii.B«tiiMiate.      P»^  ^  *  Composition,  used  for 

b.  The  Mme,  Men  in  section  with  ono-helf     mg  fish.      It    contained   COCCulus 

X.  J^^^^^£^S'$ir^>uadn.  In  a  few  minutes  he  perceived 

pleasant  taste,  with  burning  pain 
gullet  and  stomach,  not  relieved  by  frequent  vomiting,  and  pain  ex 
over  the  whole  of  the  abdomen.  In  spite  of  treatment,  a  violent  a 
gastro-enteritis  supervened,  and  there  was  much  febrile  excitemc 
lowed  by  delirium  and  purging,  under  which  the  patient  sank 
nineteenth  day  after  taking  the  poison.  On  inspection,  the  vessel 
pia  mater  were  congested  with  dark-coloured  liquid  blood.  Thi 
serous  effusion  in  the  ventricles  of  the  brain,  and  the  right  lung  i 
gested.  In  the  abdomen  there  were  all  the  marks  of  peritomti 
advanced  stage.  The  stomach  was  discoloured,  and  ite  coats  were 
and  softer  than  natural.  (Canstatt's  '  Jahresbericht^'  1844,  5,  298. 
Porter,  ale,  and  beer  owe  their  intoxicating  properties  in  some  iz 
to  a  decoction  or  extract  of  these  berries.  The  fraud  is  perpetrat 
low  class  of  publicans.  They  reduce  the  strength  of  the  beer  b 
and  salt)  and  then  give  to  it  an  intoxicating  property  by  means 
poisonous  extract  A  medical  man  consulted  the  author  some  yesa 
m  reference  to  the  similarity  of  cerebral  symptoms  suffered  by  se^ 
his  patients  in  a  district  in  London.  It  was  ascertained  that  tin 
supplied  with  porter  by  retail  ibrom  the  same  house.  The  effects  pi 
by  this  drug  are  remarkable :  there  is  a  strong  disposition  to  sleep, 
the  same  time  wakefulness.  There  is  a  heavy  lethargic  stupor, 
consciousness  of  passing  events,  but  a  complete  loss  of  voluntazr 
It  is  a  kind  of  nightmare  feeling,  altogether  different  from  healtihi; 
Cocculus  indicus  is  sometimes  used  by  robbers  to  intoxicate  their  i 
and  to  this  form  of  intoxication  the  term  'hocussing'  is  applied 
•method  of  detecting  this  poison  in  alcoholic  liquids  consists  m  di 
^ver  the  alcohol  and  then  te&tmg  the  extract  by  physiological  or  db 
pirooesses.     The  extract  oonts^um^  ^x>Qc<G^i;\]k&  Vsi^^tsoa  ^a  intensely  HUi 
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dnces  in  an  animal  peculiar  symptoms.  One-twentietli  of  a  grain 
ozin  kills  rabbits  witb  peculiar  opisthotonic  convulsions.  Fishes 
imersed  in  water  containing  this  substance  make  strange  sinuous 
ats,  and  fall  powerless  on  the  side.  ('  Brit.  Med.  Jour,' March  27^ 
(75).  Bober  found  that  frogs  are  affected  with  tonic  and  clonic 
3ns,  and  a  peculiar  inspiratory  tetanus,  which  causes  an  inflated 
the  abdomen.  He  thinks  that  this  special  condition  is  characteristio 
[ministration  of  picrotoxin  to  these  animals.  For  some  remarks  on 
teration  of  beer  and  other  liquids,  and  a  process  for  separating  the 
8  principle,  picrotoxin,  by  amylic  alcohol,  see  *  Chem.  News,' 
2,  1864,  p.  123. 

ilus  indicus  has  been  frequently  used  for  the  malicious  destruction 
id  game.  In  one  instance  referred  to  the  author,  there  was  reason 
e  that  270  young  pheasants  had  been  poisoned  by  grain  soaked 
>ction  of  this  substance.  Barber's  poisoned  toheat  for  the  destruc- 
irds  owes  its  poisonous  properties  to  cocculus  indicus.  (Horsley.) 
>TOXiN. — The  poisonous  prmciple  of  the  berry  of  cocculus  indicus 
ses  in  slender  hexahedral  prisms,  having  a  silky  lustre.  It  is 
Ln  150  parts  of  cold  water,  but  is 
uble  in  boiling  water,  and  the  solu-  ^' 

a  very  bitter  taste.  When  heated 
e,  picrotoxin,  like  digitalin,  evolves 
vapour.  Hydrochloric  acid  dissolves 
it  change  of  colour.     It  is  soluble  in 

ether,  chloroform,  and  in  amylic 
Sulphuric  acid  imparts  to  it  an 
ellow  colour,  which  becomes  of  a 
low  by  dilution.  When  potassium 
lie  is  added  to  the  sulphuric  acid 

a  green  colour  is  produced.  Strong 
id  dissolves  it  without  any  change  of     ^__^__^___^^.^__ 

Tannic  acid  and  the  chloriodide  of         CrystalB  of  Picrotoxin,  nugnlfied 

m  and  mercury  do  not  precipitate  it  ^**  diamctew, 

solutions.     When  boiled  with  a  solution  of  potash  and  copper 
,  it  reduces  the  solution  like  g^pe-sngar. 

pley  has  shown  that  picrotoxin  may  be  separated  from  many 
loisonous  alkaloids  by  taking  advantage  of  its  peculiar  chemical 
}8.  It  does  not  combine  with  acids  to  form  salts,  but  readily 
les.  Thus  water  containing  a  small  quantity  of  potash  will  dissolve 
1  or  one-eighth  part  of  its  weight  of  picrotoxin.  Water  thus 
I  will,  it  is  well  known,  readily  yield  most  of  the  alkaloids  to  ether, 
is  liquid  is  shaken  with  the  solution ;  but  if  the  liquid  is  strongly 
3d,  most  of  the  alkaloids  remain  combined  with  the  acid,  whole 
r  shaken  with  the  liquid  entirely  removes  the  picrotoxin.  Thus, 
ining  beer  supposed  to  be  adulterated  with  cocculus  indicus,  the 
Lould  be  acidulated  with  hydrochloric  acid,  and  then  shaken  with 
imes  of  ether.  The  ethereal  solution  thus  obtained,  when  spon« 
Y  evaporated,  leaves  the  picrotoxin  in  crystals.  Langley  s^tes 
this  process  he  has  detected  so  small  a  quantity  as  l-750th  of  a 
picrotoxin  in  a  pint  of  ale.  The  stomach  of  a  cat  which  had  been 
i  was  treated  with  alcohol,  and  the  solution  evaporated  to  dryness. 
^  water  was  poured  on  the  residue,  and  the  picrotoxin  with  some 
DDUitter  was  dissolved.  The  acid  liquid  was  shaken  with  ether,  and 
of  picrotoxin  were  obtained  by  the  evaporation  of  the  ethereal 
C  Pharm.  Jour.'  Dec.  1862,  p.  277.) 
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Bearded  Dibhel  (Louint  TEitDLnmnt). 
Symptom*  and  EffeeU. — PoiBOning  hy  darnel  is  geoeiaHf  the  nnlt  ol 
accideot  from  the  intermixture  of  the  seeds  of  this  gnss  with  wheat  cvij*. 
The  seeds  are  ground  into  floor  and  eaten  with  the  bread. 

In  Jannwej,  1854,  Dr.  Kindle;,  of  Roscrea,  fnmiehed  the  antlioiwitt 
the  particulars  of  some  cases  in  which  several  families  (including  tboit 
Fig.KL  thirty  persons)  suffered  severely  from  the  effects  of  hni 
containing,  by  accidental  admixtnre,  the  flonr  of  darnel  nedi. 
The  persons  who  partook  of  this  bread  staggered  about  ■■ 
if  intoxicated :  there  was  giddiness,  with  violent  tremUiap 
of  the  arms  and  legs,  similar  to  those  observed  in  deliiiu 
tremens,  but  of  mnch  greater  intensity  (the  patients  reqiuit 
ing  those  abont  them  to  hold  them,  and  experiencing  gmt 
comfort  from  this  assistance  being  given  to  them) ;  gimf 
impaired  vision,  every  object  appearing  of  a  green  oolou  it 
the  suSerer;  coldness  of  the  skin,  particularly  of  the  I 
'  and  feet ;  great  prostration  of  strength,  and  in  seveEal 
vomiting.  Under  the  free  use  of  stimnlanta  and  caetor-dltti 
whole  of  the  patients  were  convalescent  on  the  foUowii^dl^ 
bat  mnch  debilitated  from  the  effects  of  the  poison.  iJBO' 
the  symptoms  in  other  cases  there  has  been  noticed  a  am 
of  bnming  heat  in  the  month  and  throat,  with  ccmfiisiaa 
the  head,  trembling,  and  a  small  irregalu-  pnlse.  (See  'K, 
Month.  Jonr.'  Aug.  1850,  p.  180.) 

Anah/iit. — The  plant  is  known  by  its  botanical  chanctn' 

Pfoff  examined  darnel,  in  order  to  discover  a  poisonons  sib 

i»uiim  T«BB-  '"''^  •  ^^^  there  was  no  trace  of  such  a  sabstance.     By  di»(~ 

imtum.or  tion  with  water  he  obtained  two  kinds  of  ethereal  oil, 
Bwdcd  Dunci.  jjgijter  ^nd  the  other  heavier  than  water ;  they  were  ooli 
less  and  had  the  odoar  of  fneel-oil. 

Ordeal  or  Calabik  Beak  (Phtsostiqxa  Yeitekosith). 

The  Calabar  bean  is  a  lat^  legnminons  seed  of  a  dark  colour,  resemU 

a  garden  bean,  bnt  mnch  thicker  and  more  ronnded  in  its  form.    I 

brongbt  from  the  western  coast  of  Africa,  and  is  there  employed  by 

natives  as  an  ordeal  bean  when  persons  are  suspected  of  witchcraft.    ! 

common  belief  is,  that  the  innocent  vomit  and  are  safe,  while  the  gi 

retain  the  poison  and  die  from  its  effects.     So  strong  is  popalar  confioMl 

^K-  M.  in  this  test,  that  those  who  are  enspected  Ttln< 

"  b  tarily   take   an  emulsion   of  this  seed,  sod,  M 

f^l^k  ChristiBon  remarks,  many  an  innocent  penon  ''  ~ 
^Hnl^^  pays  the  penalty  of  his  rash  reliance  on 
^■JH^I  snperatitions  custom.  It  is  a  firm  matter  of  bUk 
^HUI^I  that  if  a  man  dies  he  is  guilty.  Blnstratiani* 
^H^^H  this  bean  of  its  natural  sice  are  sobjoined 
^^^^^B  This  bean  owes  its  properties  to  the  { 
^I^^B  of  an  alkaloidal  substance  called  PAyMffuimui* 
^M^V  EkHm.  It  is  found  in  the  cotyledon,  and  Hi 
^Qj^^  process  adopted  for  its  separation  by  Jobst  w 
a.  Tho  uu  or  It!  nwuni  nic      HesBe  is  described  in  the  '  Chem.  News,'  Msi^^ 

&ThcHcie>«n«lecwtje.      '      1864,  p.  109. 

The  seed  or  bean  has  a  thin,  hard,  dark-coloured,  brittle  connv^ 
the  kernel  inside  is  white,  and  weighs  from  thirty-six  to  fif^  P*"? * 
the  whole  seed  about  evxt^-B^'q^^  fgnosK.    Cbristiaoii  found  that  tliei(<i« 
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iciple  oonld  be  extracted  by  alcohol,  wbich  dissolves  2*7  per  cent,  of  the 
j,  inclnding  this  sabstence.  That  alcohol  will  remove  the  poisonons 
iciple  is  proved  by  the  fact  that  the  exhansted  residue  is  not  always 
sonons.  (Boachandat, '  Ann.  de  Th6rap/  1864,  p.  73.  See  also  ^Pharm. 
r.'  1863,  p.  561.)  The  greater  part  of  the  seed,  as  in  nnz  vomica, 
nste  of  starchy  and  other  inert  matters,  with  a  small  quantity  of  oil. 
)  kernel  is  yellowish- white,  without  bitterness,  acrimony,  aroma,  or  any 
sr  impression  on  the  organ  of  taste.  In  fact  it  cannot  be  distinguished 
baste  from  a  haricot-bean.  The  poison,  according  to  Ghristison,  pro- 
es  a  primary  impression  on  the  heart,  causing  paralysis  of  that  organ, 
insensibility  and  coma  being  only  apparent.  The  results  appear  to 
w  that  there  is  also  paralysis  of  the  voluntary  and  respiratory  muscles, 
a  retention  of  consciousness.  (^  Pharm.  Jour.'  1855,  p.  473.) 
Desiring  to  try  the  effects  of  this  seed  on  himself,  Ghristison  took  the 
lith  part  of  a  seed,  or  six  grains,  one  night  before  going  to  bed.  There 
I  a  slight  sense  of  numbness  in  the  limbs  during  the  night,  but  in  the 
ruing  no  urgent  symptoms  of  any  kind.  He  then  chewed  and  swallowed 
fourth  part  of  a  seed  (twelve  grains).  In  twenty  minutes  he  was 
ed  with  giddiness,  and  a  general  feeling  of  torpor  over  the  whole  frame, 
immediately  swallowed  an  emetic,  and  thus  emptied  his  stomach.  The 
dbiess,  weakness,  and  faintness  increased  to  such  a  degree  that  he  was 
i{^  to  lie  down  in  bed.  In  this  state  he  was  seen  by  two  medical 
mdsy  who  found  him  prostrate  and  pale,  the  heart  and  pulse  extremely 
ble  and  tumultuously  irregular,  the  mental  faculties  intact,  extreme 
itness  threatening  dissolution,  but  no  apprehension  of  death  on  the  part 
ilie  patient.  There  was  no  uneasy  feeling  of  any  kind,  nb  pains  or 
Dibness,  no  prickling,  not  even  any  sense  of  suffering  from  the  great 
bleness  of  the  heart's  action.  There  was  the  will  but  not  the  power  to 
nit ;  the  limbs  became  chill  with  a  vague  feeling  of  discomfort.  Stimu- 
rfcs  were  employed,  and  warmth  and  pulsation,  with  a  power  of  moving, 
idnally  returned.  Two  hours  after  the  poison  had  been  taken  he  felt 
ywsy,  and  slept  for  two  hours  more,  but  with  such  activity  of  mind  that 
had  no  consciousness  of  having  been  asleep.  The  tumultuous  action  of 
>  heart  continued.  After  this  the  symptoms  gradually  disappeared,  and 
I  next  day  he  was  quite  welL  (^  Pharm.  Jour.'  1855,  p.  474.) 
In  1864,  fifty  children  were  poisoned  at  Liverpool  by  reason  of  their  having 
ben  these  beans.  The  sweepings  of  a  ship  from  the  west  coast  of  Africa 
d  been  thrown  on  a  heap  of  rubbish  ;  the  children  found  the  beans  and 
I  them.  A  boy,  set.  6,  who  ate  six  beans,  died  in  a  very  short  time, 
le  principal  symptoms  were  severe  griping  pains,  constant  vomiting,  and 
stracted  pupOs.  In  addition  to  these  symptoms  the  face  was  pale,  and 
s  eyes  were  bright  and  protruding.  In  attempting  to  walk  the  children 
iggered  about  as  if  they  were  drunk.  In  1864,  two  children,  aged  6  and 
fears  respectively,  chewed  and  ate  the  broken  fragments  of  the  kernel  of 
le  nut.  In  about  forty  minutes  they  complained  of  sickness.  One  child 
U  his  head  drooping,  appeared  sleepy,  and  his  hands  were  powerless, 
e  staggered  and  was  scarcely  able  to  walk.  He  complained  of  severe  pain 
.  the  stomach,  and  made  ineffectual  attempts  to  vomit.  Milk  wa^  given, 
id  he  then  vomited.  The  child  became  quite  prostrated,  the  pulse  was 
Me  and  slow,  and  the  pupils  were  slightly  contracted.  Some  pieces  of 
le  nut  were  thrown  up  by  vomiting.  The  other  child  had  pain  in  the 
bdomen,  and  was  listless,  sleepy,  and  depressed.  He  vomited  freely,  some 
ortions  of  nut  being  ejected.  He  could  neither  stand  nor  walk.  His  face 
H  pale,  the  eyes  were  piercing,  but  the  pupils  and  pulse  were  natural, 
iitiiis  case  there  was  purging.  The  children  recovered  on  the  third  day. 
'£din.  Month.  Jour.'  1864,  p.  193.)     In  cases  in  which  it  \i^.^  ^tqn^ 


416  PHTSOSTIGMINE.     POISOKOUS  Ml 


•i:ki  <••).( 


fatal  to  animalu  it  has  caused  mach  irritatioii  and  congestion  of  the  stomacl 
and  bowels.     (DragendorfE.) 

Fraser  relates  the  case  of  two  maid-seryants  who  were  poisoned  In 
tasting  some  of  the  embryos  of  the  bean  through  cnriosity.  ('  Edin.  Med 
Jonr.'  1863,  2,  p.  131.) 

African  travellers  have  described  the  symptoms  resnlting  from  the  use 
of  the  beans  as  an  ordeal,  as  consisting  of  violent  thirst,  inability  to 
swallow,  cramps  and  mnscnlar  twitchings.  If  vomiting  takes  place,  as  il 
often  does  early  when  a  large  dose  is  given,  recovery  ensues  rapidlj; 
otherwise  conscionsness  remains  till  shortly  beforo  death,  which  oocon 
nsually  within  half  an  hour. 

A  drop  of  the  extract  applied  to  the  eye  produces  in  from  ten  minnitt 
to  a  quarter  of  an  hour  a  remarkable  contraction  of  the  pupil.     This  h§$ 
been  observed  to  last  in  children  for  fifteen  or  twenty  hours.    In  Urn 
respect,  the  poison  is  eminently  distinguished  from  natural  mydrialio 
alkaloids  atropine,  and  the  two  hyoscyamine,  which  cause  gresii  dilatation 
of  the  pupil.    It  causes  contraction  of  the  pupil  when  taken  intenaUj, 
as  well  as  when  applied  locally.    It  paralyzes  the  motor  nerves,  and  leaTV 
the  intellect  and  muscular  irritability  unimpaired.    It  destroys  life  bj 
paralyzing  the  respiratory  muscles,  and  although  it  weakens  the  heait's 
power,  it  neither  stops  the  circulation  nor  arrests  the  heart's  action.  It 
is  not,  according  to  Harley,  a  cardiac,  but  a  respiratory  poison.    It  is 
closely  allied  in  its  effects  to  curare  and  conia,  but  more  to  the  Isttar. 
It  differs  from  both  in  its  tendency  to  produce  muscular  twitchings,  and 
in  its  power  of  causing  contraction  of  the  pupil.    Neither  curare  nor 
conia  has  any  effect  on  the  iris.     ('Lancet,'  1863,  I.  717.)     Salts  oltlie 
alkaloid  (eserine),  as  well  as  an  extract  of  Calabar  bean,  are  now  ex* 
tensively  used  in  the  treatment  of  diseases  of  the  eye ;  and  hence  acGicbnis 
are  likely  to  occur  from  the  use  of  these  preparations. 

Von  Boeck  concludes  that  the  special  character  of  poisoning  by  Calabir 
bean  consists  mainly  in  a  diminution  of  the  excitability,  complete  paraljas 
of  the  locomotor  centres  situated  in  the  spinal  marrow,  and  paxtdjsiB  of 
the  excito-motor  centres  of  the  heart  and  their  peripheral  extremitieB;  ah) 
in  producing  contraction  of  the  vessels  and  of  the  unstriped  muscles,  espe- 
cially those  of  the  intestine  and  the  sphincter  muscles  of  the  iris,  as  well  as 
in  promoting  salivary  and  other  secretions. 

The  editor  has  himself  observed  a  very  marked  diminution  of  respira- 
tory depth  from  the  hypodermic  use  of  salts  of  eserine  (physostigmine). 

Aiialysis, — Physostigmine  (eserine)  combines  with  acids  to  form  nits. 
A  solution  of  bromine  in  water  acts  in  a  characteristic  manner  on  a  solntioB 
of  the  sulphate,  even  when  diluted  to  l-10,000th  part.  It  produces  a  n^ 
colour  when  less  than  1-lOOOth  of  a  grain  is  present.  The  chloriodide 
of  potassium  and  mercury  also  precipitates  physostigmine.  The  physio- 
logical test  consists  in  the  application  of  a  solution  or  alcoholic  extract  to 
the  eye.  It  produces  strong  contraction  of  the  pupil  when  this  Uqni^ 
contains  but  a  minute  proportion  of  physiostigmine.  It  is  rapidly  elimi- 
nated by  the  saliva  and  other  secretions.  (Husemann's  ^  Jahresber.'  1872r 
p.  670.) 

Poisonous  Mushrooms  (Fungi). 

No  branch  of  toxicology  has  given  rise  to  greater  differences  of  opinion 
than  the  study  of  poisoning  by  fungi.  Some  authors  have  considered 
nearly  every  kind  of  mushroom  as  unfit  for  food;  whilst  others,  againt 
seem  to  regard  nearly  every  species  as  edible  with  safety.  In  inqiunD? 
into  the  causes  of  these  discrepancies  of  opinion,  it  will  be  found  thst 
whilst  some  species  of  iungl  cctq  undLO\x\)\A^^  Vtc^^^x^^Tdadas  poisonous. 
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nnoe  the^  contain  an  integral  poisonous  constitnent  or  constituents  which 
maj  be  isolated  in  a  greater  or  less  state  of  pnritj,  others  produce  in* 
jnnona  effects  only  under  certain  conditions,  such  as  idiosyncTacy  of  the 
indiTidnal,  decomposition  of  the  fungus,  &c.  Mushrooms  contain  a  large 
loantity  of  water,  and  are  very  rich  in  albuminous  constituents,  and  are 
lence  prone  to  decomposition.  They  are  also  indigestible,  and  apt  to 
noduce  catarrh  of  the  stomach  and  intestines.  In  one  or  other  of  these 
wons  ways,  the  anomalies  exhibited  after  the  eating  of  mushrooms  may 
le  accounted  for.  The  morel  and  Hevella  esctdenta  are  highly  esteemed 
nnds  of  mushrooms,  and  yet  Keber  relates  the  history  of  six  persons,  who 
Her  partaking  of  these  fungi  were  attacked  with  vomiting  and  diarrhoea 
rbich  lasted  for  sixty  hours.  ('PreussischeVereinszeitung,'  1846,  No.  32.) 
Pdisonings  by  the  common  edible  mushroom  (Agaricus  cainpeatrts)  are 
sre,  except  when  the  mushrooms  are  decayed. 

Bym^ioms  and  Appearances, — The  noxious  species  of  mushrooms  act 
nmetimee  as  narcotics,  and  on  other  occasions  as  irritants.  It  would 
qppear,  from  the  reports  of  several  cases,  that  when  the  narcotic  symptoms 
m  excited,  they  come  on  soon  after  the  meal  at  which  the  mushrooms 
lave  been  eaten,  and  that  they  are  chiefly  manifested  by  giddiness,  dim- 
MBS  of  sight,  and  debility.  The  person  appears  as  if  intoxicated,  and 
bhere  are  singular  illusions  of  sense.  Spasms  and  convulsions  have  been 
acqurionally  witnessed  among  the  symptoms  when  the  case  has  proved  fataL 
EUdie  has  related  three  instances  of  poisoning  by  mushrooms  (*Edin. 
Hed.  and  Surg.  Jour.'  vol.  49,  p.  200),  in  which  the  poison  acted  as  a  pure 
■nootic;  there  was  neither  pain  in  the  abdomen,  nor  irritation  in  the  alimen* 
IttT  canal.  The  narcotic  symptoms  began  in  half  an  hour  with  giddiness 
nd  stupor:  the  first  effect  with  one  patient  was,  that  every  object  appeared 
Is  him  to  be  of  a  blue  colour.  The  three  patients  recove^dd — two  of  them 
npidly.  When  the  drowsiness  passes  off,  there  is  generally  nausea  and 
vomiting;  but  sometimes  yomiting  and  purging  precede  the  stupor.  If 
fte  qrmptoms  do  not  opcur  until  many  hours  after  the  meal,  they  partake 
More  of  the  characters  of  irritation ;  indicated  by  pain  and  swelling  of  the 
abdomen,  vomiting,  and  purging.  In  a  case  of  poisoning  by  mushrooms, 
ftere  was  slight  vomiting  about  an  hour  and  a  half  after  the  meal ;  but  no 
tUent  symptoms  until  after  the  lapse  of  ten  hours.  Several  cases,  in 
iriuch  the  symptoms  did  not  appear  until  after  the  lapse  of  fourteen  hours, 
ttt  reported  (Med.  Gaz.'  vol.  25,  p.  110).  In  some  instances  the  symptoms 
cf  poisoning  have  not  commenced  until  thirty  hours  after  the  meal ;  and 
Stiiiese  narcotism  has  followed  the  symptoms  of  irritation.  It  might  be 
Apposed  that  these  variable  effects  were  due  to  different  properties  in  the 
^taahrooms ;  but  the  same  fungi  have  acted  on  members  of  the  same  family, 
-k  one  case  like  irritants,  and  in  another  like  narcotics.  In  most  cases  re- 
4DTery  takes  place,  especially  if  there  is  early  vomiting.  In  the  few  instances 
lUch  have  proved  fatal,  there  has  been  greater  or  less  inflammation  of  the 
stomach  and  bowels,  with  congestion  of  the  vessels  of  the  brain.  (*M^d. 
■flis.'  vol.  46,  p.  307 ;  vol.  47,  p.  673 ;  '  Jour,  de  Chim.  M^d.'  1853,  p.  694.) 
.  A  fatal  case  of  poisoning  by  fungi  was  attended  with  symptoms  of 
''ritation  resembling  those  caused  by  arsenic.  There  was  no  loss  of  con- 
^i^sness  or  sensibility.  A  boy,  est.  13,  fried  and  ate  for  breakfast  at  8.30 
^  two  fungi  which  he  had  found  growing  under  a  tree.  He  returned  to 
li^  work  without  complaint.  At  noon  he  had  his  dinner  of  pork  and  vege^ 
4le8.  At  1  P.M.  he  returned  to  work,  where  he  remained  until  6  p.m., 
'teldng  the  whole  time  without  any  complaint.  Soon  after  he  reached 
(ime,  he  complained  of  feeling  ill,  and  vomited  violently.  Purging  then 
dlowed,  with  severe  spasmodic  pain  in  the  abdomen.  These  symptoms 
Intinned  throughout  the  mght  until  6  A.M.    The  boweAa  &en.  eft\)A^  \x> 
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act.     At  11.30  A.M.  he  ^^-as  suffering  from  constant  pain  in  ihe  hofwtk, 
occasionally  aggravated :  there  was  tenderness  over  the  abdomen  generally^ 
bat  especially  over  the  coarse  of  the  transverse  colon,  witii  vomiting  eveiy 
ton  minates — great  thirst,  skin  warm  and  perspiring,  pnlse  90,  and  great 
depression.    At  3  a.m.  on  this  the  second  day  he  was  again  seen.    Vomiting 
and  parging  had  retamed.     There  was  great  ezhanstion;  poise  imper- 
ceptible ;  the  action  of  the  heart  feeble.     He  was  lying  in  bed  on  his  back, 
with  the  knees  drawn  np.     Sensibility  and  conscionsness  were  perfect 
He  complained  of  great  pain  in  the  stomach ;  there  was  tenderness  over 
the  abdomen,  bat  no  swelling  of  the  cavity.     In  another  honr  be  died, 
i.e.  aboat  forty-foar  hoars  after  eating  the  fangi,  and  abont  thirty-four 
after  the  first  setting-in  of  the  symptoms.     Others  partook  of  the  fangi, 
bat  in  small  qaantity,  and  they  did  not  snffer.     On  inspection,  the  heart 
on  the  right  side  contained  a  little  flaid  blood.     The  left  Tentriole  wig 
contracted  and  empty.     The  langs  were  healthy,  and  there  was  onir 
cadaveric  congestion.     The  lining  membrane  of  the  stomach  and  smJl 
intestines  was  thronghoat  injected,  the  blaeish-red  appearance  diminishing 
in  intensity  as  it  approached  the  csecam.     There  were  a  few  ecchymond 
patches  near  the  intestinal  end  of  the  stomach.     The  organ  contained 
six  onnces  of    a  brownish  liqnid    resembling  thin  grael.      The  laige 
intestines  were  empty  and  pale,  and  the  spleen  was  congested ;  the  otbor      , 
organs  were  healthy.      ('Med.  Times  and   Gaz.'  1863,  2,  p.  536.)   In 
many  of  its  featarcs,  and  in  the  absence  of  narcotic  symptoms,  thii  cm 
resembled  a  case  of  acate  poisoning  by  arsenic.    The  fact  that  nearij  ten 
hoars  elapsed  before  the  symptoms  of  irritation  commenced,  and  tfaii 
there  was  no  blood  in  the  matters  discharged  by  vomiting  and  puging) 
were  the  most  marked  differences. 

In  1871,  two  children  died  from  the  effects  produced  by  nozioas  fnngl 
Several  other  persons  were  placed  in  a  precarioas  condition  from  the  nme 
canse.  Some  fowls  died  from  eating  portions  of  the  mnshrooms.  Cases  of 
poisoning  by  fangi  are  reported  in  Hasemann's  *  Jahresbericht^'  1872» 
p.  534.  Two  children,  a  boy,  jet.  8,  and  a  girl,  eet.  10,  cooked  some 
mnshrooms  for  breakfast.  The  boy  ate  greedily  of  them,  bnt  permitted 
the  girl  to  take  only  one  mashroom.  The  symptoms  prodnced  in  both 
children  were  similar,  except  that  the  boy  had  them  in  a  severer  and  fatal 
form,  and  the  girl  recovered.  Three  or  foar  hoars  after  the  meal,  the  girl 
was  seized  with  violent  pains  in  the  head  and  abdomen.  She  vomited 
several  times  in  the  coarse  of  the  day,  was  restless,  thirsty,  and  had 
occasional  mascalar  twitchings  of  the  hands.  Daring  the  night  tb 
symptoms  increased  in  severity,  and  she  slept  bat  little.  Next  day  there 
was  slight  diarrhoea.  "When  admitted  into  hospital  fifty-foar  hoars  afttf 
the  mnshrooms  were  eaten,  all  the  symptoms  had  nearly  snbsided.  Th® 
boy  was  then  collapsed,  and  died  twenty  minates  afterwards.  His 
stomach  was  foand  empty  and  contracted ;  its  mncons  coat  pink,  with 
minnte  injection,  and  covei*ed  with  a  thick  layer  of  dryish  epithelinm- 
The  whole  of  the  small  intestines  were  empty  and  contracted ;  the  costs 
thick  and  firm ;  and  the  mncous  membrane  intensely  congested,  more 
especially  towards  the  lower  part  of  the  ileam,  and  covered  with  a  thick 
layer  of  yellowish  epithclinm.  The  liver  was  fatty-  (*  Gay's  Hosp.  Rep-* 
1872,  p.  228.)  A  man,  let.  43,  and  his  danghter,  sat.  5,  saffered  severelj 
from  eating  the  Amaniia  pantliernia.  The  earliest  symptoms  appeared  in 
two  hoars  and  a  half  after  the  meal.  They  were  thirst,  faintness,  deUriumt  j 
nausea,  paleness  of  the  face,  and  cold  extremities.  After  eleven  hoais»  ^ 
there  was  stupor  with  tenderness  of  the  abdomen.  In  the  child,  there  was  i 
cyanoms  of  the  legs  wit\i  contracted  i^npils.  It  was  remarked  that  even 
fourteen  hours  after  the  inivgi  \iad  \>ceTv  eatoi,  Y^T^oroa  ^i  X^il^qbl  were  dis-       -^ 
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laiged  hv  Tomiting  from  the  action  of  emetics.  They  both  recovered. 
.  a  perioa  of  fonr  years  (1865-8)  six  deaths  were  recorded  to  have  taken 
ice  from  eating  poisonons  fungi.  In  the  year  1880  no  case  of  poisoning 
'  maBhrooms  was  recorded  in  England. 

An  analysis  of  cases  of  mushroom  poisoning  shows  that  when  the 
mptoms  are  referable  to  the  presumably  decayed  state  of  the  fungii 
ese  produce  violent  gastro-intestinal  symptoms ;  and  that,  as  a  nd^ 
ese  symptoms  appear  only  after  the  lapse  of  some  hours,  and  then  the 
nrse  of  the  case  is  not  unlike  one  of  cholera.  The  fly-fungns  (Amaniia 
ucaria)  contains  a  definite  alkaloid,  muscarine  ;  and  when  this  fungus  is 
ben,  generally  in  mistake  for  the  golden  mushroom  (Amanita  Cmsarea)^ 
3  symptoms  appear  within  half  an  hour  or  an  hour,  though  occasionally 
a  much  later  period ;  and  they  are  of  a  cerebral  character — the  gastro- 
;estinal  symptoms  being  either  onlv  secondary  or  altogether  absent.  Thus 
ere  is  a  state  of  excitement  and  inebriation,  trismus,  <&c.  Ponfinck  has 
sently  made  the  extraordinary  statement  that  an  infusion  of  the  ordinary 
ashroom  is  poisonous.  This  is  contrary  to  oommon  experience ;  and 
9  children  of  rural  districts  often  eat  with  impunity  large  quantities  of 
loooked  mushrooms. 

Analyns, — The  discovery  of  portions  of  the  undigested  mushrooms  in 
e  matter  vomited,  or  a  description  of  the  food  eaten,  will  commonly  lead 
a  recognition  of  this  form  of  poisoning.  One  of  the  most  poisonous  in 
is  country,  Amanita  mtiscaria  or  the  fly-mushroom,  renders  the  water  in 
liich  it  is  boiled  so  poisonous,  that  animals  are  killed  by  it,  while  the 
liled  fungus  itself  has  no  effect  upon  them.  The  liquid  procured  from 
is  used  as  a  fly-poison,  whence  ihe  name  of  the  mushroom  is  derived, 
is  an  autumnal  fungus,  known  by  its  rich  orange-red  colour. 
Some  fungi  which  were  exposed  for  sale  in  open  market  have  been 
operly  seized  and  condemned  as  unfit  for  human  food.  An  experienced 
geologist  (the  Rev.  J.  Berkeley)  says,  *  No  general  rule  can  be  given  for 
e  determination  of  the  question  whether  fungi  are  or  are  not  poisonous. 
}kur  is  quite  indecisive,  and  some  of  the  most  dangerous  fungi,  and 
oongst  them  the  Agarictts  Phalloides^  are  void  of  any  unpleasant  smell 
lien  fresh,  though  the  most  wholesome  may  be  extremely  offensive  when 
1  Experience  is  the  only  safe  test,  and  no  one  should  try  species 
cautiously  with  whose  characters  he  is  not  thoroughly  acquainted.' 

Henbane  (Htosctamus  niqee). 

Symj^toms  and  Appearances, — The  seeds,  roots,  and  leaves  of  this  plant 
B  poisonous.  When  the  dose  is  not  sufficient  to  destroy  life,  the 
mptoms  are — general  excitement,  fulness  of  the  pulse,  flushing  of  the 
oe,  weight  in  the  head,  giddiness,  loss  of  power  and  tremulous  motion 

the  limbs,  solnnolency,  dilatation  of  the  pupils,  double  vision,  nausea, 
id  vomiting.  After  a  time  these  symptoms  pass  off,  leaving  the  patient 
oely  languid.  When  a  large  quantity  of  the  root  or  leaves  has  been 
ten,  an  accident  which  has  occurred  from  the  plant  having  been  mis- 
ken  for  other  vegetables,  more  serious  effects  have  been  manifested.  In 
Uition  to  the  above  symptoms  in  an  aggravated  form,  there  may  be  loss 
'  incoherency  of  speech,  delirium,  confusion  of  thought,  insensibility, 
ma,  and  sometimes  a  state  resembling  insanity ;  the  pupils  are  dilated 
id  insensible  to  light,  there  is  coldness  of  the  surface,  cold  perspiration, 
IB  of  power  in  the  legs,  alternating  with  tetanic  rigidity  and  convulsive 
)7ements  of  the  muscles ;  the  pulse  is  small,  frequent,  and  irregular,  the 
ipiration  deep  and  laborious.  (*  Med.  Gaz.'  vol.  47,  p.  640.)  Occasionally 
sre  is  nausea  with  vomiting  and  purging.  Death  may  take  place  in  a  few 
on  or  days,  according  to  the  severity  of  the  &ympU)m«.    T\i!^  %^^^s\3aX 
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«ffeot  of  tbii  poisononB  plant  is  manifested  1 
general  paralfsis  of  the  nervooB  Bystem. 

One  fatal  case  of  poisoning  with  the  roota  of  henbane  ia  qnoted  \ij 
Orfila,  and  another  with  the  leaves  is  reported  by  Wibmer  (op.  cit.  p.  147). 
The  appearances  consisted  in  a  geaeral  con- 
gestion of  dark-colonred  liqnid  blood  in  the 
Tenons  system-  The  Inngs  and  brain  espe- 
cially manifested  this  condition.  There  are 
commonly  no  marks  of  irritation  or  inflai» 
mation  in  the  stomach  and  bowels. 

AiuUyni. — When  the  Tegete- 
ble  has  been  eaten,  it  can  be  idm- 
tified  only  by  its  botanical  cluk 
racters.  The  seeds  are  very  snill 
and  hard ;  tiiey  are  fnirowed  oa 
the  surface,  and  may  be  euilf 
confcnnded  with  those  of  Idk 
donna.  They  are  of  an  obkof, 
oval,  or  pyriform  shape.  Wentt- 
join  illnstrations,  in  which  tiiet 
are  represented  magnified  (i)  mm 

^  of  their  natural  siee  (a)  Sg.  56. 

■■  ^^JlU  The  leaves  are  peculiar  in  ab^K 
and  other  characters,  by  vhici 
they  may  he  easily  identified.  ^ 
annexed  illustration  (fig.  55)  is  from  a  photograph  of  a  fresh  Issf  at 
henbane.  The  poisonous  properties  of  henbane  are  known  to  be  owing 
to  the  presence  of  two  crystalline  alkaloids,  which  are  called  HyoieyiMni 
and  Sijoscine.  These,  with  atropine  the  alkaloid  of  belladonna,  are.  Becom- 
ing to  Ladenburg,  the  only  three  known  natural  mydriatic  alkaloids,  it 
basic  bodies  which  canse  marked  dilatation  of  the  pupil  of  the  ejc. 
According  to  Ladenburg,  hyoscyamine  is  identical  with  dvboitine. 

NiOHTSBADE    (SOLANUU). 

Symptoms  and  Effecft. — There  are  two  species  of  this  plant— tie 
Solanum  duleamara,  JSitter-tweet,  or  Woody-nigHtthade,  which  hasapniple 
flower  and  bears  red  berries ;  and  the  iSoIanwn  nigmm,  or  Oarden-nigkt- 
thade,  ^'ith  a  white  flower  and  black  berries.  The  active  principle  SoIostM, 
on  which  the  poisonons  properties  of  both  species  depend,  varies  in  uo- 
portion  at  different  seasons  of  the  year.  Solanine  is  an  alkaloid  whidi 
needs  further  investigation,  and  is  perhaps  a  mixture  of  alkaloids.  In  ou 
instance  a  decoction  of  the  plant  is  said  to  have  produced  in  a  man  dimsen 
of  sight,  giddiness,  and  trembling  of  the  limbs, — symptoms  which  bom 
disappeared  under  slight  treatment.  (For  a  case  of  poisoning  by  lli» 
decoction,  see  'Med.  Gaz.'  vol.  46,  p.  548.) 

The  berries  of  the  Solanum  nigrum,  in  one  instance  at  least,  prodoad 
serious  effects  in  three  children  who  had  eaten  tbem.  They  compluned 
of  headache,  giddiness,  sickness,  colic,  and  tenesmus.  There  was  coptou 
vomiting  of  a  greenish -coloured  matter,  with  thirst,  dilated  pupils,  rtf" 
torous  breathing,  convulsions,  and  tetanic  stiffness  of  the  limbs.  One  cMhi 
died  in  the  acute  stage :  the  others  died  apparently  from  secondary  wa- 
sequcccen  during  treatment.  (Orfila,  op.  cit.  4emc  ed.  2,  273.)  Froio 
three  to  four  berries  of  this  plant  have  been  fonnd  to  produce  sleep,  hi 
1853,  the  red  berries  of  the  Woody-nightsliado  are  stated  to  have  canwd 
the  death  of  a  boy,  tet.  4,  under  the  following  circamstanoes.  He  W 
eaten  some  of  the  berries,  and  at  fini  &\&.  u^  ^^^«Bx  \x)«qSsst^mtheiii) 
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at  eleven  honTB  afterwards  he  was  attacked  with  yomiting,  purging,  and 
^nynlsions,  which  continaed  throaghont  the  day;  the  child  being  in- 
osible  in  the  intervals.  He  died  convulsed  in  about  twenty-four  hours, 
be  vomited  matters  were  of  a  dark  greenish  colour  and  of  a  bilious  cha- 
•cter.  Other  children  had  partaken  of  the  berries  at  the  same  time :  but 
oong  these,  one  only  suffered  slightly.    ('  Lancet/  June  28, 1856,  p.  715.) 

Deadlt  Nightshade  (Atropa  Belladonna). 

Symptoms. — The  symptoms  which  are  produced  by  the  leaves,  berries, 
id  root  of  the  belladonna  are  of  a  uniform  character,  and  may  be  thus 
scribed : — Heat  and  dryness  of  the  mouth  and  throat,  nausea,  vomiting, 
ddiness,  indistinct  or  double  vision,  delirium,  great  excitement  and  rest- 
isness,  convulsions  followed  by  drowsiness,  stupor,  and  lethargy*  The 
ipils  are  much  dilated,  and  the  eyes  are  insensible  to  light.  In  two  cases, 
e  pupils  were  contracted  during  sleep,  although  dilated  in  the  waking 
fcte.  C  Dub.  Med.  Press,'  Jan.  5, 1853 ;  '  Jour,  de  Chim.  M^d.'  1853,  p. 
^5.)  Several  deaths  from  the  poisonous  effects  of  the  berries  occurred 
London  in  1846.    A  boy,  eat.  14,  ate,  soon  after  breakfast,  about  thirty 

the  belladonna  berries,  which  he  had  bought  as  fruit  in  the  streets. 
L  about  three  hours  he  had  the  sensation  of  his  face  being  swollen:  his 
roat  became  hot  and  dry,  his  vision  was  impaired,  objects  appeared 
mble,  and  they  seemed  to  revolve  and  run  backwards.  His  hands 
id  face  were  flushed,  and  the  eyelids  swollen;  there  were  occasional 
Mhes  of  light  before  his  eyes.  He  tried  to  eat,  but  could  not  swallow  on 
soount  of  the  state  of  his  throat.  In  endeavouring  to  walk  home  he 
ambled  and  staggered ;  and  he  felt  giddy  whenever  he  attempted  to  raise 
is  head.  His  parents  thought  him  intoxicated ;  he  was  incoherent, — 
vquently  counted  his  money,  and  did  not  know  the  silver  from  the  copper 
nns.  His  eyes  had  a  fixed,  brilliant,  and  dazzling  g^ze ;  he  could  neither 
ear  nor  speak  plainly,  and  there  was  great  thirst ;  he  caught  at  imaginary 
bjects  in  the  air,  and  seemed  to  have  lost  all  knowledge  of  distance.  His 
ogers  were  in  constant  motion  :  there  was  headache,  but  neither  vomiting 
or  purging.  He  did  not  reach  the  hospital  until  nine  hours  had  elapsed, 
od  the  symptoms  were  then  much  the  same  as  those  above  described.  He 
kiempted  to  get  out  of  bed  with  a  reeling,  drunken  motion ;  his  speech  was 
^k  and  indistinct.  The  pupils  were  so  strongly  dilated  that  there  was 
lerely  a  ring  of  iris,  and  the  eyes  were  quite  insensible  to  light.  The 
fdids  did  not  close  when  the  hand  was  passed  suddenly  before  iaem.  He 
id  evidently  lost  the  power  of  vision,  although  he  stared  fixedly  at  objects 
I  if  he  saw  them.  The  nerves  of  common  sensation  were  unafPeoted. 
Rien  placed  on  his  legs  he  could  not  stand.  His  pulse  was  90,  feeble  and 
ompressible  ;  his  mouth  was  in  constant  motion,  as  if  he  were  eating  some- 
lung.  His  bladder  was  full  of  urine  on  admission*  He  continued  in  this 
tste  for  two  days,  being  occasionally  conscious,  when  by  a  free  evacuation 
I  the  bowels,  some  small  seeds  were  passed :  these  were  examined  and 
faitified  as  the  seeds  of  belladonna.  The  boy  gnradnally  recovered,  and 
ift  the  hospital  on  the  sixth  day  after  his  admission : — the  progress  of 
60overy  was  indicated  by  the  state  of  the  pupils,  which  haa  then  only 
oqnired  their  natural  size  and  power  of  contraction.  In  three  other  cases 
rlach  occurred  at  the  same  time,  the  berries  having  been  baked  in  a  pie^ 
tins  in  the  limbs,  drowsiness,  insensibility,  and  convulsions,  were  among 
lie  symptoms.  In.  two  instances  of  poisoning  by  the  berries,  the  symptoms 
ore  a  strong  resemblance  to  those  of  delirium  tremens,  but  among  them 
He  heat  and  dryness  of  the  throat,  loss  of  power  of  swallowing,  incoherent 
leech,  double  vision,  and  strange  spectral  illusions,  with  occasional  fiiU  ol 
ild  and  uDgoY^rDable  laagbter.    On  the  following  laoxmxi!^ 'boVIcL  \Nx«ra 
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patients  recovered,  as  if  from  a  drcftm ;  bnt  tbej  Bnifeted  for  some  time 
from  langnor,  thirst,  and  dryneaa  of  the  throat :  the  pupila  also  oontinned 
dilated.  (Casper's  '  Wochenschr.'  Jan.  10,  1846,  p.  26.)  Two  cun, 
showing  the  poisonoiiB  effects  of  the  berries  on  childiwn,  are  quoted  in  the 
*Edia.  Med.  and  Surg.  Jonr.'  (vol.  29,  p,  452). 

In  1880,  a  boy,  mt.  12,  vaa  admitted  into  Gay's  Hospital  who  on  the 
previous  day  had  eaten  some  ripe  beUadonna  l>erries  whilst  on  a  conntiy 
excursion.     On  retnming  home  he  went  to  bed  as  nsa^  bnt  awoke  at 
'2  i.H.  in  mnch  the  same  condition  aa  on  his  admission  at  5  A.U.     He  wst 
then  delirioas,  and  in  ench  violent  couvalsions  that  he  was  unable  to  at 
otill  a  moment.      He  talked  most  inooherently.     He  apparently  ooold  not 
swallow,  aH  he  pnt  water  into  his  month  and  spat  it  out  again,  the  effort 
throwing  him  into  severe  convulsions.     At  10  A.if.,  the  deliriam  and  ccn- 
vntsions  still  continaed ;  there  was  a  marked  flnshing  on  the  Iqgs  and  fae^ 
and  the  latter  was  somewhat  swollen.     The  throat  was  red,  and  he  shond 
aversion  to  water.     The  pupils  were  widely  dilated.     The  delirium  eon- 
tinned,  with  convulsions,  all  day  and  during  the  next  night,  though  oeoi- 
nionally  he  spoke  rationally.     He  was  flushed,  and  appeared  like  a  child  in 
the  early  stage  of  a  scarlatina  or  rash.    At  noon — about  forty-two  hours  after, 
as  was  supposed,  the  berries  were  eaten — one-third  of  a  grain  of  motpbti 
was  injected  hypodermically.     The  boy  slept^  and  next  day  awoke  wdL 

The  root  of  the  belladonna,  administered  in  the  form  of  decoction  m  u 
enema,  has  destroyed  life.  Eighty  grains  of  the  root  were  employed,  ud 
the  liquid,  strained  and  reduced  by  evaporation  to  four  ounces,  was  injected. 
After  a  slight  stage  of  excitement,  the  patient,  a  female,  tet.  27,  fell  into  i 
fetate  of  complete  coma ;  the  countenance  appeared  swollen,  and  of  i 
Teddish-brown  colour;  thepnpilswere  excessively  dilated;  thepnlaewuit 
first  full  and  hard,  then  small ;  death  took  place  in  five  hoars.  (Cupa'i 
•Wochenschr.'  Feb.  8,  1845,  p.  101.) 

The  leaves  of  belladonna  have  occasionally  given  rise  to  accidentB.  A 
yoDi!(^  man  swalloived  an  infusion  of  two  drachms  of  the  leaves.  In  sbnt 
an  hour  he  found  great  difficulty  in  swallowing,  the  salivary  secretion  w«i 
suppressed,  and  objects  appeared  to  be  in  perpetual  motion  before  bin. 
He  became  delirious,  repeatedly  attempted  to  pasa  his  urine  in  viia: 
piir  SI.  and  for  an  hour  and  a  half  he  was  in  comtant 

motion,  although  hia  gait  was  unsteady.  Tb 
muscles  of  his  face,  jaws,  and  limbs  were  tgi- 
tated  byconvnlRive  twitchings  ;  the  pupils  wert 
eicessively  dilated,  and  there  were  singulw 
ballncinations.  There  was  neither  naoMt 
vomiting,  nor  purging.  Emetics,  iniecfioiU, 
and  bleeding  were  resorted  to,  and  ue  nfnt 
morning  the  patient  awoke  as  if  from  a  dnui- 
(  '  Ann.  d'Hyg."  Oct.  1847,  p.  413.) 

Leaves  of  belladonna  have  been  ignonnttf 
supplied  for  ash-leaves,  and  half  a  wine-glsnfnl 
of  the  decoction  of  the  leaves  produced  O 
Garrod  the  usual  symptoms  of  poisoning  by  tui 
plant.  His  patient,  who  took  half  a  [Wti 
Buffered  severely.  The  chief  symptoms  were  giddiness,  difficulty  in  wsft- 
ing,  dryness  of  the  month  and  throat,  perversion  of  taste,  indistinctneei  of 
vision,  dilatation  of  the  pupils,  bloodshot  eyes,  difficult  articnlatioii. 
dclirinm,  insensibility,  and  a  scarlet  redness  of  the  skin  of  the  face  B^ 
nock,  followed  by  a  peeling  off  of  the  cuticle.  The  leaves  ^  belladontt 
are  peculiar  in  shape.  The  annexed  illustration  (fig.  57)  is  from  a  photo- 
graph of  a  small  leaf  of  the  fresh  plant.     According  to  Lnxton,  1,000 
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I  of  leaTes  yield  only  fiye  grains  of  atropine.     (*  Pharm.  Jonr.' 
p,300.) 

le  seeds  of  belladonna  are  small,  of  a  somewhat  oval  shape,  and 
lark  colonr.      Under  a  low  magni^ing  power  they  haye  a  honey- 
id  snr&tce  (fig.  58).    In  henbane  toe  surface  of 
sds  presents  more  irregular  depressions,  resembling 
seen  on  certain  corals  or  maderepores. 
vo  persons  swallowed  a  small  spoonfal  of  the 
t  of  belladonna  by  mistake  for  that  of  jaiuper. 
was  speedily  indistinctness  of  vision,  tottering 
leliriam,  incoherency,  hallucinations,  and  dilata- 
»f  the  pupils.     In  one  there  was  great  cerebral 
ment.    Under  treatment^  the  symptoms  of  poison-  .    «  ^  O ,. 

sappeared  in  two  days ;  but  one  of  the  patients  9     ^ 

n  the  serenth  day  from  disease.  The  physical  and  ^^'^J.^  ^utdoxm*. 
ilogical  properties  of  the  extract  indicated  that  it  d.M«siiifled30di«inetn«. 
elladonna;  but  the  attempt  to  procure  atropine 
it  entirely  &iled.  A  portion  of  the  concentrated  extract  given  to 
,  caused  dilatation  of  the  pupil  in  a  quarter  of  an  hour.  In  a  case 
npound  poisoning  by  extiuct  of  belladonna  and  tincture  of  opium, 
was  the  violent  excitement  produced  by  belladonna,  but  the  pupils 
strongly  contracted  as  in  poisoning  by  opium.  ('Med.  Times  and 
1870, 1,  564.)  A  lady  suffered  from  severe  symptoms  of  poisoning, 
early  lost  her  life,  owing  to  an  injection  containing  one  drachm  of 
tract  of  belladonna,  and  one  drachm  of  wine  of  opium  having  been 
istered  to  her.  The  pupils  in  this  case  were  dilated,  and  the  opium 
mtly  did  not  counteract  the  effects  of  the  belladonna. 
le  following  case,  which  occurred  in  1871,  is  remarkable  for  the 
lat  a  woman  recovered  from  a  large  dose  of  the  extract.  A  nurse 
}j  mistake  to  a  lady  whom  she  was  attending  a  belladonna  liniment 
ning  three  drachms  of  the  extract  mixed  with  soap  liniment.  She 
9d  slightly,  and  suffered  from  dryness  of  the  throat,  difficulty  of 
»wing,  drowsiness,  delirium,  pupils  dilated,  fixed  stare  of  the  eyes, 
P  power  and  difficulty  of  speech.  Paralysis  of  the  extremities  came 
th  g^reat  pain  in  the  back.  Emetics  with  brandy  and  cayenne  pepper 
dmployed  with  success.  The  woman  recovered,  but  not  until  after 
eeks  from  the  time  of  swallowing  the  liniment. 
ipearances, — The  appearances  observed  in  several  cases  of  poisoning 
)  berries  which  proved  fatal  in  London  during  the  autumn  of  1846, 
ks  follows :  the  vessels  of  the  brain  were  congested  with  liquid  blood ; 
}mach  and  intestines  were  pale  and  flaccid ;  there  were  some  red  spots 
is  the  cardiac  end.  In  other  fatal  cases,  of  which  the  appearances 
)een  reported,  the  vessels  of  the  brain  and  its  membranes  were  found 
ded  with  thick  black  blood.  Bed  spots  have  also  been  observed 
i  the  throat  and  gullet^  and  congested  patches  of  a  dark  purple  colour 
)  coats  of  the  stomach.  In  some  instances  the  mucous  membrane  has 
x>mpletely  dyed  by  the  juice  of  the  berries.  A  boy,  set.  5,  after 
^  eaten  a  quantity  of  belladonna  berries,  went  to  bed,  was  very 
IS,  vomited  once,  and  died  in  convulsions  about  fifteen  hours  after 
I  taken  the  poison.  On  inspection,  the  eyes  were  half-open,  with  an 
B  lustre ;  the  pupils  dilated ;  the  mouth  was  spasmodically  closed  and 
hincter  ani  relaxed.  The  cerebral  vessels  were  distended  with  dark- 
ed  blood ;  the  substance  of  the  brain,  cerebellum,  and  medulla  oblon- 
iresented  numerous  bloody  points.  In  the  throat  and  gullet  there 
efveral  patches  of  redness.  In  the  stomach  there  was  some  fluid,  with 
open  hemes ;  the  macoua  membrane  was  of  a  Teddi&VAAu^  qc^<^t>x  Vc^ 
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varions  parts.  (Canstatt's  '  JaHreeber.'  1844,  ▼.  295.)  For  another 
showing  the  appearances,  see  Horn's  *  Vierteljahrsschrift/  1866,  2, 159.  A 
woman,  wt,  66,  swallowed  a  teaspoonfal  of  belladonna  liniment,  and  after 
suffering  the  nsoal  symptoms  died  in  sixteen  hours.  On  inspection  the 
lungs  were  found  full  of  blood, — the  right  side  of  the  heart  contained  but 
little  black  blood,  and  the  left  side  was  firmly  contracted.  The  bndn  mm 
slightly  congested.  The  stomach  and  other  organs  presented  nothing 
unusual.  Tbe  inspection  was  made  thirty-four  hours  after  death,  and  tbe 
pupils  were  then  dilated.     (*  Lancet,'  1870,  II.  p.  83.) 

Analysts. — The  indigestible  nature  of  the  leaves,  fruit,  and  seeds  will 
commonly  lead  to  their  detection  in  the  matters  Tomited  or  passed  by  the 
bowels,  or  in  the  contents  of  the  viscera  after  death.     The  seeds  of  bella- 
donna arc  very  small — they  can,  however,  be  distinguished  by  the  microBoope 
from  the  seeds  of  other  poisonous  plants.     The  colouring  matter  of  the 
berry  is  of  a  deep  purple  hue.     The  leaves  are  known  by  their  boianicti 
chai-acters,  and  a  decoction  or  infusion  of  them,  by  the  liquid  cansiiig 
dilatation  of  the  pupil.     The  urine,  blood,  or  organic  liquids  containii^ 
this  poison,  applied  to  the  eye  of  an  animal,  cause  dilatation  of  the  pupik 

Atropink. — ^Atropia,  or  atropine,  is  the  name  given  to  the  alkakidal 
principle  of  belladonna.  This  alkaloid  is  a  powerful  poison.  In  1850, 
Sells,  of  Guildford,  forwarded  to  the  author  for  examination  the  stomidi 
of  a  young  man  who  had  poisoned  himself  by  taking  ttco  grains  of  atropinft 
He  took  the  dose  on  going  to  bed.  He  was  heard  to  snore  heavily  dimqg 
the  night,  and  was  found  dead  about  seven  o'clock  in  the  morning,  lying 
on  his  right  side,  the  surface  livid,  the  limbs  rigid  and  contracted,  and  with 
a  little  brown  matter  issuing  from  the  mouth.  The  pupils  were  mncii 
dilated.  The  mucous  membrane  of  the  stomach  presented  a  diffused  red- 
ness, which  might  have  arisen  from  some  brandy  which  he  had  swallowed. 
No  trace  of  the  poison  could  be  detected  in  the  stomach  or  its  conteoti. 
In  the  *  Assoc.  Med.  Jour.*  (Sept.  16, 1853,  p.  818)  will  be  found  the  repot 
of  a  case  in  which  all  the  symptoms  of  poisoning  by  beUadonna  arose  from  the 
application  of  a  weak  solution  of  atropine  in  water  to  the  conjunctiva.  One* 
eighth  of  a  grain  injected  into  the  skin  for  the  relief  of  sciatica,  prodaoed 
the  usual  symptoms  of  poisoning.     (*  Phaim.  Jour.'  May,  1862,  p.  583.) 

Cases  of  atropine  poisoning  of  a  mild  character  are  common  in  hospital 
practice,  in  consequence  of  atropine  lotions,  intended  for  the  eye,  being 
accidentally  taken  by  children  and  others. 

The  criminal  administration  of  atropine  is  a  rare  event  in  this  country. 
A  trial  for  murder  by  this  alkaloid  took  place  at  the  Manchester  Lent 
Assizes,  1872  (Beg.  v.  Steele),  The  prisoner,  who  was  a  nurse  in  the 
workhouse,  was  charged  with  administering  atropine  to  the  senior  snif^eoo, 
and  thereby  causing  his  death.  The  deceased  was  taken  suddenly  ill 
after  his  breakfast,  and  died  under  the  usual  symptoms  of  poisoning 
with  atropine  in  about  twelve  hours.  The  poison  was  detected  iu  ^ 
body,  and  also  in  a  liquid  found  in  the  room — a  solution  of  atropine  in 
spirit.  ^lilk  was  the  vehicle  through  which  it  was  taken.  The  milk  ti 
sent  from  the  kitchen  contained  nothing  injurious,  but  that  found  in 
deceased's  room  was  tasted  by  two  of  the  nurses  and  both  suffered  from 
poisoning  by  atropine.  The  prisoner  had  access  to  this  room,  and  it  vil 
alleged  that  she  had  a  strong  motive  for  this  criminal  act,  but  there  was  no 
direct  proof  to  show  that  she  put  the  poison  into  the  milk,  and  she  trtf 
acquitted. 

Analysis. — Atropine  is  a  white  crystalline  substance,  not  very  soluble 
in  water,  bpt  easily  dissolved  by  alcohol,  ether,  and  diluted  acids.  It  does 
not  readily  crystallize,  but  it  forms  crystal lizable  salts.  The  annexed 
illustration  (fig.  59)  shows  the  irregular  crystalline  form  of  sulphate  of 
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iae,  M  it  u  depoaited  fiom  an  ftlooholio  eolation.    Ammonia  added 
le  Bolotion  of  snlpbate  of  atropine  does  not  oeparate  the  alkaloid  in 
linct ciyatala.    Inthiaregpectitdifferefrom  pig.n. 

ipbia  and  BtrTcliniiie.     Whea  atropine  ia    ^^^^^  ■ 

ited  on  platinum  it  melta,  darkena  in  colour,  *" 

I  boms  with  a  yellowish  Bmoky  flame.  Snl- 
iric,  hydrochloric,  and  nitria  acida  dissolTO 
rithont  any  change  of  coloar.  Water  added 
Lhe  mixture  of  aalphnrio  acid  produces  no 
nga :  bat  a  crystal  of  pot&ssinm  bichromate 
dncea  a  green  coloar.  Tannic  acid  precipi- 
a  the  alkaloid  from  its  solutions  :  but  tho 
■t  effectual  precipitant  is  the  chloriodide  of 
Mmnm  and  mercaiy,  which  throws  down 
Rise  white  precipitate  eren  in  very  diluted 
itkmfl.  Atropine  is  also  precipitated  by  impnfMt  erjaM*  ■>) 
io  chloride,  but,  unHko  sti^chnine,  it  is  not  At^pi".  -^"Ui-i : 
lapitated  by  potassium  eafphocyanide  or  potaBsinm  chromate.  It  may 
letected  in,  and  separated  from,  organio  liquids  by  the  process  of  Stas. 
vrding  to  Winckler  atropine  ia  precipitated  moat  completely  from  a31 
lolationa  by  the  cbloriodide  of  potasaium  and  mercury.  By  the  nae  of 
I  precipitant  he  was  able  to  determine  the  proportion  of  atropine  con- 
lod  in  the  powder  of  the  dry  leaves  and  root.  In  the  leaves  the  alkaloid 
ied  &am  041  to  0'49  per  cent,  and  in  the  root  it  amounted  to  048 
cent.     ('  Pharm.  Jonr.'  Jnne,  1872,  p.  1029.) 

A  amaU  quantity  of  a  diluted  solution  of  atropine  applied  to  the  eye 
duces  dilatation  of  the  pupil.  This  may  be  employed  as  a  physiological 
t  for  detecting  the  presence  of  atropino  in  an  extract  made  from  the 
itents  of  the  stomach,  or  of  any  organio  liquid.  The  introduction  of  a 
tion  into  the  cellalar  membrane  of  an  animal,  besides  produoiug  the 
iuary  symptoms  of  poisoning,  causes  dilatation  of  the  pupil.  Atropine 
me  of  the  three  natural  pupil-dilating  alkaloids.  It  occurs  not  only  in 
ladonna,  but  also  in  stramonium. 

TbOBSAPPLE   (DaTUBA  STKUIOKIUU). 

An  parts  of  this  plant  are  poisonous ;  but  the  teedt  vi-dfrvU  are  con> 
ered  to  be  the  most  noxious. 

Synqitomt. — The  usual  effects  produced  by  this  poison  will  be  nnder- 
nd  from  the  following  oases.  A  woman,  mt.  36,  took  two  teaonpfals  of 
Bsion  of  stramonium  leaves  by  mistake  for  senna  tea.  In  about  ten 
uitea  she  was  seized  with  giddiness,  dimness  of  sight,  and  fainting.  In 
1  hours  she  was  quite  insensible;  the  pupils  were  fixed  and  dilated,  all 
iBnscles  of  tbe  body  convulsed,  the  countenance  flushed,  and  the  pnlse 
B  full  and  slow.  The  stomach-pump  was  applied,  and  in  the  coarse  of 
Ebw  hours  she  recovered, — suffering,  however,  from  indiatiuctneas  of 
ion  and  vertigo.  ('Med.  Gaz.'  vol.  8,  p.  605.)  The  leeds  of  this  plant 
I  highly  poisonona.  A  boy,  eat.  5,  ato  some  aeeds,  with  a  portion  of  the 
ai  Soon  afterwards  it  was  observed  that  his  face  was  flushed,  and  that 
ataggeied  as  if  intoxicated.  He  vomitod  and  threw  up  about  thirty 
ds.  His  skin  was  hot  and  red,  the  conntonance  had  a  wild  and  atanng 
Mcnion,  the  pnpila  were  nearly  fully  dilated  and  inaeosible  to  light, 
sthild  was  restless,  in  a  stato  of  raging  delirium,  and  Kting  with  fury 
those  who  attempted  to  restrain  him.  He  was  unable  to  stand,  and  in 
lUe  resembling  St.  Vitus's  dance.  The  pulse  could  not  be  counted. 
•  breathing  was  hurried  and  gasping.  He  was  incessantly  talking,  but 
^out  articulatinf  dietinctiy,  and  he  appeared  to  be  dn'nug  «.^V3  ^xoi& 
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him  imaginary  objecta.  Emetica  prodaoed  the  Yomiting  of  more  feeds, 
and  in  an  honr  he  began  to  articulate.  He  slept  xesUessly  for  two  hours. 
Some  seeds  were  passed  in  the  evacaations  from  the  bowels.  In  foar  hours 
the  symptoms  had  abated,  and  the  boy  gradually  improved.  The  papils 
did  not  recover  their  natural  state  until  after  three  days.  ('  New  Yozk 
Jour,  of  Med.'  1866 ;  and  « Brit,  and  For.  Med.  Rev.'  1857, 19,  497.) 

Turner  (*  Amer.  Jour.  Med.  Sci.'  April,  1864,  p.  552)  djracribes  fivecaaas 
of  poisoning  by  the  seeds,  in  children  under  ten  years  of  age.     They  had 
eaten  them  in  the  scarcely  ripe  state,  when  they  are  not  very  bitter.    In 
one  hour  and  a  half  two  of  the  children  were  found  to  be  folly  under  the 
influence  of  the  poison.     They  were  lying  on  their  backs,  the  eyes  bri^ 
and  the  pupils  widely  dilated  and  insensible  to  light ;  the  conjunctiw  wero 
injected,  the  face  deeply  suffused  and  of  a  dark  crimson  colour ;  there  was 
difficulty  of  breathing,  inability  to  articulate,  and  a  state  of  complete 
insensibility,  broken  occasionally  by  a  paroxysm  during  which  they  would 
utter  some  indistinct  sounds  and  throw  their  hands  about,  as  if  trying 
to  ward  off  some  threatening  evil.     They  then  fell  into  a  comatose  siste^ 
but  were  easily  roused  into  a  state  of  violent  excitement :  they  gruped 
at  imaginary  objects ;  there  was  picking  at  the  bed-clothes,  with  paroxjimi 
of  excessive  laughter.     They  had  no  proper  control  over  their  limbic 
walked  with  a  staggering  gait,  and  fell  to  the  ground  as  if  intoxiciled 
or  in  a  state  of  complete  exhaustion.     They  recovered  under  treatment 
in  about  twenty-four  hours.     (See  also  other  cases  in  the  same  jonnili 
Jan.  7, 1862,  p.  54.) 

A  girl,  est.  5,  ate  about  half  a  dozen  stramonium  seeds,  together  witt 
some  of  the  pulpy  matrix  of  the  fruit.  Symptoms  came  on  within  twenlj 
minutes,  beginning  with  dryness  and  burning  of  the  throat,  thirsty  inabOitf 
to  swallow,  nausea  and  retching,  but  no  vomiting ;  pain  in  the  stomsdi, 
flushed  face,  giddiness,  and  singing  in  the  ears.  Twitohings  of  the  mnidti 
of  the  forearm  were  next  observed,  and  delirium  set  in.  When  seen  as 
honr  and  a  half  after  eating  the  seeds,  the  girl  was  lying  on  her  \»At 
delirious,  apparently  unconscious,  and  in  convulsions.  She  cauglit  at 
imaginary  objects  in  the  air.  The  eyes  were  bright  and  glistening,  Aa 
conjunctivflB  red  and  injected,  and  the  pupils  widely  dilated.  The  deliiiiUB 
was  of  a  busy  kind — ^fits  of  laughter  alternating  vrith  fits  of  crying  and 
horror.  The  conyulsions  were  general.  The  skin  was  hot,  dry,  and  of  a  daep 
scarlet  hue ;  temperature  normal ;  the  pulse  small  and  rapid ;  respiratka 
interrupted,  but  not  rapid.  She  recovered.  Prom  six  ounces  of  ih»  wiw 
voided  five  hours  after  the  seeds  were  eaten,  a  substance  was  obtained  I7 
Stas's  process  which  dilated  the  pupil  when  applied  to  the  eye  of  a  man;  and 
this  dilatation  lasted  for  some  hours.     (Canada  *  Lancet,'  vol.  14,  p.  16L) 

Death  may  take  place  although  the  whole  of  the  seeds  are  ejected.  A 
child,  8dt.  2,  swallowed  about  one  hundred  seeds  of  stramonium,  weighing 
sixteen  grains.  The  usual  symptoms  were  manifested  in  an  hour,  ami  the 
child  died  in  twenty-four  hours,  although  twenty  seeds  had  been  ejected 
by  vomiting  and  eighty  by  purging.  (*  ifed.  Gaz.'  vol.  15,  p.  194)  Sofi- 
cient  daturino  to  destroy  life  had  been  absorbed  from  the  entire  seeds  and 
carried  into  the  blood.  In  a  case  which  became  the  subject  of  a  trial  at 
Osnabriick,  a  woman  administered  to  her  mother  a  decoction  of  the  hroifled 
Bceds  of  the  thomapplc,  of  which  it  was  supposed  there  were  about  125. 
She  very  soon  became  delu*ious,  threw  her  arms  about,  and  spoke  inco- 
herently: she  died  in  seven  hours.  (Henke,  *Zeitsch.  der  S,  A.'  1887| 
i.  H.)  The  seeds  retain  their  properties  notwithstanding  exposure  to  heat: 
thus  the  smoking  of  stramonium  seeds  is  attended  with  deinger.  In  the 
return  of  the  Registrar- General  for  April,  1856,  there  is  the  record  of  one 
-death  from  this  cause. 
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One  of  the  methods  of  poisoning  adopted  by  the  Hindoos,  not  so  much 
ith  the  intention  of  destroying  life  as  of  facilitating  the  perpetration  of 
>bbei7,  consists  in  administering  to  persons  either  the  powdered  seeds,  or 
strong  decoction  of  them,  in  carry,  or  in  some  other  highly-flavonred  article 
E  food.  Delirinm  and  insensibility  soon  follow,  and  sometimes  death  is 
16  result ;  bat  no  snspicion  of  the  real  case  appears  to  be  excited. 

Brown,  of  Lahore,  states  that  oat  of  ninety-two  of  these  cases  of 
oiaoning  no  fewer  than  twenty-one  proved  fatal ;  bat  it  is  probable  that 
lany  which  resnlt  in  death  are  neyer  known,  while  those  who  sarvive 
roald  natnrally  complain  of  any  injary  that  might  have  been  done  to  them 
rUle  insensible.     The  drag  has  a  bitter  taste,  which  it  generally  imparts 

0  the  food  with  which  it  is  mixed,  and  which  is  sometimes  recognized 
rhen  it  is  eaten.  The  symptoms  asaally  occar  in  abont  ten  minates  after 
hb  poison  has  been  taken,  althongh  they  may  be  delayed  from  half  an 
war  to  an  hoar.     There  is  at  first  a  dryness  in  the  throat,  attended  with 

1  feeling  of  faintness,  headache,  and  giddiness,  and  the  person  has  difficulty 
in  walking  straight,  and  appears  as  if  intoxicated,  while  at  the  same  time 
he  is  very  restless.  The  papils  are  dilated,  and  he  will  sometimes  complain 
of  indistinctness  of  vision,  or  drowsiness,  and  he  almost  always  falls  asleep. 
Ibe  sleep  may  either  increase  to  complete  insensibility  with  dilated  papils, 
ifinshed  face,  and  mattering  deliriam,  or  the  patient  may  awake  and  then 
deoome  delirioas.  The  deliriam  is  characterized  by  great  restlessness,  the 
ptnon  affected  frequently  moving  about,  and  there  is  a  tendency  to  go 
Hiked  and  to  pick  at  various  objects.  The  pulse  is  generally  slow,  and 
hae  is  great  thirst.  After  a  time  the  patient  becomes  again  insensible, 
nd  is  greatly  exhausted  :  sometimes  convulsions  occur,  with  low  mutter- 
Bg  delirium,  and  at  length  he  dies.  If,  as  it  more  frequently  happens,  he 
Beovers,  the  insensibility  persists  for  a  day  or  more,  and  the  patient 
Villains  occasionally  in  an  idiotic  state,  able  to  speak,  bat  not  to  under* 
knd  for  some  time  longer,  and  he  has  no  recollection  of  what  has  occurred 
^ber  the  poisonous  meal.  Sometimes  vomiting  is  an  early  symptom, 
Uhough  this  is  rare.     ('  Poisons  in  the  Punjab,'  1863,  p.  57.) 

Chevers  has  given  a  very  complete  account  of  the  Hindoo  system  of 
3iBoning  by  dhatoora,  ('  Med.  Jar.'  for  India,  1856,  pp.  121,  549,  591.) 
)  appears  that  the  Datura  fastuosa  and  alba  are  the  principal  sources  of 
A  poison  in  India.  The  Thugs  employ  this  poison  with  the  object  of 
ndiering  their  intended  victims  helpless.  As  it  is  administered  by  skilled 
nfessional  poisoners  in  India,  it  causes  a  profound  lethargy  resembling 
The  symptoms  may  continue  for  two  days,  and  yet  recovery  take 
He  also  states  that  the  cases  rarely  prove  fatal.  Out  of  fifty-one 
stances  of  poisoning  by  dhatoora,  at  the  Bombay  hospital  in  one  year, 
corded  by  Oiraud,  one  only  proved  fatal,  and  four  presented  very 
mning  symptoms.     Chevers  notices  the  early  occurrence  of  insensibility. 

man  drank  two  moutbf uls  of  a  poisoned  liquid,  complained  of  a  bitter 
■te,  and  fell  down  insensible  within  forty  yards  of  the  spot  where  he  had 
vide  the  liquid,  and  did  not  recover  his  senses  until  the  third  day  after. 
)p.  cit.  p.  137.)  In  these  cases,  probably  the  seeds  are  given  in  a  large 
we,  either  in  solution  or  in  very  fine  powder.  The  first  stage  of  poisoning 
commonly  marked  by  delirium,  the  patient  is  restless  and  wanders  about 

if  in  search  of  something,  but  from  giddiness  or  great  muscular  weak- 
Mi  he  is  soon  unable  to  walk  or  even  to  stand ;  he  talks  incoherently, 
ogha  wildly,  moves  about  as  if  to  avoid  spectra,  and  picks  or  catches 
cessantly  at  real  or  imaginary  objects.  He  appears  as  if  drawing  out 
laginary  threads  from  the  ends  of  his  fingers,  and  his  antics  are  of  the 
ost  varied  and  ludicrous  kind.  The  pupils  are  invariably  dilated,  and 
e  spectra  are  illusions  depending  on  disordered  vision.     Distant  objects 
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appear  near  to  him,  and  near  objects  as  if  highly  magnified:  he  will 
attempt  to  grasp  a  distant  object  as  if  it  were  close  at  hand,  and  will  start 
back  on  a  person  approaching,  as  if  he  thonght  the  person  was  qnite  near 
to  him.     In  the  second  stage  of  poisoning,  there  is  either  great  drowsiness 
or  complete  stupor,  sometimes  passing  into  utter  insensibiltj,  with  stertorous 
breathing.     The  third  stage  of  final  delirium  is  similar  to  the  first.     (Op. 
cit.  p.  593.)     For  some  additional  information  respecting  the  employment 
of  datura  by  the  professional  poisoners  of  India,  see  lrving*s  '  Cases  of 
Food-Poisoning,'  <!bc.,  1864)     The  effects  are  generally  produced  within  a 
quarter  of  an  hour,  and  those  who  have  taken  the  poisoned  food  hare  had 
little  or  no  recollection  of  anything  that  occurred  afterwards.     An  extnci 
of  datura  is  probably  used  as  one  of  the  methods  of  *  hocossing '  persons 
by  thieves  in  this  countr}'.     The  dilatation  of  the  pupil,  with  the  peculiar 
train   of  symptoms  above  described,  would  distinguish  this  state  from 
ordinary  intoxication.   The  bitter  taste  of  the  liqnid  might  excite  suspicion; 
but  if  the  person  is  ali-cady  partially  intoxicated,  he  may  be  incapable  of 
making  any  observation  of  this  kind. 

Appearances, — ^In  a  well-marked  case  of  poisoning  by  stramonium  seeds, 
in  which  death  took  place  in  less  than  eight  hours,  the  following  appea^ 
ances  were  noted : — great  congestion  of  the  vessels  of  the  brain  and  its 
membranes,  the  brain  firm  and  highly  injected,  the  choroid  plexus  turgid, 
the  ventricles  containing  serum,  the  substance  of  the  lungs  congested,  and 
the  heart  flaccid.  The  stomach  contained  abont  four  ounces  of  digested  food 
mixed  with  eighty-nine  seeds  of  stramonium.  There  were  two  patches  of 
extravasation  in  the  mucons  coat — one  on  the  larger  curvature,  and  tbo 
other  near  the  pylorus.  ^lany  seeds  and  fragments  were  also  found  in  t 
the  intestines.  ('  Lancet,'  Sept.  18,  1847,  p.  298.)  In  the  Osnabiuck  gisb 
(p.  426)  there  were  marks  of  diffused  inflammation  about  the  cardiac  end 
of  the  stomach. 

Irving  describes  the  appearances  met  with  in  the  body  of  one  ol  tti 
professional  Indian  poisoners,  Bassawnr  Singh,  who,  in  order  to  liin4p> 
picion,  partook  of  the  poisoned  food  himself.  His  intended  victims  blflipi 
insensible ;  he  robbed  them  and  loft  them  to  their  fate.  After  a  timtlliu 
recovered  their  senses,  and  gave  information  at  the  police-station.  Bl 
poisoner  was  found  under  a  tree,  about  a  mile  from  the  place,  qnitail^ 
sensible.  Remedies  were  nnsuccessfully  used,  and  he  died  shortly  ate 
being  apprehended.  On  his  person  was  found  all  the  stolen  propsi^ 
besides  a  quantity  of  datura  seeds.  The  following  were  the  post-mortan 
appearances  : — The  pupils  were  widely  dilated ;  the  body  was  covered  utt 
dust,  as  if  it  had  been  rolled  on  the  ground.  The  fingei*8  of  both  haaii 
wei'e  firmly  clenched.  There  was  great  venous  congestion  of  the  brain  aal 
membranes :  slight  effusion  of  bloody  serum  under  the  membraneSi  cUflfr 
on  the  right  hemisphere.  About  an  ounce  of  dark  fluid  blood  was  tap 
at  the  base  of  the  skull.  The  bloody  points  on  a  section  of  the  faniB  flp 
numerous.  The  ventncles  contained  a  considerable  quantity  of  W&fHf^ 
The  choroid  plexus  was  unusually  full  of  blood.  In  the  stomach  thersiMH 
quantity  of  food,  pai*tly  digested,  in  which  were  found  seeds  of  datnrft  aaiVP 
as  seeds  of  the  Solanum  vielongena,  which  in  form  they  somewhat  resemUsL 
C  Cases  of  Food-Poisoning,'  &c.,  1864.    *  Ind.  Annals  of  Med.  ScL'  Na  17.) 

Analysis, — The  seeds  of  stramonium,  from  which  accidents  have  motft 
frequently  occurred,  are  flattened,  kidney-shaped,  but  half  oval,  rough,  and 
of  a  dark-brown  or  black  colour  (fig.  60).  The  seeds  are  liable  to  he  nus- 
taken  for  those  of  capsicum.  Brown  thus  describes  the  difference  :—*  The 
datura  seeds  present  dots  on  their  exterior,  which  on  a  microsco]Hcal 
examination  are  seen  to  bo  composed  of  convoluted  ridges  snrrounding 
spaces.     On  the  capsicum  seed  these  convoluted  ridges  run  nearly  paralld 
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ii  otber,  and  are  joined  at  right  angles  by  shorter  ridgeB  bo  that  most 

spaces  are  of  an  oblong  form,  and  are  aa  lines  carving  ronnd  the  seed : 

datnra,  the  ridji^  are 

onTolntod  and  irregn- 

ining  at  aonte  angles 

camscribing  in-ega  I  ar 
('  Poisons  of  the 

b,'  186S,  p.  67.)     Of 

J  datnra  stramonium, 

eiffht  seeds  weigh  one 

Tiiey  are  of  an  oblong 

'•shape,  and  of  a  dark- 

or  black  colour.    The 

if  the  datnra  fastuosa 
nmilar  in  siie  and 

I  appearance,  that  a 

te  iilostrstion  of  them  is  quite  nnnecessary.     The  seeds  of  datnra 

re  larger,  flatter,  and  much  lighter-colonred,  bnt  have  similar  mioro- 

il  chaiacters.     These  are  the  seeds  -which  are  chieS;  nsed  by  the 

and  the  poisoning  robbers  of  India. 

B  leaves  of  the  common  datnta  stramoninm  are  well  characterised  hy 

•ecnliar  shape.     In  the  annexed  illustration  (fig.  62)  is  represented 

I  leaf  of  the  datnia  stramoninm  from  a  ;oimg  plant.     In  the  fall* 

plant  the  leaves  retain  the  same  charact«r8,  bnt  are  mnch  larger. 

FOBiHE. — The  poisonous  properties  of  tbomapple  are  owiiig  to  the 

»  of  an  alkaloid,  dattirine,  which  forms  abont  one  per  cent,  of  the 

T^etable.      In  its  properties  it  resembles  Atropine  and  Hyos* 
rx^_  „.  cyaraine.         This 

alkaloid  crystal- 
lixes  in  long  colour- 
less     prisms      or 

jdlas-,   it  has  a  | 
bitter  taste,  some- 
what   acrid,     and  I 
slightly  resembling  | 
that     of     tobacco  I 

(«g- 

poisonous.         The  I 
eighth  of  a  grain  I 
killed  a  sparrow  in  I 
three  honn.  When 
placed  on  the  eye, 
or  introdnoed  into 

the  cellular  membrane  of  an  animal,  it  is 
observed,  like  atropine,  to  cause  dilatation  of 
the  pupil.  When  heated  in  a  tube  it  is  de- 
composed, and  ammonia  ia  evoWed,  as  with 
other  alkaloids.  It  is  soluble  in  water,  and  the 
eolation  has  an  alkaline  reaotioo.  It  is .  pre- 
cipitated  by  tannic  acid  and  by  the  chloriodide 
_  .  Xitricand  bydrochloricacidB  dissolve  it,  without 
inv  any  change  of  colonr.  Sulphuric  acid  produces  a  pale  rose-red 
with  the  crystals,  which  becomes  paler  when  the  acid  mixture  ia 
.  irith  water.  Ladenbarg  asserts  that  datnrine  is  a  mixtare  of 
le  and  hyoscyamine. 
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(spinal  poisons.) 
CHAPTER  30. 

NUX  VOMICA — STRTGHNIKE — SYMPTOMS  AND  APPBABANGES — TIME  OF  OCCUEREICi 
OP  SYMPTOMS — FATAL  DOSE — PERIOD  OP  DEATH— GHEMICAL  AHD  MICBO- 
8G0PICAL  ANALYSIS  OF  NUX  YOMIGA  AND  STBYGHNINE — TESTS — PBOGSSS  lOI 
OBOANIG   MIXTURES — DETECTION  OF  STRYCHNINE   IN  THE  TISSUES — BBUCHE. 

Nux  Vomica,     Strychnine. 

Nux  Vomica  in  powder  has  a  bitter  taste,  and  cannot  therefore  be  mdlj 
administered  in  a  poisonous  dose  without  exciting  saspicion.     It  owes  iti 
poisonous  properties  to  the  presence  of  the  alkaloid  strychnine  or  siryekm 
associated  with  another  alkaloid  named  hrucine  or  hritda^  of  similu*  bat 
feebler  poisonous  properties,  in  the  proportion  of  about  one  per  cent  aod 
sometimes  less.     Strychnine  itself  has  a  yery  bitter  taste  even  in  vezy 
small  quantity ;  but  as  it  destroys  life  in  a  small  dose,  and  it  may  he  given 
in  the  form  of  pills  or  professedly  administered  as  quinine  or  oiher 
medicines,  it  ofPers  every  facility  for  criminal  administnition.    The  £ree 
sale  of  vermin-killers  containing  strychnine  affords  facilities  for  poino- 
ing  by  this  alkaloid.     Strychnine  is  a  constituent  of  at  least  one  qnack 
medicine.     Fellow's  Compound  Syrup  of  Hypophosphites,  a  proprietuT 
preparation,  contains  strychnine ;  and  this  dangerous  substance  is  described 
on  the  wrappers  in  which  the  preparation  is  sold  to  the  public  merelTM^ 
a  tonic  alkaloid.     Each   fluid   drachm — the  ordinary  dose — is  stated  to 
contain  one  sixty-fourth  of  a  grain  of  strychnine. 

Symptoms. — At  a  variable  interval  after  taking  either  nux  vomicA  at 
strychnine  in  a  poisonous  dose,  the  patient  experiences  a  sense  of  nness- 
Hess  and  restlessness,  accompanied  by  a  feeling  of  impending  suffocition, 
and  not  infrequently  by  a  sense  of  impending  calamity  or  death.  Ibenii 
a  shuddering  or  a  trembling  of  the  whole  frame,  with  twitchings  and  jsk- 
ings  of  the  head  and  limbs.  Tetanic  convulsions  then  commence  sudmlf 
with  great  violence,  and  nearly  all  the  muscles  of  the  body  are  simultaneouilf 
affected.  The  limbs  are  stretched  out  involuntarilv,  the  hands  are  clenched: 
the  head  after  some  convulsive  jerkings  is  bent  backwards,  and  the  whob 
of  the  body  becomes  as  stiff  as  a  board.  As  the  convulsions  increase  is 
frequency  and  seveHty,  the  body  assumes  a  bow-like  form  (opisthotonos), 
being  arched  in  the  back  and  resting  on  the  head  and  heels.  The  hetd  ii 
firmly  bent  backwards,  and  the  soles  of  the  feet  are  incurvated,  or  arched  sod 
everted,  the  legs  sometimes  separated.  The  abdomen  is  hard  and  tenss^ 
and  the  chest  spasmodically  fixed,  so  that  respiration  appears  to  be  arresisi 
The  face  assumes  a  dusky,  livid,  or  congested  appearance,  with  a  dtawoi 
wild,  or  anxious  aspect ;  the  eyeballs  are  prominent  and  staring,  and  tbe 
lips  are  livid.  The  intellect  is  clear,  and  the  sufferings  during  this  violent 
spasm  of  the  voluntary  muscles  ai*e  severe.  The  patient  in  vain  seeks  for 
relief  in  gasping  for  air,  and  in  requiring  to  be  turned  over,  moved,  or 
held.  The  muscles  of  the  lower  jaw,  which  are  the  first  to  be  affected  in 
tetanus  fi'om  disease,  arc  gcnei^Uy  the  last  to  bo  effected  by  this  pcnsoa 
The  jaw  is  not  always  fixed  daring  a  paroxysm.  The  patient  can  fre- 
quently speak  and  swallow,  and  great  thirst  has  been  observed  among  tbe 
symptoms.  In  some  cases  of  poisoning  by  nux  vomica,  the  jaw  has  been 
fixed  by  muscular  spasm ;  but,  unlike  the  lock-jaw  of  disease,  this  bas 
come  on  suddenly  in  full  intensity  with  tetanic  spasms  in  other  muscles* 
and  there  have  been  intermissions  which  are  not  witnessed  in  the  tetanus 
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fisease.  The  sudden  and  universal  convulsion  affecting  the  voluntarv 
OBcles  has  sometimes  been  so  violent  that  the  patient  has  been  jerked  on 
«bed.  After  an  interval  of  half  a  minute  to  one  or  two  minutes,  the 
t&ynkions  subside,  there  is  an  intermission,  the  patient  feels  exhausted, 
id  is  sometimes  bathed  in  perspiration.  It  has  been  noticed  in  some  of 
Gse  cases  that  the  pupils  during  the  paroxysms  are  dilated,  while  in  the 
•amission  they  are  contracted.  The  pulse  during  the  spasms  is  so  quick 
^  it  can  scarcely  be  counted.  Slight  causes,  such  as  an  attempt  to 
Te,  a  sadden  noise,  a  draught  of  air,  or  gently  touching  the  patient,  will 
luently  bring  on  a  recurrence  of  the  convulsions.  In  cases  likely  to 
^e  fatal,  they  rapidly  succeed  each  other,  and  increase  in  severity  and 
i^n,  until  at  length  the  patient  dies  utterly  exhausted.  The  tetanic 
iptoms  produced  by  strychnine  when  once  clearly  established,  progress 
idly  either  to  death  or  recovery.  The  patient  is  conscious,  and  the 
^  is  commonly  clear  to  the  last.  He  has  a  strong  apprehension  of 
^*  The  duration  of  the  case,  when  the  symptoms  have  set  in,  is 
^*^ed  by  minutes ;  while  in  the  tetanus  of  disease,  when  fatal,  it  is 
^^^tked  by  hours,  days,  and  even  weeks.  As  a  general  statement  of  the 
'^  of  these  cases  of  poisoning,  within  two  hours  from  the  commence- 
^^  of  the  symptoms,  the  person  either  dies  or  recovers,  according  to 
^^Terity  of  the  paroxysms  and  the  strength  of  his  constitution.  Death 
^Himes  takes  place  in  a  paroxvsm.  (*  Lancet,'  June,  1861,  p.  572.) 
^^temperature  of  the  body  often  rises,  even  ten  degrees  above  the  nominal, 
^e  time  at  which  the  symptoms  commence  appears  from  the  recorded 
^  to  be  subject  to  great  variation.  In  poisoning  by  nux  vomica  the 
^ptoms  are  generally  more  slow  in  appearing  than  in  poisoning  by 
rchnine.  Until  they  set  in  suddenly,  the  patient  is  capable  of  walking, 
"Uig,  and  going  through  his  or  her  usual  occupations.  In  one,  a  man 
^wed  about  300  grains  of  nux  vomica  and  no  symptoms  appeared  for 
\  hoars.  He  then  died  rapidly  in  a  violent  convulsive  fit.  ('Ann, 
jTg.'  1861,  2,  431.)  On  an  average  in  poisoning  by  strychnine  the 
{Moms  appear  in  from  five  to  tweniy  minutes.  In  one  case  convulsions 
>9  on  in  five  minutes.  ('  Ann.  d'Hyg.'  1861, 1,  133.)  In  two  cases  at 
^  ao  hour  has  elapsed.  ('  Lancet,'  Aug.  31,  1850.  *  On  Poisoning  by 
^hnia,'  1856,  p.  139.)  In  a  case  which  occurred  to  Lawrio  and 
"^n,  in  1853,  an  hour  and  a  half  elapsed.  In  1848,  Anderson  met  with 
distance  in  which  two  hours  and  a  half  elapsed  before  the  appearance 
ymptoms.  (*  Poisoning  by  Strychnia,'  p.  42.)  The  longest  interval 
tded  was  in  the  following  case: — A  boy,  sat.  12,  swallowed  a  pill 
i^ining  three  g^ins  of  strychnine.  No  symptoms  appeared  for  three 
'9;  they  then  set  in,  in  the  usual  way,  and  death  took  place  in  ten 
i&tes.  It  was  proved  that  the  pill  taken  contained  three  grains  of 
limine,  with  mucilage.  The  pills  had  been  prepared  eight  months  pre- 
aly  for  the  purpose  of  poisoning  dogs ;  hence  they  were  hard,  and  would 
Brgo  only  a  slow  solution  in  the  stomach.  (*  Lancet,*  1861,  II.  p.  480.) 
the  form  in  which  the  poison  is  administered  or  applied  has  a  con« 
^able  influence  on  the  time  at  which  the  symptoms  commence.  Thus 
ti  strychnine  is  given  in  pills,  especially  if,  as  in  the  above  case,  they 
liard,  the  symptoms  are  much  longer  in  appearing  than  when  the 
on  is  taken  in  solution.  Savory  gave  to  a  dog  two  bread  pills, 
I  containing  one  quarter  of  a  grain  of  strychnine.  No  symptoms  of 
oning  had  occurred  at  the  end  of  two  hours,  but  the  animal  was  found 
1  a  short  time  afterwards.  When  strychnine  was  given  in  solution  the 
ptoms  soon  appeared,  and  death  took  place  rapidly.  (*  Lancet,'  1863, 
pw  515,  548.)  This  fact  connected  with  the  absorption  of  this  poison 
beea  ignored  (B^.  v.  Faltner,  C.  C.  G.^  1856).    ra\met  ^\q  \^  ^2qa 
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deceased,  Cook,  two  pills  supposed  to  contain  strychnine.  No  Bymptomi 
were  observed  for  an  honr  and  a  quarter.  More  than  one  expert  deposed 
that  this  interval  rendered  it  impossible  that  the  symptoms  conld  have 
been  caased  by  strychnine.  The  above-mentioned  cases  will  show  thai 
this  opinion  was  in  conflict  with  ascertained  &cts. 

If  the  poison  is  applied  hypodermically  to  the  cellular  membrane,  to  an 
ulcerated  or  diseased  surface,  or  even  a  healthy  mucous  surfeice,  abaorptton 
takes  place  rapidly,  and  the  interval  for  the  production  of  symptoms  il 
proportionably  short.  Schuler  relates  a  case  of  amaurosis  in  which  aboni 
the  l-12th  part  of  a  grain  of  strychnine  was  introduced  into  the  punctum 
lachrymale  at  the  comer  of  the  eye.  Three  or  four  minutes  had  not  elapsed 
when  symptoms  of  poisoning  appeared.  There  was  convulsive  respiration, 
with  violent  tetanic  shocks,  and  the  patient  appeared  about  to  die :  how* 
ever,  the  symptoms  passed  off,  and  he  recovered.  (*  Med.  Times  and  Gai.* 
July,  1861.) 

Appearances  after  death,     Eztemalhj. — In  general  the  body  is  relized 
at  the  time  of  death,  and  stiffens  afterwards :  but  the  commencement  and 
duration  of  the  rigid  state  depend  on  various  conditions.     In  the  esse  of 
two  children  (Eeg,  v.  Vyse,  C.  C.  C.  1862),  who  died  in  less  than  an  hoar 
from  the  effects  of  Battle's  Vermin  Killer,  administered  by  the  mother, 
when  the  bodies  were  seen,  soon  after  death,  they  were  much  disooloiind, 
livid,  and  although  quite  waim,  were  perfectly  rigid.     The  younger,  aged 
five  years,  was  rigid  all  over :  the  elder  principally  about  the  jaws  lad 
neighbouring  parts.    The  rigidity  gradually  disappeared,  and  after  twenij- 
four  hours  there  was  scarcely  any  remaining  in  the  elder  child.     Decompo- 
sition had  commenced,  the  front  of  the  abdomen  presenting  a  gnn 
discoloration.     The  body  of  a  person  poisoned  by  strychnine  may  therefore 
be  found  in  a  non-rigid  state  within  the  ordinary  period  after  death ;  bat 
in  most  recent  cases  it  is  not  unusual  to  find  the  hands  clenched  and  the 
feet  arched  or  turned  inwards, — incurvated.     In  the  case  of  Cook^  the 
rigidity  of  the  limbs,  including  the  hands  and  feet,  is  reported  to  have 
been  well-marked  when  the  body  was  disinterred  about  two  months  after 
burial.     The  great  rise  of  temperature  in  strychnine  poisoning  may  canse 
the  body  to  be  warm  for  an  unusual  length  of  time  after  death. 

In  other  instances  of  strychnine  poisoning  no  particular  degree  of 
rigidity  has  been  found  at  any  period  after  death.  In  rabbits  poiaoned 
by  similar  doses  of  strychnine,  the  author  observed  the  body  of  one  to 
remain  perfectly  rigid  for  a  week,  while  another  had  lost  all  rigidity  and 
had  begun  to  putrefy  after  thirty-six  hours.  The  circumstances  wbiA 
affect  the  commencement  and  duration  of  this  condition  of  the  dead  body 
have  been  elsewhere  described  (see  p.  59).  The  experiments  of  Brown- 
S^uard  have  shown  that  it  is  not  any  special  influence  of  the  poison  on  the 
muscles,  but  the  mode  in  which  it  operates  on  the  system,  that  determinfis 
the  commencement  and  duration  of  rigidity  in  the  dead  body. 

In  an  accurately  observed  case  recorded  by  Casper,  the  body  was 
examined  forty-one  hours  after  death.  It  presented  the  slight  greenish 
tinge  of  incipient  putrefaction  in  the  loins  :  there  was  slight  humidity ;  the 
expression  of  the  face  was  that  of  one  quietly  sleeping — the  eyes  were 
closed,  the  pupils  neither  contiticted  nor  dilated.  Rigidity  was  present  in 
its  usual  degree  for  the  time  of  observation — well-marked,  as  it  always  ii| 
in  the  masscter  muscles  by  which  the  jaws  were  firmly  closed,  and  more 
strongly  marked  in  the  limbs  which  were  lying  parallel  with  the  tmnk 
The  feet  were  not  incurvated :  the  fingers  as  in  other  dead  bodies  were  half 
flexed  inwards,  and  the  nails  were  blue.  There  was  no  evidence  of  tetonic, 
still  less  of  opisthotonic  stiffness  or  rigidity  of  the  body.  In  short,  this 
body  was  externally  precisely  like  a  thousand  other  bodies  which  had  come 
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rfore  bim ;  and  any  pbysician  not  informed  of  the  mode  of  death,  woald 
ire  had  no  snspioion  whatever  of  death  by  strychnine  from  the  external 
maranoes.  (See  report  of  this  case  revised  by  Casper  within  a  few  honrs 
!  his  own  death,  in  Horn's  '  Yierteljahrsschr.  fiir  gerichtl.  Med.*  Joli, 
»«,  p.  7.) 

Among  the  irUemal  appearances  which  have  been  met  with  in  different 
MS,  is  congestion  of  the  membranes  and  sabstance  of  the  brain,  as  also 

the  upper  part  of  the  spinal  marrow,  with  congestion  of  the  lungs.  The 
Hurt  is  either  contracted  and  empty ;  or  its  right  cavities  in  some  instances 
Kre  been  distended  with  liquid  blood.  The  blood  has  been  found  black 
id  liquid  throughout  the  body.  The  mucous  membrane  of  the  stomach 
IS  occasionally  presented  slight  patches  of  ecchymosed  congestion,  pro- 
lUy  dependii^  on  extraneous  causes ;  such  as  the  process  of  digestion, 
le  presence  of  food  or  alcoholic  liquids.  In  most  instances  the  stomach 
id  intestines  have  been  found  quite  healthy,  and  this  poison  neither 
flames  nor  irritates  the  mucous  membrane.  Of  the  appearances  observed 
.  poisoning  by  strychnine,  there  are  none  which  can  be  considered 
laracteristic.  Congestion  of  the  membranes  of  the  brain  and  spinal 
■now  is  probably  the  most  common.  A  man  who  had  taken  strychnine 
sdidnally,  died  in  less  than  three  hours  from  a  dose  of  a  grain  and  a 
llf.  On  inspection,  there  were  extensive  patches  of  extravasated  blood 
■leath  the  arachnoid  membrane  of  the  lower  half  of  the  spinal  cord. 
'Med.  Times  and  Gaz.'  March  21,  1857,  p.  297.)  With  regard  to  the 
mke  of  the  heart  and  lungs,  their  condition,  as  to  fulness  or  emptiness, 
fiends  rather  on  the  mode  of  dying,  than  on  the  actual  cause  producing 
Biih. 

Casper  states  that  out  of  nearly  1,200  medico-legal  inspections  made  by 
im  up  to  Dec.  10,  1863,  no  case  of  death  from  strychnine  had  come 
afore  him.  At  that  date  he  made  a  careful  examination  of  the  body  of  a 
MO,  who  had  destroyed  himself  with  strychnine,  with  a  view,  if  possible, 
i  fixing  the  special  appearances  produced  by  this  poison,  and  of  isolating 
hem  from  those  casual  conditions  of  the  dead  body  which  have  been 
fnmgly  described  as  characteristic  of  the  effects  of  strychnine.  A  healthy 
Din,  tet.  30,  swallowed  from  five  to  six  grains  of  strychnine.  For  about  an 
Mmr,  he  lay  in  his  room  quietly.  At  this  time  spasms  commenced,  and  in 
ii  attempt  to  reach  a  window  he  fell  and  lost  all  power  of  moving  his 
Im.  He  was  not  seen  for  another  hour,  when  he  was  found  on  the  floor, 
■king  for  water.  In  attempting  to  raise  himself,  he  was  seized  with 
Uttiic  convulsions  affecting  the  whole  of  his  muscles:  he  had  three  of 
hme  fits  in  a  severe  form,  and  died  in  the  last,  three  hours  and  a  quarter 
Aer  the  poison  was  taken.  During  the  spasms,  as  well  as  in  the  intervals, 
here  was  complete  consciousness. 

The  external  appearances  in  this  case  have  been  already  described 
(Pl432).  The  two  outer  membranes  of  the  brain  were  filled  with  blood: 
wdoh  throughout  the  body  was  generally  fluid  as  in  death  from  asphyxia 
^  was  of  a  light  reddish  colour,  as  in  poisoning  by  carbonic  oxide  or 
Inaeic  acid.  The  brain  and  spinal  marrow  were  healthy.  The  muscles 
■f  the  throat  and  gullet  were  of  a  dark  violet  colour,  unlike  the  other 
■HKles  of  the  body.  The  lungs  were  natural — not  congested.  The  right 
Mvities  of  the  heart  were  collapsed  and  empty,  and  the  left  cavities  con- 
hbed  but  little  blood.  The  large  vessels  were  also  nearly  empty.  The 
Neen  was  congested.  The  stomach  was  half  full  of  a  mass  of  partly 
vested  food :  the  mucous  membrane  was  pale,  firm,  and  softened,  and 
^Sien  minutely  examined  by  a  lens,  was  found  to  be  perfectly  natural.  The 
lHoous  membrane  of  the  whole  of  the  intestinal  canal  was  in  the  same 
Mthy  state.    The  kidneys  were  healthy  and  not  cong^ted.    ^\v&  «^\iisi^ 
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marrow  was  especially  examined  throaghoat  its  whole  extent,  as  well  as 
the  roots  of  the  spinal  neires.  It  was  cat  into  in  vaiioas  directions:  and 
in  no  part  did  it  present  anj  appearance  deviating  from  the  healthj  condi- 
tion. So  far  as  appearances  went^  there  was  no  visible  cause  of  death  in 
this  case  of  an  adult,  healthj  man,  dying  in  less  than  fonr  honrs  from  a 
large  dose  of  this  poison,  and  obvioosly  from  its  immediate  effects.  In 
this  respect,  strychnine  resembles  some  other  alkaloidal  poisons.  (Horn's 
'  Vierteljahrsschr.'  Jnli,  1864,  p.  28.) 

Casper  considers  the  peculiar  coloar  of  the  mnsdes  of  the  throat 
and  gullet,  as  worthy  of  notice.     This  was  the  only  deviation  from  tlie 
ordinary  appearances  which  he  had  been  accustomed  to  meet  with  in  esses 
of  violent  death.     If  he  had  no  previous  experience  of  the  condition  of 
the  body  in  death  from  strychnine,  he  had  unsurpassed  opportunitiei 
of  observing  the  appearances  in  all  other  kinds  of  violent  death.    He 
was  thus  in  a  better  condition  than  others  to  fix  upon  any  that  were 
really  characteristic  of  poisoning  by  strychnine.     Although  tiie  examina- 
tion of  a  dead  body  is  thus  proved  to  throw  but  little  light  upon  tbe 
question   of  death   from  strychnine,   still  a  medical  jurist   has  in  tb 
symptoms — their  mode  of  occurrence  and  prog^ress — sufficient  data  for  i 
safe  opinion. 

Qicantity  required  to  destroy  life. — The  medicinal  dose  of  strychnine  for 
an  adult  ranges  from  l--30th  to  l-12th  of  a  grain.  The  l-16th  of  a  gnin 
is  an  average  dose.  This  quantity  has  operated  as  a  poison  on  a  child,  ft 
caused  the  death  of  a  child  between  two  and  three  years  of  age  in  four 
hours.  Three  quarters  of  a  grain  killed  a  child,  eat.  7^,  in  half  an  hoar. 
('Ann.  d'Hyg.'  18G1, 1,  133.)  In  two  cases  of  adults,  in  each  of  whidi 
quarter  of  a  grain  had  been  taken  by  mistake,  the  patients  recovered  only 
under  early  treatment.  (*  Lancet,'  July  26, 1856,  pp.  107, 117.)  The  snaM 
fatal  dose  in  an  adult  was  in  the  case  of  Dr.  Warner.  Half  a  grain  of  the 
sulphate  of  strychnine  here  destroyed  life.  C  On  Poisoning  by  Strychnit,' 
pp.  138,  139.)  So  powerful  are  the  effects  of  this  drug  in  certain  cuei» 
that  ordinary  medicinal  doses  can  scarcely  be  borne.  A  gentleman  took 
l~20th  of  a  grain  of  strychnine  in  six  doses  during  a  period  of  two  or  tbee 
days.  Severe  fits  of  tetanus  occurred,  although  half  a  grain  had  not  been 
taken  altogether.  It  is  probable  in  such  cases  that  elimination  is  eitha 
arrested  or  imperfectly  performed.  Tweedie  prescribed  pills  for  a  gentle- 
man, each  containing  1-1 5th  of  a  grain  of  strychnine.  He  took  altogether 
five  of  them,  or  one-third  of  a  grain,  at  intervals.  The  patient  was  eeiied 
with  alarming  tetanic  convulsions,  continuing  for  some  time.  There  vtf 
also  opisthotonos  of  a  severe  kind.  He  slowly  recovered.  A  fatal  dom  of 
strychnine  for  an  adult  may  be  assigned  at  from  half  a  grain  to  two 
grains. 

As  in  other  cases  of  poisoning,  many  recoveries  have  taken  place,  even 
after  large  doses  of  strychnine  have  been  taken.  There  are  at  least  three 
instances  on  record  in  which  persons  have  recovered  after  taking  one 
grain.  A  case  of  recovery  from  two  to  three  grains  is  reported.  ('Lancet 
1861,  II.  p.  169.)  A  girl  recovered  in  six  or  seven  hours  from  a  dose  of 
four  grains  of  strychnine.  (Ibid.  1863,  I.  p.  134.)  When  first  seen,  she 
was  sensible,  and  while  talking  was  suddenly  seized  with  the  usual  tetanic 
symptoms— opisthotonos,  concave  contraction  of  the  hands  and  feet,  ^ 
muscles  rigid,  the  eyes  natural,  the  pulsations  of  the  heart  consideiablj 
increased,  the  respiration  difficult,  and  great  fear  of  death.  She  had  onlj 
three  paroxysms,  and  to  this  probably  her  recovery  was  due,  as  her  system 
was  not  exhausted  by  severe  and  frequent  convulsive  attacks.  There  is 
one  instance  reported  in  which  a  person  is  said  to  have  recovered  from  ft 
dose  of  seven  grains  of  strychnine   (*Med.  Oaz.'  vol.  41,  p.  805).    In 
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BTBDce  to  this  alleged  recovery  from  large  doses,  it  may  be  a  qnestion 
etber  the  strychnine  was  not  mixed  with  some  other  snletance,  whereby 
poisonous  properties  were  weakened.  Instances  of  recovery  from  doses 
ihave  one  or  two  grains  must  be  regarded  as  exceptional. 
With  respect  to  nux  vomica^  three  grains  of  the  alcoholic  extract  have 
troyed  life.  The  smallest  &tal  dose  of  the  powder  was  in  a  case  reported 
HofiEmann,  and  qnoted  by  Ghristison,  also  by  Trail  ('  Oatlines/  p.  187)^ 
\riy  grains  of  the  powder,  g^ven  in  two  doses  of  fifteen  grains  each, 
v^  fatal.  The  poison  was  given  by  mistake  for  bark  to  a  patient 
3nring  under  qnartan  fever.  This  is  about  equivalent  to  the  weight  of 
I  foU-sixed  seed,  and  to  only  one-third  of  a  grain  of  strychnine.  The 
e  of  nux  vomica  required  to  destroy  life  became  of  some  importance 
Beg,  V.  Wren  (Winchester  Spring  Ass.  1851).  The  prisoner  was 
vioted  of  an  attempt  to  administer  this  poison  in  milk ;  the  quantity 
irated  from  the  milk  amounted  to  forty-seven  grains,  which  was  above 
fttal  dose.  The  intense  bitterness  which  the  nux  vomica  gave  to  the 
k  led  to  detection,  and  this  would,  in  general,  be  a  bar  to  the  criminal 
ninistration  of  this  poison,  except  in  the  form  of  extnict  in  pills.  The 
tor  has  known  strychnine  to  be  administered,  criminally,  in  cocoa ;  and 

>  in  eggs,  in  tea,  and  on  bread  and  butter.    A  female  recovered  after 
ing  two  drachms  of  nux  vomica.     ('  Lancet,'  Dec.  15, 1849.) 

Period  at  which  death  idkes  place. — In  fatal  cases  death  generally  takes 
oe  within  two  hours  after  the  taking  of  the  strychnine.  In  the  case  of 
tmer  the  symptoms  commenced  in  five  minutes,  and  he  was  dead  in 
nty  minutes.  On  the  other  hand,  in  the  case  of  /.  P.  Cookf  the  symptoms 
not  conmience  until  fifty-five  minutes  after  the  poison  was  taken,  but 
case  terminated  fatally  in  twenty  minutes  after  their  commencement. 
1870,  two  deaths  are  reported  to  have  occurred  at  Ypres  in  Belgium, 
irhich  strychnine  proved  more  rapidly  fatal  than  in  the  cases  of  Warner 
I  Cook.  Jf.  Merghelynk  took  in  pills  seven  grains  and  a  half  of 
it  he  supposed  to  be  hydrochlorate  of  quinine.  Violent  convulsions 
le  on,  and  he  died  in  a  quarter  of  an  hour.  His  wife,  not  suspecting 
rthing  wrong,  took  a  similar  dose  and  died  in  ten  minutes,  A  pill  con- 
ling  a  grain  and  a  half  was  given  to  a  dog,  which  died  under  the  usual 
iptoms  of  poisoning  by  strychnine.  The  supposed  hydrochlorate  of 
nine  was  then  examined,  and  it  was  found  to  be  largely  mixed  with  strych- 
e.  The  case  of  Madame  Merghelynk  is,  with  one  exception,  the  most 
id  on  record.  Ghray  refers  to  a  case  which  proved  fatal  in  five  minutes. 
hKTCHNinE,'  1872,  p.  55.)  One  of  the  longest  cases  for  duration  was 
t  of  an  adult,  who  died  in  »%x  hours  from  a  dose  of  three  grains  of 
fchnine.  C  Guy's  Hosp.  Bep.'  1857,  p.  483.)  In  1876,  a  case  was  tried 
ig,Y,  Silas  BarloWj  alias  Silas  Smithy  C.  C.  C.  Nov.  1876),  in  which  the 
Kmer  was  convicted  for  the  murder  of  a  woman  with  whom  he  cohabited 
means  of  strychnine.  The  poison  was  administered  in  the  form  of 
min  killer,  given  in  decoction  of  sarsaparilla.      The  woman  lived  about 

>  hours  and  three-quarters  after  taking  the  poison.  No  strychnine  was 
nd  in  the  body  of  the  deceased.  ('  Pharm.  Jour.'  1876,  Dec.  2,  p.  467.) 
poisoning  by  nox  vomicaj  death  usually  occurs  within  two  hours: 
i  Ghristison  mentions  a  case  in  which  a  man  died  in  fifteen  minutes 
BT  taking  a  dose  (op.  cit.  p.  898).  This  is  probably  the  shortest  period 
ywn.  There  are  several  instances  of  recovery  on  record,  even  after 
^  doses. 

Vermin  and  Insect  Killers. — Although  it  is  difficult  to  procure  strych- 
e  at  a  drugget's  shop,  it  is  extensively  sold  to  the  public  under  the 
ae  of  Yermin  Killers,  in  threepennv  and  sixpenny  packets.  Butler's 
ynin  Killer  consists  of  a  mixtnre  of  flour,  soot,  and  airj^T^<&.    Ta^ 
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author  found  tbe  sixpenny  packet  to  weigh  about  a  drachm,  and  to  contain 
from  two  to  three  grains  of  strychnine.    As  the  poison  is  mechanically 
mixed  with  the  other  ingredients,  and  is  manufactured  on  a  large  scale, 
the  proportion  of  strychnine  is  liable  to  variation.    By  the  aid  of  a  lens, 
the  poison  may  be  sometimes  seen  scattered  in  white  partidee  through  the 
coloured  powder.     The  threepenny  packet  contains  about  half  the  quantity 
of  strychnine,  but,  as  it  will  be  seen,  quite  sufficient  to  destroy  tbe  life  A 
an  adult.     In  place  of  soot,  Prussian  blue  is  sometimes  used  as  a  colouring 
substance.     The  editor  finds  that  there  are  two  kinds  of  Butler*8  Vermin 
Killer  in  commerce :  in  one  the  poisonous  ingredient  is  barium  carbonate 
(carbonate  of  baryta),  and  in  the  other  strychnine.    A  sixpenny  packet  of 
the  latter  weighed  (1882)  forty-two  gprains,  and  yielded  two  grains  and  a 
quarter  of  strychnine.  Another  sixpenny  packet  weighed  sixty-two  grains, 
and  contained  one  grain  and  three-quarters  of  strychnine.    Battle* m  Vermin 
Killer  is  a  powder  similar  to  that  of  Butler,  containing  a  &tal  proportion 
of  strychnine,  as  it  is  sold  in  packets.     These  powders  are  a  fertile  source 
of  poisoning  cither  through  accident  or  design.   In  Beg.  ▼.  Vamplew  (Lincoln 
Autumn  Ass.  1862),  it  was  proved  that  the  prisoner,  a  girl  under  18  years 
of  age,  had  purchased  one  of  these  powders  at  a  village  shop  and  IikI^ 
destroyed  her  master's  infant  with  it.     There  was  also  reason  to  belier^ 
that  this  girl  had  destroyed  two  infants  by  similar  poisons  in  two  othe^ 
femilies  where  she  had  acted  as  nurse.     They  had  all  died  suddenly  in  fit%. 
A  similar  powder  purchased  for  threepence  at  the  same  shop  consisted  of 
about  thirteen  grains  of  flour,  coloured  with  Prussian  blue  and  mixed  idth 
three-quarters  of  a  grain  of  strychnine.   Another  Battle's  powder,  pnrchaaetf 
in  London  for  threepence,  weighed  like  this  about  thirteen  grams,  and  i 
sixpenny  packet  weighed  twenty-three  grains.     The  editor  found  (1SS2) 
a  threepenny  packet  of  Battle's  Vermin  Killer  to  weigh  twelve  grains,  and 
to  contain  one  grain  and  a  quarter  of  strychnine ;  and  a  sixpenny  packet 
weighed  twenty-five  grains,  and  contained  two  grains  and  a  half  of  strych- 
nine.    These  vermin  killers  have  caused  death  in  numberless  instances.  A 
few  years  ago  the  facility  with  which  these  poisons  were  sold  to  the  public 
by  grocers,  oilmen,  and  others,   led  to  their  being  scheduled  under  the 
Pharmacy  Act,  1868 ;  so  that  they  can  now  only  be  legally  procured  from 
registered  chemists  and  druggists,  and  with  registration  of  the  sale  in  a 
'  Poisons  Book  '  kept  for  the  purpose.     It  would  be  easy  to  add  many  fatal 
cases  which  have  fallen  within  our  own  knowledge ;   but  they  present 
nothing  out  of  the  usual  course.     The  persons  have  all  died  under  the 
ordinary  symptoms  of  poisoning  by  strychnine,  in  a  well-marked  form. 
The  appearances  in  the  body  were  similar  to  those  seen  in  death  from 
strychnine  :  but  there  is  one  caution  to  be  given  in  reference  to  the  exami- 
nation of  the   stomach.    As  death  is  commonly  rapid  and  there  is  no 
vomiting,  the  colouring  matter,  either  soot  or  Prussian  blue,  should  alwajs 
be  sought  for  in  the  stomach.     Strychnine  may  or  may  not  be  found, 
according  to  the  amount  swallowed  and  the  degree  to  which  absorption 
has  gone  on  during  life.     Some  cases  of  recovery  are  reported.     In  1859,  a 
man  recovered  after  taking  a  whole  packet  containing  nearly  three  giaiss 
of  strychnine  (*  Ed.  Month.  Jour.'  1859,  vol.  2,  p.  607) ;  and  in  1860,  Pari 
met  with  an  instance  of  recovery  in  which  a  girl  took  half  a  packet   In 
these  cases  the  favourable  results  were  probably  due  to  vomiting  excited 
by  emetics.     In  1880  six  deaths  were  registered  in  England  and  Wales 
from  strychnine,  and  nineteen  from  vermin  killers. 

Analys^is, — Nux  vomica  is  well  known  as  a  flat  round  kernel,  about  tbe 
size  of  a  shilling,  covered  with  radiating  silky  fibres,  and  sHghtly  raised 
in  the  centre  (figs.  t>4  and  65).  It  is  of  a  light  brown  colour.  It  is 
very  hard,  brittle,  tough,  and  difficult  to  pulverize.     The  powder  is  of  ft 
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•lltowti  oolonr,  like  that  of  liqaorice  or  jalap ;   it  ia  sometimes  met 
'  a  a  ooandv  rasped  state ;  it  has  an  intensely  bitter  taste.     It  yielda 


i  alcohol,  Btrjchmne, 
ina,  igaanrio  or   strjolinio 

and  acme  common  v^e- 
I  principles.  Heated  on 
anm-foij^  it  bnma  with  a 
w  smoky  flame.  Kitrio  aoid 
I  it  of  a  dark  orange-red 
\r,  which  is  deatrojed  by 
ioas  chloride.    These  pro- 

tm  are  enffident  to   distin- 

1  it  from  Yarioas  medicinal  ^-  «■«■«  nufto  i  e.  wiian  «  uBUUctu 

lers  which  it  resembles.  In  one  case  of  poisoning  by  this  snbstonce 
'.  T.  Wren)  a  quantity  of  gaaiAcnm  powder  was  mixed  with  tlie  nnx 
ioa.     This  to  completely  changed  the  action  of  nitrio  acid,  as  in  the 

instance  to  create  soma  difficalty  in  identifying  the  Babstonce.  The 
fst  most  be  prepared  for  these  admixtnree  or  ad  alterations, 
lie  aqaeoos  infusion  or  deeoetion  is  reddened  by  nitric  acid,  and  is 
y  precipitated  by  tinctare  of  galls.  Ferric  sulphate  gives  with  it  an 
^green  tint.  The  fine  silky  fibres  or  hairs  which  cover  the  anrface  of 
■eed  may  be  obtained  by  washing  the  residne  of  the  powder  in  the 
lach,  or  the  sediment  ol  any  liqnid  with  which  the  nnx  Tomioa  may 
t  been  mixed.  They  present  a  characteristio  appearance  under  the 
twcope  (fig.  67).  As  in  other  poisonons  seeds  or  roots,  the  strychnine 
>wly  removed  from  the  powder  by  the  absorbent  vessels  of  tho  stomaoh, 
carried  into  the  blood,  until  ^t  liqnid  is  sofQciently  impregnated  with 


joison  to  produce  symptoms.  The  powder  itself  remains,  as  it  is  un- 
able by  the  fluids  of  the  stomach.  Stiychnine  may  be  extracted  from 
Tomica  by  Staa'a  process,  described  at  p.  489. 

Jtryehnine. — This  alkaloid  may  be  readily  obtained  crystallized  from  an 
loUo  solution.  The  crystals  are  very  small,  and  thoir  form  is  subject 
reat  variation,  according  to  the  streugtlt  of  the  solution,  the  rapidity 
lowness  of  evaporation,  the  presence  of  foreign  matters,  Ac.  It  is 
nonlj  seen  in  octahedra,  sometimes  lengthened  into  prisms,  bevelled 
b«  ends,  and  crossing  each  other  at  angles  of  60°.  (See  fig.  68, 
JS.)  There  are  as  many  as  six  or  eight  varieties  of  crystals,  ao  that 
Dooh  importance  must  not  be  attached  to  their  form.  When  strych- 
is  procured  from  the  solutions  of  its  salts  by  the  addition  of  ammonia, 
nsnally  deposited  in  long  slender  prisms.  (Fig.  69,  p.  ^6.^ 
..  Birjoiaww  ia  white,  of  an  intently  bitter  taste,  cneii.'ii^ci&.i-'C'^^:!^''^^ 
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only  l-SO.OOOih  part  of  a  solnidcm.    2.  "When.  strODgly  healed  on  platinnn^ 
it  melts,  and  bams  like  a  resin  with  a  black  smoky  flame ;  in  a  cicae  ta^ 
it  yields  ammonia.     3.  It  is  not  perceptibly  diaaolved  by  oold  -water: 
reqnires  7000  parte  tor  its  Bolulion.     4.  It  ia  easily  dissolTed  by  acida,  ^ 
is  precipitated  from  the  conceaitnted  solatioiu  by  potash  or  ■ 


both  of  vhich  it  is  insoluble.  5.  Strong  nitric  add  imparta  to  commerciiJ 
stryohnine  a  pale  reddish  colonr,  owing  to  the  presence  of  brncine. 
6.  Salphuric  acid  produces  no  apparent  change  in  it :  bnt  when  to  Ht 
mixture  a  small  crystal  of  potassinm  bichromate,  of  potassinm  ferricyanidt, 
or  a  small  quantity  of  black  oxide  of  manganese  or  of  peroxide  of  lesd  > 
added,  series  of  beantifol  bine,  violet,  and  pnrple  coknirs  wpear,  vhicli 
pass  rapidly  to  a  light  red  tint.  Amonf;  these  snbstancea  black  oxide  of 
manganese  will  be  fonnd  jaeferable.  By  reason  of  its  insolnbilitf,  it 
imparts  no  colour  to  the  l!qnid  if  strychnine  is  absent ;  and  if  the  allolMd 
is  proaent  it  slowly  brings  ont  tho  colours,  so  that  there  is  time  to  mitt 
full  obaeri-ation.  The  hydrated  or  precipitated  oxide  may  be  nsed  la  phce 
of  the  anhydrous  componnd.  Permanganate  of  potash  haa  been  rccoa- 
mended  as  a  sabstituto  for  the  oxide,  but  it  is  objectionable  on  accoimtof 
its  Eolubility,  and  of  its  being  already  colonred.  Letheby  Boggeeted  tbt 
use  of  a  small  galvanic  battery  for  the  production  of  the  coloorad  reactan. 
In  this  case  salphuric  acid  only  is  required.  It  presents  no  practial 
advantiwe  over  the  nse  of  oxide  of  manganese.  7.  Snlphomolybdic  uid 
iodic  addt  prodoce  no  change  of  colonr  in  strychnine,  and  thns  distingtiili 
it  from  morphia. 

The  salts  of  strychnine  are  veiy  soluble  in  water,  and  these  solutioM 
give  crystalline  precipitates,  with  a  large  number  of  substances.  Tht 
alkalies  and  alkaline  cai'bonatef),  if  dilated,  precipitate  the  alkaloid  "> 
Blender  prisms  (see  fig.  C9).  Potassium  snlphocyanaf«,  potassinm  feni- 
cyanide,  sodium  nitroprnsside,  and  potassinm  chromatc  fnmish  with  il 
%vel1-dcfined  prismatic  cryGtallizationa.  In  the  last  case  the  crystals  u^ 
st«]]ated  and  of  a  yellow  colour.  Two  of  these  gronps  will  be  foiuH 
delineated  in  the  annexed  illuBtrations.  (Figs.  70  and  71.)  The  chmmlt 
of  strychnine  may  be  also  prodnced  by  adding  red  chromate  of  poltfli  t" 
a  dialysed  liquid  containing  strychnine.  On  draining  the  crystals,  diyiif 
them,  and  adding  snlphurio  acid,  the  colonr  reactions  are  at  once  bnvglt 
out.  Picric  (carbazotic)  acid,  is  even  a  more  delicate  precipitant  of  » 
solution  of  sti^chnine.  It  gives  small  tnfts  or  gronps  of  stellated  dystsfc 
Salphocyanate  of  strychnine  in  crystals  may  be  prodnced  in  solutions  con- 
taining not  lees  than  l-7000tli  part  of  stiychnine.  Filhol  recommends  a 
delicate  precipitants  of  solutions  of  strvomiine,  chlorine  and  asric  chloride. 
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!ii((  can  thftt  tbere  ia  no  aloohol  in  the  liqaid  to  be  feated.  Auric 
ffide  bIowIj  precipitatea  in  a  oryetalline  form  oven  the  l-650lih  part 
1  gtain  of  Bbychnine.  When  these  precipitates,  drained  of  water, 
treated  witilt  concentrated  Bulphnrio  acid,  thej  are  dissolved,  and  to 


I  miztnre  a  crystal  of  red  chromate  of  potash  m^j  be  added  to  faring 
I  the  bine  colouration  peculiar  to  strychnine. 

Strychnine  has  been  fatally  mistaken  for  santonin  ('  Lancet,'  1870, 1. 
598),  salicin,  and  jalapin,  and  has  cansed  death  on  several  occasions, 
tpin  does  not  crystallize,  and  the  cr/stalline  forma  of  santonin  and 
cm  are,  aa  shown  by  the  annexed  illnstrationa  (figs.  ?2  and  73),  very 
inent  from  those  of  strychnine. 

These  two  vef^table  principles  differ  from  strychnine  in  their  pro- 
ties.     When  heated  in  close  tabes,  they  give  off  acid  vapoars.     Salicin 

Fig.  11  F1([.  t  J. 


ntnUe  in  water.  Santonin  is  not  solabte  in  water,  bnt  is  dissolved  by 
obol.  Tannic  acid  and  the  chloriodide  of  potassinm  and  mercnry  do  not 
eipitate  the  solntiona,  while  they  readily  precipitate  those  of  atryohnine. 
xic  acid  has  no  effect  npon  either,  while  anlpbnrio  acid,  which  does  not 
nge  santonin,  gives  a  pink  colour  to  salicin.  The  crystals  of  santonin 
lefy  resemble,  in  microscopical  appearance,  those  of  saliom,  but  th^  are 
ttngnished  firom  salidn  and  from  alkaloids  br  aoqniring  a  brilliant 
low  oolonr  on  eKposnre  to  snnlight,  without  undergoing  any  change  of 
n. 

[n  OrganU  mixture  the  processlsnggested  by  Btas,  bnt  somewhat  modified, 
'enerallj  preferred  for  the  separation  of  this  poison.  The  principle  of  its 
ralaon  consista  in  dissolving  the  strychnine  hy  a  gentle  heat  ont  of  the 
oe  or  organ  mvvionslr  oalned  or  finely  cat  np,  by  meaoB  ol  TCc^'&«^W^<x& 
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of  wine  mixed  with  a  small  quantity  of  tartaric  add.  The  Hqnid  is  toined, 
and  the  reeidiie  well  pressed  and  washed  with  alcohol :  the  acid  loliitkm  d 
strychnine  thus  obtained  is  evaporated  at  a  low  temperature  to  drjma. 
The  residue  is  exhausted  with  absolute  alcohol,  filtered,  and  the  filtrate  igtb 
evaporated  to  dryness  at  a  low  temperature.  The  residue  is  now  taken-np  with 
water,  filtered,  and  the  liquid  is  neutralized  by  an  alkali — ^potash  or  anmioiai 
— the  latter  being  in  some  respects  preferable,  and  a  alight  excess  of  aHcafi  it 
added.  The  alkaline  liquid .  is  then  shaken  in  a  long  stoppered  tube,  irilh 
twice  its  volume  of  ether  or  chloroform,  or  a  mixture  consisting  of  four  paiii 
of  ether  and  one  of  chloroform.  These  liquids  dissolve  the  strychnine  Mi 
free  by  the  alkali.  The  ethereal  solution  is  separated  from  the  watoj 
liquid  by  a  pipette  or  by  a  stoppered  tube,  and  submitted  to  spontaneoiii 
evaporation,  when,  if  strychnine  is  present,  the  alkaloid  will  be  obtained 
but  generally  associated  with  oily  and  other  organic  matters,  which  inte^ 
fere  with  the  production  of  crystals.  The  impure  residue  left  by  the  ediar 
is  heated  in  a  water-bath,  with  a  few  drops  of  strong  sulphuric  add :  thii 
destroys  the  organic  matter  without  materially  affecting  the  stiychniiiii 
Water  is  added,  and  the  acid  liquid  is  filtered  through  paper,  neutraliMl 
by  ammonia,  and  again  treated  with  ether,  when  strychnine  will  be  obtained 
in  small  and  slender  prisms.  The  crystals,  after  an  examination  bj  ib 
microscope  (see  fig.  69,  p.  438),  are  treated  with  sulphuric  add  andbbflk 
oxide  of  manganese,  and  the  colour  reactions  of  strychnine,  if  the  alUoid 
is  present,  will  then  appear.  By  this  method  strychnine  has  been  detootal 
in  the  liver  of  a  person  who  died  from  this  poison,  although  the  organ  im 
in  a  highly  putrescent  state.  The  process  of  dialysis  (p.  216)  wiU  aUowrf 
the  separation  of  strychnine  when  combined  with  adds  and  in  a  ststorf 
solution,  from  blood,  mucus,  and  other  viscid  organic  matters  found  in  tti 
stomach.  The  liquid  containing  the  salt  of  stSrychnine  may  be  tested  hf 
evaporating  a  few  drops  and  applying  the  colour  test.  If  thus  found  tobi 
present,  it  may  be  neutralized  by  ammom'a  or  potash  and  shaken  with  edtfr 
or  chloroform  in  order  to  obtain  pare  strychnine.  The  dialytic  process  of 
separation  has  })een  successfully  carried  out  by  Ghray.  The  reader  will  find 
in  his  essay  on  strychnine  a  full  account  of  the  method  of  employing  iUi 
process  for  the  detection  of  the  poison  in  organic  liquids  and  the  M 
modes  of  applying  the  tests.  (*  Strychnia,'  by  St.  Clair  Oray,  Glasgow, 
1872,  p.  75.)  In  all  cases  the  physiological  test  should  be  used  to  sappb* 
ment  the  chemical  tests  for  strychnine.  A  frog  may  be  employed  lor 
this  purpose. 

The  reader  will  find  an  account  of  the  processes  for  strychnine  n 

organic  solids  and  liquids  in  some  papers  published  by  Wonnley,  in  Ui 

'Micro-Chemistry  of  Poisons,'  New  York,  1867,  p.  534.     He  describaia 

case  in  which,  from  a  misapplication  of  the  process,  strychnine  was  swon 

to  be  present,  when,  from  the  chemical  method  pursued,  the  alkaloid  oosU 

not  possibly  have   been  separated;    and  two  instances  fell  within  tti 

author's  own  knowledge,  where  the  colours  produced  by  sulphuric  aodod 

potassium  bichromate,  on  the  concentrated  and  dry  organic  oontentB  of  tti 

stomach,  were  referred  to  strychnine,  when  they  were  reaUy  due  to  Ai 

decomposition  of  the  salt  employed  in  contact  with  organic  matter.   Tki 

detection  of  this  poison  in  the  stomach  or  the  tissues,  will  depend  fli 

the  same  conditions  as  those  observed  in  other  cases  of  poisoning.   B  • 

person  takes  a  large  dose  and  dies  quickly,  a  residuary  portion  msfbl 

readily  found.     In  Beg.  v.  Burke  (Clonmel  Sunmier  Ass.  1862),  the  priioi« 

administered  stnrchnine  to  his  wife  in  Epsom  salts.     She  died  in  about  biK 

an  hour  under  the  usual  symptoms.     More  than  three  grains  of  the  fC0B 

was  extracted  from  t\xe  conterAa  oi  the  stomach.     If  a  small  dose  has  bMi 

taken,  and  the  person.  \iaa  vurnxo^  ^oxcaVqt^s^  NX.  S&  ^^cMsible  that  ooM 


NON-DETEOnOK  OF  BTBYCHKINE  IN  THE  BODY.  441 

n  remain  in  the  Btomaoh*  A  decomposed  state  of  the  viscera  and  their 
ntents  does  not  appear  to  interfere  with  the  detection  of  this  poison.  It 
■  been  sogseBted  that  the  presence  of  morphia  counteracts  the  colonr 
(ts  z  but  nnless  in  admixture  with  the  strychnine  in  large  proportion,  this 
not  probable*  Besides,  in  Stas's  process,  the  morphia  is  scarcely  dissolved 

the  ether. 

PereonB  have  died  from  strychnine,  and  no  trace  of  the  poison  has  been 
md  in  the  body.  In  a  case  of  poisoning  by  this  alkaloid,  which  was  the 
bject  of  a  trial  for  mnrder  in  1861,  Reese  made  separate  analysis  of  the 
oteiits  of  the  stomach  and  the  contents  of  the  intestines,  as  well  as  of 

9  tissnes,  and  each  one  of  these  was  repeated  to  avoid  error.  Yet  there 
18  no  evidence  of  the  presence  of  strychnine  by  the  bitter  taste  of  the 
hJ  extract,  or  by  the  colour  tests.  The  witness,  by  a  comparative  experi- 
snt,  satisfied  himself  that  he  could  detect  the  half-millionth  of  a  g^n 
A.iner.  Jour.  Med.  Sci.'  Oct.  1861),  but  in  this  power  of  detecting  so  small 
qi&antity  of  strychnine  in  a  pure  state  he  had  already  been  anticipated  by 
oprtay  (  ^Pharm.  Jour.'  July,  1856.  p.  24).  In  Reese's  case,  the  quantity 
iken  vras  unknown,  the  woman  lived  five  or  six  hours,  and  the  body  was 
ot  examined  until  six  weeks  after  death.  A  small  but  fatal  dose,  and  the 
liration  of  the  case,  will  sufficiently  account  for  the  negative  results  with 
ivfc  resorting  to  any  other  hypothesis.  In  the  case  of  Mrs,  Salter,  who  died 
^om  a  dose  of  strychnine  in  1869,  death  probably  took  place  within  two  or 
Inee  hours,  but  the  most  careful  examination  made  of  the  stomach  and 
iter  by  Horsley,  led  to  a  negative  result.  Strychnine,  in  the  opinion  of 
iB  the  medical  witnesses,  was  the  cause  of  death,  but  no  trace  of  strychnine 
soald  be  detected  in  the  body  by  one  well  qualified  to  detect  it.  There  was 
lome  reason  to  think  that  the  poison  had  been  taken  in  solution,  but  oven 
nder  these  circumstances  it  must  have  been  rapidly  absorbed,  diffused, 
lad  eliminated.    In  the  case  of  Silas  Barlow  (see  p.  435)  Bemays  found 

10  strychnine  in  the  body^  The  woman  had  sur>^ived  the  administration 
d  the  poison  nearly  six  hours. 

When  death  has  been  caused  by  small  doses  applied  under  the  skin,  the 
poison  may  not  be  found  in  the  tissues.  The  following  experiment  was 
performed  in  May,  1864.  One-eighth  of  a  g^n  of  acetate  of  strychnine 
ni  coarse  powder  was  placed  in  the  cellular  membrane  of  the  neck  of  a 
•but.  In  nine  minutes  the  animal  was  seized  with  a  sudden  convulsion 
k&d  fell  on  its  side :  its  fore  and  hind  legs  were  rigidly  stretched  out,  and 
is  body  passed  into  a  state  of  opisthotonos.  It  had  a  succession  of  fits,  and 
Bed  in  one  of  them  in  twenty  minutes  after  the  conmiencement  of  the 

Kptoms.  One-half  of  the  powdered  acetate  was  still  found  in  the  wound, 
ring  that  the  nbbit  had  been  killed  by  the  1-1 6th  of  a  grain.  Of  course 
ke  residuary  strychnine  was  easily  detected  in  the  wound :  it  was  plainly 
visible  to  the  eye.  On  applying  Stas's  process  to  the  heart,  as  well  as  the 
4ood  and  the  fiver,  the  tests  failed  to  indicate  the  slightest  trace  of  the 
iQaaloid.  The  ethereal  liquid  left  no  crystalline  residue  of  any  kind.  This 
lonlt  does  not  show  that  stxychnine  is  not  absorbed,  but  it  proves  that 
Qfeder  certain  conditions  it  has  not  been  detected  in  the  organs  of  the  bod^, 
H  cases  in  which,  beyond  all  doubt,  it  has  destroyed  life.  In  instances  m 
rhich  death  has  been  caused  by  nux  vomica,  which  contains  only  one  per 
entb  of  he  poisonous  alkaloid,  strychnine  has  not  been  found  deposited  in 
be  tiasnes. 

The  foUowii^  case  shows  the  rapidity  with  which  the  poison  may  be 
iffnsed  and  deposited  in  the  tissues,  when  a  large  dose  has  been  taken.  A 
bcong  healthy  man,  set.  43,  placed  upon  his  dry  tongue,  at  10  p.m.,  a 
owder  which  contained  six  grains  of  Dover's  powder  and  five  grains  of 
^chnine  (dispensed  bf  mistake  for  five  grains  of  Jam^oa^a  '^'w&et^.   ^^ 


442  DETEcnox  of  absobbed  stbyghnine. 

complained  of  a  bitter  taste,  asked  for  an  orange,  and  he  focmd,  on  sock- 
ing this,  tbat  it  increased  the.  bitterness — ^the  acid  jnicea  of  the  onuige 
dissolved  the  strychnine,  and  thns  favoured  its  earlj  absorption.   In  fifteen 
minutes  he  went  to  bed — twitchings  of  the  muscles  then  came  on,  and  the 
patient,  from  previous  experience  in  taking  strychnine  as  a  medicine,  was 
fully  aware  of  the  caaso  of  the  symptoms.     He  complained  of  hia  bowels 
being  drawn  up ;  he  drew  his  knees  up  as  if  to  his  month,  gave  a  jcdl*  seized 
a  fi'iond  who  was  standing  by,  and  became  apparently  nnconscious  (ex- 
hausted) for  about  live  minutes.      Ho  then  revived,  but  in  a  few  minatei 
was  again  seized  with  a  violent  convulsion  of  a  tetanic  character,  and  he 
died  in  two  or  three  minutes  afterwards,  a  little  over  half  an  hour  after  taking 
the  powder.      Owing  to  a  spasmodic  closure  of  the  jaws,  he  was  aUe  to 
speak  only  for  a  few  minutes  at  a  time ;  he  was  rational,  but  seemed  to  be 
in  great  tcn*or.   An  inspection  was  made  thirty-six  hours  after  death,  when 
the  body  was  found  to  be  unusually  warm.  The  back  and  lower  parts  wen 
much  discoloured,  but  the  discolouration  was  easily  removed  by  pressan^ 
indicating  a  fluid  state  of  the  blood.   The  lower  jaw  was  slightly  drawn  up, 
the  body  straight,  not  arched ;  the  fingers  slightly  flexed,  not  clenohed ;  the 
thumbs  were  fixed,  but  not  bent  into  the  palms  of  the  hands.     On  opening 
the  head,  the  scalp  was  found  very  much  gorged  with  fluid  blood.     The 
membranes  of  the  brain  were  also  much  congested,  as  well  as  the  blood- 
vessels of  the  brain  generally.     There  was  no  clot  or  coagulum,  bat  a 
quantity  of  serous  fluid  escaped  from  the  surface.     There  was  no  softemng 
of  the  sabstanco  of  the  brain  or  spinal  cord.     The  lungs  were  healthy,  hut 
dark-coloured  from  engorgement  with  blood ;  the  heart  was  empty,  and  iti 
structure  was  soft ;  the  liver  was  healthy ;  the  spleen  was  gorged  with  flnid 
blooil ;   the  kidneys  were  congested.      The  other  organs  presented  no 
appearance  calling  for  notice.     Edwai-ds  found  strychnine  in  the  stomadi, 
the  quantity  being  estimated  at  about  one  grain.    He  also  found  the  poison 
in  the  tongue  and  the  liver.     He  sent  to  the  author  a  portion  of  the  lirer, 
one  kidney,  and  six  ounces  of  blood.     They  were  in  a  putrescent  state,  ind 
when  examined  alx>ut  three  months  after  death,  eight  ounces  of  the  liTcr 
yielded,  by  the  process  above  described,  prismatic  crystals  of  strychnine, 
producing  the  usual  col  oar-react  ions  with  sulphuric  acid  and  peroxide  of 
manganese,  as  well  as  with  potassium  bichromate.  The  quantity  of  iUych- 
nine  t  lius  obtained  was  small.   The  kidney  and  the  blood  did  not  give  resolii 
on  which  any  reliance  could  be  placed.     This  case  shows  that  a  large  done 
of  strychnine  rendered  soluble  will  destroy  life  in  half  an  hour — thatwithm 
this  short  time  four-tifths  may  be  removed  from  the  stomach,  or  at  keifc 
nc^t  lx>  disiH^verable  there  by  careful  chemical  analysis  after  death — thit  in 
half  an  hour  the  poison  may  be  distributed  through  the  body  and  depoeitfid 
in  the  soft  organs,  although  no  satisfactory  evidence^of  its  presenoe  oooU 
l>o  obtained  fn^m  less  than  half  a  pound  of  animal  matter.    The  strychnine 
fonnd  in  the  tongue  was  probably  a  portion  of  the  powder  swallowed,  whiefc 
still   remained   there.     It  may  be  further  remarked  that,  although  the 
deceased  t<>i>k  in  the  f>owder  l>-10ths  of  a  grain  of  opium,  no  morphia  ivts 
pn^sont  in  the  crystalline  residue  obtained  from  the  liver.     (For  additioml 
facts  and  cases  i^nnectod  with  this  question,  see  *  Guy's  Hosp.  Bep.'  Oct 
IS:>(>.  p.  ;W(\  and  '  On  Poisons,'  2nd  edit.  1859,  pp.  70,  788.) 

In  OasinVs  case  (p.  4do>  the  deceased  admitted  that  he  had  tsba 
Wtwoon  tivo  and  six  grains  of  strychnine.  He  lived  three  hours  sad  » 
half,  anii  on  analysis  S«^nnonsohoin  procured  from  the  stomach  three  gnio^ 
of  the  ivis^'^n.  Ho  did  not.  however,  succeed  in  extracting  any  from  ti* 
MchmI  or  tissues. 

In  those  \ns]>octions  in  which  there  has  been  such  criminal  interference, 
or  cn](\iMo  neglects  as  in  that  of  /.  P.  Cook^  the  only  oonxae  for  an  analjsi 
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to  seek  for  the  poison  in  the  tisanes.  This  case  settled  nothing  in 
Brenoe  to  the  presence  or  ahsence  of  strychnine  in  the  body  of  a  person 
Boned  by  this  snbstance.  Except  the  actnal  destmction  of  the  stomach 
ilf,  eTeryihing  had  been  done  which  conld  be  done  in  order  to  render 
dieinical  analysis  frnitless.  It  cannot  therefore  be  taken  as  a  fair 
cedent  in  any  sense  for  the  results  of  a  proper  medico-legal  research 
poisonixig  by  strychnine.  In  an  analysis  of  this  case  by  Casper  (Horn's 
terieljahrssch.'  Jnli,  1864,  p.  26),  not  only  are  the  chemical  results 
arded    as  negative,  by  reason  of  the  gross  mismanagement  of  those 

0  inspected  the  body,  but  the  post-mortem  appearances  themselves,  for 
imilar  reason,  are  considered  as  throwing  no  light  upon  the  effects  of 
f cfanine  on  the  body.     One  of  the  medi^  witnesses  for  Palmer  conld 

in  the  whole  case  nothing  but  angina  pectoris,  another  only  epilepsy, 
ih  '  tetanic  complications,'  and  a  third  admitted  death  from  poison,  but 
i  from  strychnine.  Assuming  that  there  had  not  been  a  criminal  inter- 
ence  with  the  dead  body  on  the  part  of  the  prisoner  Palmer,  the  position 
amed — that  strychnine,  if  a  cause  of  death,  must  always,  and  under  all 
enxnstances,  be  found  in  the  dead  body,  is  incorrect.  Its  detection  in 
»  body,  properly  verified,  is  a  proof  that  it  has  been  taken ;  the  symptoms 
their  commencement,  progress,  and  termination  will  furnish  irrefragable 
Kxf  that  it  has  acted  as  a  poison ;  but  its  non-detection  does  not  prove 
ftt  it  has  not  destroyed  life,  or,  in  the  words  of  Gasper, '  Das  Nichtauffinden 

1  Oiftes  allein  kann,  aber  niemals  einen  Gfegenbeweis  abgehen.' 

For  a  more  complete  history  of  the  medicaZ  facts  in  the  memorable 
le  of  Cook^  the  author  referred  the  reader  to  a  paper  on  '  Poisoning  by 
rychnia,'  « Guy's  Hosp.  Rep.'  1856 ;  *  Pharm.  Jour.'  July,  1856,  p.  6 
com  the  pen  of  the  late  Jacob  Bell).  The  most  able  legal  analysis  of  it 
'  any  English  writer  which  the  author  saw,  was  published  by  Stephen, 
his  '  General  View  of  the  Criminal  Law  of  England,'  1868,  p.  857.  Of 
e  foreign  reports,  one  by  Tardieu  in  the  '  Ann.  d'Hyg.'  for  1856,  2, 
1,  and  1857,  1,  182,  and  the  other  by  Casper  in  Horn's  'Viertel- 
hrsschr.  fur  ger.  Med.'  <&c.,  1864,  2,  p.  I,  are  the  most  correct  in  their 
edical  and  medico-legal  details. 

The  editor  of  this  (third)  edition  of  this  work  believes  that  much  smaller 
lantities  of  strychnine  may  be  detected  when  mixed  with  organic  matters 
an  the  author  (Dr.  Taylor)  admitted  ;  and  that,  with  improved  methods 
:  analysis,  which  cannot  here  be  given  in  detail,  strychnine  can  hardly 
al  to  be  detected  in  the  body  in  any  case  of  poisoning  by  this  alkaloid 
noring  fatal  within  a  couple  of  hours.  As  a  rule,  it  may  be  readily 
stected  in  the  urine  during  the  course  of  a  case  of  strychnine  poisoning ; 
id  also  when  the  alkaloid  is  only  being  given  in  ordinary  medicinal  doses, 
hat  strychnine  is  absorbed  into  the  blood  unchanged  is  incontestably 
coved  hj  the  experiments  of  Yulpian,  who  killed  a  dog  by  transfusing 
ito  its  veins  the  blood  of  another  strychnized  animal. 

Strychnine  in  Organic  Solids. — From  the  vermin  killers  of  Butler  and 
atOe,  the  strychnine  may  generally  be  readily  separated  by  means  of 
oohol,  and  procured  in  a  crystalline  form  for  the  application  of  tests.  If 
le  vermin  killer  is  coloured  with*  Prussian  blue,  one  or  two  drops  of 
ilpburic  acid  will  remove  the  colour  from  the  separated  alkaloid,  and 
ack  oxide  of  manganese  may  be  added.  The  coloar  reactions  are  then 
;  well  marked  as  with  pure  strychnine. 

The  alkaloids  strychnine  and  bmcine  may  be  detected  in  the  powder  of 
IX  vomica  by  the  following  process : — Digest  the  powder  in  a  small 
lantity  of  diluted  sulphuric  acid  by  a  water-bath  heat.  The  substance 
onld  be  well  stirred  with  the  diluted  acid,  which,  after  a  short  t\T&A^ 
mpletelj  carbonizes  it    The  mass  ia  heated  to  drynesa,  t\ien  \!r^VA^  'wii^ 
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a  small  qnaniity  of  distilled  water  and  filtered,  bj  wluoh  an  acid  liquid  of 
a  pale  sherry  colour  is  obtained.  On  neutralizing  ibis  liquid  with  potash 
or  ammonia,  and  agitating  it  with  two  volumes  of  ether,  the  strychnine  is 
separated,  and  may  be  obtained  crystallized  by  the  evaporation  of  the 
ethereal  solution.  The  strychnine  may  also  be  obtained  bj  dialysis.  Ten 
grains  of  nux  vomica,  equal  to  1-lOth  grain  of  strychnine,  gave  satisfactory 
results.  Prismatic  crystals  were  procured  which  gave  the  appropriate 
reactions  with  the  colour  tests.  Brucine  was  also  detected  by  the  action 
of  nitric  acid  on  the  crystals. 

In  cases  in  which  the  poison  is  contained  in  pills  or  powders,  having^ 
much  organic  matter  soluble  in  alcohol,  it  will  be  advisable  to  emplo;^ 
either  dilute  or  concentrated  sulphuric  acid.  It  is  a  remarkable  fact  tfai^^ 
strychnine  itself  is  not  acted  on  in  the  same  deg^ree  by  sulphnric  acid 
ordinary  organic  matters,  or  even  other  poisonous  alkaloids. 

Brucinb  or  Brucia. 

Brucine  is  an  alkaloid  generally  associated  with  strychnine.    It  is  Con. 
Fig.  u.  tained  in  the  seeds  of  nux  vomica,  and  moi^ 

abundantly  in  the  bark  of  the  tree.  li  ig 
not  so  powerful  a  poison  as  stiychnine^  but 
the  sjrmptoms  which  it  produces  are  similar. 
It  is  considered  to  have  from  l-12th  io 
l-40th  the  strength  of  strychnine.  It  is  not 
affected  by  the  colour-tests  employed  for  tho 
detection  of  strychnine,  and  it  acquires  in 
intense  red  colour  on  the  addition  of  nitric 
acid,  and  this  is  changed  to  a  violet  on  tb 
addition  of  stannous  chloride.  It  is  more 
soluble  in  water  than  strychnine,  and  has  a 
bitter  taste.  Hydrochloric  and  iodic  acids 
produce  in  it  no  change,  either  in  the  cold  or 
when  heated.  Sulphuric  acid  gives  to  it  a 
pink  red  colour  without  carbonizing  it,  probably  owing  to  the  presoioeof 
a  trace  of  nitric  acid  in  the  acid ;  sulphomolybdic  acid  does  the  same,  but 
the  red  colour  changes  to  gpreenish-brown  and  ultimately  to  blue-blacL 
The  sulphate  of  brucine  crystallizes  in  well-defined  prisms  tmncsted 
at  the  ends.    They  are  larger  and  longer  than  the  prisms  of  strychnine. 


CrysUls  of  Sulphate  of  Brucine, 
magnified  124  diameters. 


(CEREBRO-SPINAL  AND   CARDUC   POISOKS.) 

CHAPTER  81. 

CONIUM  MACULATUM.  HEMLOCK — CONU — CICUTA  VIEOSA — (KNAlfrHE  CBOaW 
— WATBB-  PARSNIP —  ETHUSA  CTNAPIUM — LOBELIA —  FOXGLOVE — DIQITALff- 
ACONITE,   OR  MONKSHOOD.      ACONITINE. 

Common  or  Spotted  Hemlock  (coNirni  maculatum). 

This  is  a  well-known  hedge-plant,  which  grows  abundantly  in  most  pai^ 
of  Great  Britain.  Its  poisonous  properties  reside  in  the  seeds,  leares,  and 
roots. 

Symptoms  and  Effects, — The  effects  produced  by  hemlock  have  not  been 
uniform ;  in  some  instances  there  have  been  stupor,  coma,  and  slight  con- 
vulsions ;  while  in  other  cases,  the  action  of  the  poison  has  been  chiefly 
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ifested  on  the  spinal  marrow — i,e.  it  has  produced  paralysis  of  the 
[mlar  system.  The  poisonons  effects  nsnally  set  in  early  and  advance 
^whaJt  rapidly.  A  peculiar  muscnlar  debility  sets  in ;  the  lower  limbs 
me  inreak,  and  eventoally  paralyzed ;  the  paralysis  advances  upwards, 
toallj'  reaching  the  respiratory  muscles.  There  is  dyspnoea,  anxiety 
le  region  of  the  heart,  and  towards  the  close  of  life  convulsions,  con- 
isnees  being  previously  intact.  The  pupils  are  dilated,  though  not  to 
aame  extent  as  when  a  solanaceous  plant  has  been  taken.  When  the 
Lratioii  is  affected  there  is  marked  blueness  of  the  sur^e  of  the.  body. 
All  ate  a  large  quantity  of  hemlock-plant,  by  mistake  for  parsley,  in 
I  fifteen  to  twenty  minutes  there  was  loss  of  power  in  the  lower  ex- 
lities :  but  he  apparently  suffered  no  pain.  In  walking,  he  staggered 
f  he  was  drunk ;  at  length  his  limbs  refused  to  support  him,  and  he 
On  being  raised,  lus  legs  dragged  after  him,  and  when  his  anns 
9  lifted  they  fell  like  inert  masses,  and  remained  immovable.    There 

complete  paralysis  of  the  upper  and  lower  extremities  within  two  hours 
r  be  had  taken  the  poison.     There  was  a  loss  of  the  power  of  swallow- 

and  a  partial  paralysis  of  sensation,  no  convulsions,  but  only  slight 
isional  motions  of  the  left  leg;  the  pupils  were  fixed.  Three  hours 
T  eating  the  hemlock,  the  respiratory  movements  had  ceased.  Death 
c  place  in  three  hours  and  a  quarter ;  it  was  evidently  caused  by  gradual 
byxia  from  paralysis  of  the  muscles  of  respiration;  but  the  intellect 
I  perfectly  dear  until  shortly  before  death.  On  inspection,  there  was 
ht  serous  effusion  beneath  the  arachnoid  membrane.  The  substance 
ihe  brain  was  soft ;  on  section  there  were  numerous  bloody  points, 

the  organ  was  otherwise  healthy.  The  lungs  were  gorged  with  dark 
d  blood;  the  heart  was  soft  and  flabby.  The  stomach  contained  a 
en-coloured  pulpy  mass  resembling  parsley.  The  mucous  coat  was 
ch  congested,  especiallv  at  its  greater  end.  Here  there  were  numerous 
ravasations  of  dark  blood  below  the  membrane,  over  a  space  of  about 

size  of  the  hand.  The  intestines  were  healthy,  here  and  there  present- 
:  patches  of  congestion  in  the  mucous  coat.  The  blood,  throughout  the 
ly,  was  fluid  and  of  a  dark  colour.  A  portion  of  the  green  vegetable 
Ip  was  identified  as  part  of  the  leaves  of  the  Oonium  macidatum.  Some 
the  leaves  bruised  in  a  mortar  with  a  solution  of  potash,  gave  out  the 
snliar  odour  of  the  alkaloid  conia.  ('  Ed.  Med.  aod  S.  J.'  July,  1845, 
169.) 

In  a  case  which  was  the  subject  of  a  trial  for  murder  (Beg,  v.  Botvyer, 
swich  Sum.  Ass.  1848),  the  child  died  in  one  hour  after  swallowing  part 
a  teacnpful  of  a  decoction  of  hemlock,  alleged  to  have  been  administered 
'  the  mother.  The  child  sipped  the  decoction,  until  it  lost  the  power  of 
Jding  the  cup ;  it  became  insensible  and  paralyzed,  and  died  in  the  chair 

a  sitting  posture.  There  were  no  morbid  appearances,  and  no  hemlock 
aves  were  found  in  the  stomach,  these  having  subsided  in  the  cup.  The 
lild  had  been  poisoned  by  the  upper  stratum  of  clear  liquid.  The  mother 
as  acquitted  for  want  of  proof  of  administration,  the  death  of  the  child 
iving  taken  place  in  secrecy. 

A  medical  electrician  suffering  from  facial  spasm  took,  beginning  four 
mrs  after  the  last  of  a  previous  series  of  divided  doses  of  a  fluid  extract 
'  conium  amounting  in  the  aggregate  to  one  hundred  and  eighty  drops,  at 
10,  4.40,  and  5.15  p.m.,  fifty  minims  (one  hundred  and  fifty  in  all)  of 
Jqnibb's  Fluid  Extract.'  The  first  dose  produced  dizziness  and  muscnlar 
laxation;  the  second,  great  muscular  weakness,  inability  to  stand,  and 
ickening  of  speech,  without  relief  of  the  spasm ;  the  third,  immediately, 
me  nausea,  and  tremors  about  the  chest.  At  6.10  p.m.  there  were  nausea^ 
tense  muscalar  weakness^  partial  dropping  of  the  eyelid  Q^^V^aMi^  ^  coTDCGCkSsrsi 
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Bfinp(x>m),donbteTiaion,  and  great  difficolty  of  Bpeech.  The  pake  mt  60. 
Shortl;  after  this  he  became  unable  either  to  apeak  or  to  swallow.  Ha 
made  ai|pis  for  electricitv,  and,  on  being  asked  whether  4^e  direct  or  th* 
bradic  carrent,  indicated  the  latter,  and  also  the  place  of  application  of 
the  electrodes,  bnt  was  nnable  to  hold  one  of  the  latter.  Shortlj  after 
this  he  dropped  back  dead.     ('  The  Sanitarian,'  Jnne,  1B75.) 

Atialysu. — Hemlock  is  known  from  most  other  plants  whioh  rewmbia 
it  by  its  large  round  smooth  stem,  with  dark  pnrple  spots.     The  leares  an 
of  a  dark-gi-cen  colour,  smooth  and  shining.     Ereij  portion  of  the  plant 
has  a  pecnliar  and  disagreeable  smell  when  rubbed  or  brnised,  resembling 
cat's    nrine,  or,    according  to  some,  the  odoor  of  mice.     It   is  stron^^— 
brought  ont  when  the  stem,  leaves,  or  seeds  are  mbbed  with  a  solution  o^ 
caustic  potash.     We  subjoin  an  illustration  of  the  teeds  of  hemlock,  whic^ 
are  peculiar  in  their  form,  and  are  easily  distinguished  fram  the  seeds  c^ 
other  am  belli  fei-ouB  plonta  (fig.  75).    X  pereou  may  be  poisoned  hy 
decoction  of  leave*  of  hemlock,  and  no  leaves  be  found  in  tbe  stomach  ^^ 
bowels  (case  of  Boici/er,  p.  445),  but  the  stomach  bad  been  emptied  a^^ 
the  contents  lost,  and  hence  no  trace  of  conia  was  foand.     The  piisoik,^ 
first  gathered  the  Anfhriteiu  in/lveitna  hy  mistake  for  Cmium  ntacwlahc.  ^ 
bat  it  was  proved  that  she  had  afterwards  gathered  the  leaves  of  hamJo^^ 
A  leaf  of  each  of  these  plants  was  copied  hy  photography,  and  prodnceif 
as  evidence  in  Court. 

As  the  determination  of  the  presence  of  fragments  of  leaTsa  in  ^miwiinif 
liquids,  and  in  the  contents  of  a  stomach,  may  be  of  impivlsiim  tu  sn- 


dence,  on  illustration  of  hemlock- leaves,  engraved  from  a  pbotogrnA  of 


the  living  plant  (fig.  76)  is  subjoined.     The  appearance  ■ 


b.  IIk  nun*.  nugDlfltd 
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leaves,  either  when  bruised  or  when  rubbed  with  a  solutiou  of  potu^ 
will  greatly  (ud  a  medical  witness  in  forming  a  judgment,  as  there  «* 
many  umbellifene  which  bear  a  close  rosemblance  to  hemlock  in  the  fem 
of  their  leaves.  Among  these  is  common  parsley.  It  is  hardly  credJlili 
that  a  mistake  of  this  kind  should  be  made,  yet  throngh  cajeleMna' 
and  ignorance  accidents  have  occun-ed.  In  1864,  a  lady  and  two  of  ha 
children  were  seized  with  symptoms  of  poisoning  soon  after  dinner.  Tk» 
medical  men  who  were  called  in  examined  the  remains  of  some  sonp  wkich 
bod  been  eaten,  and  they  detected  fragments  of  the  leaves  of  hemlw^ 
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(H^st  tho  herbs  whicb  had  been  used   to  fla.TOiit'  the  sonp.     Under 

kfanent,  the  BjmptomB  abated  in  a  few  hours,  but  these  persons  did 

entirejf  retx>Ter  until  after  two  or  three  days.     It   tamed  out  that 

hemlock  had  been  gathered  in  the  garden  belonging  to  the  fomily, 
are  it  was  growing  side  by  side  with  paraley.  As  the  parslej  was 
led  from  seed,  it  is  probable  that  hemlock-seed  had  been  accideutallj 
ced  irith  it  br  tho  Beedsman,  and  thns  the  accident  bad  occurred. 
I  Bobjoin  an  illnsbrntion  from  a  photograph  of  a  leaf  of  parsley ;  also 
labmtioiiB  of  the  seeds,  hy  which  the  differencee  between  oemlock  and 
«lej  will  be  at  once  apparent  (figs-  77  and  78). 

CoKU. — The  alkaloid  of  hemlock  is  known  under  the  names  of  conia, 
liine,  coniue,  conicine,  and  conicina.    It  resembles  nicotine  and  ammonia 

its  liquidity,  alkalinity,  volatile  reaction,  and  in  some  of  its  chemical 
Dperties.  It  is  a  liquid  of  oily  consistency,  usually  of  a  pale  yellow 
low,  but  is  colourless  when  freshly  prepared,  powerfully  alkaline,  and 
■,  when  its  vapour  is  diluted,  a  smell  resembling  that  of  mice,  and  an 
vid  bitter  taste.  It  gives  a  volatile  greasy  stain  to  paper,  and  bama 
ith  a  yellow  flame  and  thick  smoke.  1.  It  is  not  coloured  or  aSected  by 
itric,  Bolphurio,  or  hydrochloric  acid  ;  the  last- mentioned  acid  produces 


n  Vuiler,  from  t  plwlogni|ilu 

rift  H  dcBM  white  fumes  of  bydrochlorate  of  conia,  and  on  heating  the 
idxtare,  this  salt  remains  in  prismatic  crystals.  2.  It  is  not  dissolved  by 
ntsr,  Imt  floats  on  it  in  oily  globules.  3.  It  is  soluble  in  alcohol  and 
thar,  and  tltja  last-mentioned  liquid  removes  it  from  its  aqueous  solution, 
■d  Imnm  it  id  oily  globules  on  evaporation.  4.  It  gives  a  white  precipitate 
ntli  eononve  snUimate,  and  a  yellow  precipitate  with  arsenio- nitrate  of 
Qnr.  i,  Ifc  precipitates  brown  oxide  of  silver  from  the  nitrate ;  this  is 
ot  iliiwilniil  by  an  excess,  but  the  oxide  is  blackened  and  reduced, 
k  Lidiae  water  gives  a  reddish-brown  precipitate,  which  is  redissolved ; 

0  coeaai  ol  iodme  water  causes  a  yellowish  precipitate.  7.  It  gives  a 
lUow  mystalline  precipitate  with  chloride  of  gold,  but  no  precipitate  with 
ktinio  chloride.  8.  Tannic  acid  precipitates  it  of  a  dingv  white. 
■  Oallio  acid  gives  no  precipitate,  but  slowly  acquires  a  yellowish  colour, 
h  odour  and  insolubility  in  water,  as  well  as  several  of  the  charactera 
bove  mentioned,  serve  to  distinguish  it  from  nicotine  and  ammonia  ;  but 
may  be  readily  separated  from  ammonia  by  the  chloriodide  of  potassium 
id  meronry,  which  precipitates  it  even  more  completely  than  tannic  acid. 

1  reference  to  its  presence  in  organie  mixtures,  it  may  be  detected  by  its 
cnliar  odour,  or  by  distilling  the  liquid  with  a  solution  of  potash  and 
amining  the  distillate. 

The  nactions  produced  bj  tests  oD  BmaU  qnantiUoB  isask  \m  &in&n&ft&. 
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by  evidence  of  the  action  of  the  poison  on  the  body  from  the  sympiomB. 
As  in  reference  to  strychnine,  veratria,  and  other  alkaloids,  an.  incaatJoos 
operator  may  readily  come  to  the  conolnsion  that  he  has  fonnd  ^  tiaoes,* 
and  ascribe  death  to  the  poison.     The  following  case  oocoired  in  GermaaY 
a  few  years  since.    A  man  died  two  hours  and  a  half  after  going  to  bea» 
and  it  was  alleged  that  his  wife  had  poisoned  him.     The  persons  com- 
missioned to  make  the  analysis  deposed  that  they  had  fonnd  traces  of  conia 
in  the  stomach,  intestines,  and  kidneys,  and  they  came  to  the  concloaioii 
that  the  man  had  died  from  the  effects  of  hemlock,  which  implicated  hit 
wife  in  a  charge  of  mnrder.     Some  doubt  appears  to  have  arisen  in  th^ 
minds  of  the  authorities  on  this  point,  and  they  submitted  three  question^ 
for  the  consideration  of  a  Medical  College.     1.  Is  there  any  reason  ^^ 
doubt  whether  conia  has  really  been  fonnd  in  the  body  of  deceased  P     2.  ''^ 
existing  in  the  body,  may  it  have  been  spontaneously  produced,  or  doea 
show  s^ministration  from  without  P     Does  its  detection  in  the  body  ino^w 
testably  prove  that  the  deceased  died  from  poisoning  by  conia  or  hemloci^  ^T 
3.  Is  it  improbable  that  deceased  poisoned  himsefi  with  hemlock  P    ^^ 
College  decided  that  there  was  not  sufficient  evidence  to  show  that  deat& 
had  been  caused  by  hemlock.     The  matter  was  then  referred  to  Mitscher. 
lich  and  Casper,  and  they  fonnd  that  the  chemical  processes  pursued  iuhd 
to  detect  conia  in  the  body — ^that  there  was  nothing  to  indicate  tint 
deceased  had  taken  hemlock  in  any  form,  and  that  the  state  of  the  wind- 
pipe sufficiently  accounted  for  the  sudden  death  of  deceasedp    He  had 
eaten  and  drunk  freely,  had  vomifced  after  going  to  bed ;  a  portion  of  tbe 
food  had  entered  the  trachea  and  he  had  been  suffocated.     (See  Ctspers 
•  Vierteljahrsschr.'  1859,  p.  194.) 

In  the  year  1861,  Dr.  Jahn  killed  his  mistress  in  a  few  minutes  bj  a 
dose  of  ten  or  fifteen  drops  of  conia.  Violent  palpitation  of  the  heart  wts 
the  most  prominent  symptom.     (Husemann, '  Die  Pflanzenstoffe,'  p.  269.) 

Water-Parsnip. 

This  plant  (Sium  latifolium  and  8,  angusHfoltum  or  8.  nodijlorum)  is  not 
unlike  water-cress,  for  which  it  has  been  eaten  by  mistake.  In  1882»  two 
girls,  aged  five  and  three  years  respectively,  died  from  eating  the  Icbtw. 
The  day  after  these  were  eaten,  the  younger  child  became  suddenly  i^^ 
and  died,  while  the  other  succumbed  two  days  afterwards.  ('  Brit  Med. 
Times,'  1882,  II.  p.  26.) 

Water-Hemlock  (Cicuta  virosa). 

The  water-hemlock,  or  cowbane,  has  given  rise  to  several  fatal  accidenis, 
its  roots  having  been  mistaken  for  parsnips.  The  whole  of  the  plant  is 
poisonous ;  but  the  roots  are  the  most  active,  especially  when  gathered 
early  or  late  in  the  year. 

Symptcnns  and  Effects, — The  symptoms  produced  by  the  roots  are  giddi- 
Fig.  79.  ^®®^'   dimness    of    sight,   headache,   and  difficnltf  of 

breathing.  There  is  burning  pain  in  the  stomach,  w& 
vomiting,  and  these  symptoms  are  accompanied  by 
heat  and  dryness  of  the  throat  Convulsions  bave 
been  observed  to  precede  death.  In  the  cases  of  thies 
children,  who  died  in  convulsions  from  this  poifloo, 
Mertzdorff  found  an  injected  state  of  the  mucoos  rnem- 
Sccd  ^^jPj^.^.^'°^™*8"  brane  of  the  stomach,  with  redness  of  the  air-paseagtf, 
^  ^^^  as  well  as  of  the  stomach  at  the  cardia  and  pjlontf- 
The  vessels  of  the  brain  and  the  sinuses  were  filled  with  dark  liquid  blood. 
(Wibmer,  '  Cicuta,'  p.  119.)  In  a  fatal  case  which  occurred  to  Wepfer,  the 
patient,  a  man,  set.  20,  who  had  eaten  a  large  quantity  of  the  root^  was 
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and  with  his  faoe  swollen  and  his  eyes  projecting.     He  breathed  with 


t  diffionlfy,  and  foamed  at  the  month.  He  was  seized  with  a  severe 
ileptic  fit:  his  limbs  assnmed  a  tetanic  stiffness,  and  there  was  spasmodic 
Bathing,  He  was  qnite  nnconBcions,  and  soon  died.  The  onlj  marked 
pettrmnoes  were  flnidity  of  the  blood,  and  patches  of  redness  on  the  mncons 
nnbraxie  of  the  stomach.  (Wibmer,  loc.  cit.)  A  man  ate  a  portion  of 
i  root  of  this  plant  in  a  cooked  state.  It  had  a  sweetish  taste,  and  was 
the  oolonr  of  a  parsnip.  Half  an  hoar  after  his  dinner  he  felt  giddiness, 
d  great  dryness  of  the  throat.  He  walked  home  with  great  difficalty,  his 
^  being  very  nnsteadj,  and  all  snrronnding  objects  appeared  to  him  as  if 
9j  T^ere  advancing  or  receding.  In  about  an  hour  and  a  half  the  legs  were 
raljrfledy  the  arms  benumbed,  and  their  moyements  weak ;  the  face  was 
ziona  and  flashed,  and  he  had  an  apprehension  of  death.  The  skin  was 
inn  and  dry — ^the  pulse  90.  An  emetic  was  given.  In  two  hours  he 
18  able  to  stand,  ana  with  difficulty  walked  across  the  room.  He  passed 
uch  urine,  and  had  hallucinations.  In  seven  hours  the  legs  were  cold, 
ipils  dilated,  skin  and  throat  dry,  with  occasional  delirium.  There  was 
)  pmrging.  In  two  days  he  recovered.  ('  Lancet,'  1871,  IL  p.  396.)  In 
IB  *  Pbarm.  Jour.'  for  June,  1872,  p.  1063,  two  &tal  cases  are  reported. 
\b  boys  ate  the  roots,  supposing  them  to  be  wild  celery.  Symptoms  of 
daoning  soon  came  on.  They  suffered  from  severe  convulsions,  with 
rinnn8*(lock-jaw)  before  death. 

Hbmlock  Water-Dbopwort.((Enakthe  crooata). 

This  umbelh'ferons  plant  grows  on  the  banks  of  rivers,  streams,  and 
litbhea.  It  is  one  of  the  most  poisonous  of  the  order,  and  is  considered  to 
Id  one  of  the  most  virulent  of  English  vegetable  poisons. 

Symptoms  and  Appearances. — ^A  number  of  convicts,  while  engaged  at 
vork,  ate  the  leaves  and  roots  of  the  oenanthe.  In  about  twenty  minutes 
B&e  man,  without  any  apparent  warning,  fell  down  in  strong  convulsions, 
irhich  soon  ceased,  but  left  a  wild  expression  on  his  countenance.  Soon 
ifierwards,  as  many  as  nine  fell  into  a  state  of  convulsions  and  insensi- 
hiliij.  The  face  of  the  man  first  seized  became  bloated  and  livid,  there 
*!■  bloody  foam  about  the  mouth  and  nostrils,  the  breathing  was  stertorous 
ind  convulsive,  and  there  was  great  prostration  of  strength,  with  insensi- 
bility :  he  died  five*  minutes  after  the  symptoms  had  set  in.  A  second 
lied  under  similar  symptoms  in  a  quarter  of  an  hour,  although  the  stomach- 
pQmp  was  used,  and  some  leaves  were  extracted  with  the  fluids.  A  third, 
■^ho  had  assisted  in  carrying  the  two  former,  was  himself  seized  with  con- 
^llbions,  and  died  in  about  an  hour ;  and  soon  after  him,  a  fourth  died,  in 
K|iite  of  energetic  remedial  treatment  by  cold  affusion,  emetics,  stimulants, 
■timnlating  frictions,  as  well  as  the  use  of  the  stomach-pump.  Two  other 
*taefl  proved  &tal,  the  one  in  nine  and  the  other  in  eleven  days ;  and  in 
Siese  two  cases  there  was  irritation  of  the  alimentary  canal.  On  inspecting 
9le  bodies  of  those  who  died  quickly,  there  was  congestion  of  the  cerebnd 
v^Qssels ;  and,  in  one  instance,  a  layer  of  extravasated  blood  was  found  be- 
Kaath  the  inner  membrane  (pia  mater).  In  the  first  case,  which  proved 
Host  quickly  fatal,  the  cerebral  vessels  were  not  congested.  The  pharynx 
Uid  i^let  had  a  white  appearance,  and  contained  some  mucus,  with  portions 
V  the  root.  The  lining  membrane  of  the  windpipe  and  air-tubes  was  in- 
^naely  injected  with  dark  blood.  The  lungs  were  gorged  with  fluid  blood. 
I^he  blood  in  the  heart  was  black  and  fluid.  The  stomach  and  intestines 
^cre  externally  of  a  pink  colour  :  the  cavity  of  the  stomach  was  lined  with 
b  tliick  viscid  mucus,  containing  portions  of  the  root.  The  mucous  mem- 
>tune  was  much  corrugated,  and  the  follicles  were  particularly  enlax^^c^d. 
(jmilar  appearances  were  met  with  in  all«  In  the  two  pxottaictedL  ea»ea  ^*^ 
TOXi.  /.  ^l  vi 


450 


(ENANTHB  CBOCATA. 


mucoas  membrane  of  the  stomacli  and  bowels  was  uftened  and  Ui 
It  had  a  pink  colour  extornallj,  bnt  no  red  appearance  inteniall 
vessels  of  the  brain  were  congested.  In  the  otheia  who  partoo 
roots  the  symptoms  were  not  so  severe.  Under  the  free  nse  of  piu 
a  considerable  qnantity  of  tixo  root  wss  discharsed,  and  in  k  f 
the  men  recovered.  ('Med.  Gas.'  vol.  34,  p.  2§S,)  These  cu 
that  the  oenanthe  is  a  powerfnl  poison.  It  destroys  life  wit 
rapidity ;  for  it  here  proved  fatal  to  a  strong  healthy  man  iu  It 

In  1857,  two  fatal  cases  occarred  at  West  Botden,  in  Dnrfaui 
labonrers  ato  some  of  the  roots  of  the  csnanthe.  They  were  foa 
afterwards   lying    insensible    and    speechlesB,  with  livid   faces. 


wollen  and  protraded,  convnlsive  movementa  of  their 


jaws. 


frodii 


with  blood  about  their  months,  eyes  fall  and  projecting;,  pnpila 
breathing  Btertoroos  and  laboured,  with  occasional  general  caan 
They  both  died  in  an  honr  and  a  half  from  the  time  at  which  tfa 
first  discovered.  On  itupection  it  waa  found  that  there  had  been  1 
fromtheeara;  the  abdomen  was  livid  and  swollen.  The  atomachoc 
a  gmel-like  liquid  with  some  of  the  partly  digested  roots :  on  n 
thia  liqnid,  Ibe  membrane  was  found  congested  and  softened.  Tl 
were  engorged  with  dark  liqaid  blood,  and  the  blood  contained  in  tl 
was  in  a  similar  state. 

It  is  not  often  that  attempts  are  made  to  destroy  others  by  the  adii 
tionof  these  nmbell  if crons  poisons;  bnt  a  case  occurred  in  France^! 
a  woman  attempted  to  poison  her  husband  by  mixing  slices  of  tht 
this  plant  with  his  soap.  His  suspicions  were  excited  by  the  acrid 
the  soup.     The  woman  wns  tried  for  the  crime,  and  Toulmouche 
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at  the  trial  that  the  plant  from  which  the  root  had  been  taken 
wnanthe  crocata — that  it  was  a  powerfnl  poison,  and  might  canse  ' 
two  or  three  honra.  The  prisoner  was  convicted,  ('  Gaz.  Med.' 
184C,  p.  18;  also  'Jour,  de  Chim.  Med.'  1845,  p.  533.)  The  cea 
poisonous  to  animnlx. 

AnalytU. — The  ci-nanthe  crocata  can  be  identified  only  by  its  b 
characters.  The  loaves  are  of  a  dark  green  colour,  with  a  reddish-c 
border.     They  have  no  unpleasant  odour  when  nibbed.    The  plant 
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Mter  leiembl&noe  to  oeler7  tliBn  most  of  (he  otber  nmbellifene.  Itn 
m  is  round,  chaiuieUed,  Btnooth,  branched,  of  a  yellomiah-red  coloar, 
d  gnwt  to  the  height  of  two  or  three  feet.  The  root,  consiating  of  ft 
ries  of  oblong  tubercles  with  long'  slender  fibrea,  is  of  a  yellowish- white 
ionr,  and  not  nnpleaeant  to  the  taste.  It  is  the  most  active  part  of  the 
int.  The  leaves  yield  mnch  tannic  acid  to  water,  and  the  ohloriodide  of 
tewnm  and  mercnry  prodnces  no  precipitate  in  the  decoction.  The 
ota  and  stems  of  this  plant  are  more  frequently  eaten  than  the  leaves, 
nertiieless,  it  may  be  occasionally  necessary  to  identify  the  plant  by  the 
una.  The  engraving  (fig.  60,  p.  450)  is  taken  from  a  photograph  of  the 
iger  leaves  of  the  ceoantbe  orocata,  grown  from  the  roots  of  the  plant 
octired  from  the  spot  where  the  two  labourers  above  mentioned  bad 
ken  their  fittal  meal.  The  smaller  leaves  of  this  plant  aro  mnch  wider 
I  proportion  to  their  length. 

Fool's  Pabslei  (.jIithusa  ctsapicv). 

Fool's  Pabslst,  or  Lisser  Hbhloge,  is  very  common  in  gardens  and 
tdgerowa.  The  leaves  so  closely  resemble  those  of  parsley  that  they  have 
Sen  been  gathered  for  them  by  mistake. 

Sj/mpttmu  and  Appearances. — That  the  root  of  this  plant  contains  a 
■est  energetic  poison,  and  that  it  is  capable  of  producing  rapidly  fatal 
Sects,  is  apparently  shown  by  a  case  in  which  death  took  place  in  an  hour. 
I.  girl,  aged  five  years,  in  good  health,  ate  the  bnlbs  of  the  cethnsa  by 
ntake  for  young  turnips.  She  was  suddenly  seized  with  pain  in  the 
bdmnen,  followed  by  sickness,  but  no  vomiting.  She  complained  of  feeling 
vy  ilL  On  bying  to  eat,  she  conld  not  swallow.  She  was  incapable  of 
Mwering  qneetiDns,  and  her  countenace  bore  a  wild  expression.  The 
nrer  jaw  was  so  fixed  by  spasm  as  to  prevent  anything  being  iutrodnced 
nta  the  month.  She  then  became  insensible,  and  died  in  an  nojir  from  the 
t  of  the  symptoms  :  so  far  as  conld  be  ascertained,  there 


ol  1  lut  at  Fold'*  Puilar. 
iHliinlilie. 

tn  no  convnlaiona.  A  second  child,  aged  three  years,  shortly  after  oating 
9  flame  substance,  was  attacked  with  pain  in  the  stomach,  sickness, 
lniting,  and  profnse  perspiration.  She  soon  recovered,  with  the  exception 
Buffering  severe  griping  pains  withont  purging,  bnt  these  disappeared 
1  the  following  day.  A  third  child,  of  the  same  age,  snfiered  from  similar 
mptoms.  Recovery  in  the  two  last  cases  was  due  to  tho  plant  having 
en  eaten  on  a  fall  stomach,  and  to  the  eSect  of  early  and  copions  vomiting. 
lied.  Times,'  Ang.  2»,  p.  1845,  408.)  Two  ladies  partook  of  some  salad, 
to  which  the  leaves  of  this  plant  had  been  put  bj  nuaWI&Q  io^  '^oxtfub'^  - 
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They  soon  experienced  nausea,  wiUi  ocoasional  vomiting ;  oppressive  lissd- 
aclie,  giddiness,  and  a  strong  propensity  to  sleep,  at  tho  same  time  thai  this 
was  prevented  by  frequent  startings  and  excessive  agitation.  There  was  a 
sensation  of  pungent  heat  in  the  mouth,  throat,  and  stomach,  with  difl&caltv 
of  swallowing,  thirst,  and  loss  of  appetite.  There  was  numlmeBS,  with 
tremors  of  the  limbs.  The  two  patients  only  slowly  recovered  from  the 
effects  of  the  poison.     (Churchill's  '  Botany.') 

Dr.  John  Harley  has  published  experiments  ('  St  Thomas  Hosp.  Bep.* 
1878,  p.  43)  which  show  that  fool's  parsley  is  not  a  poison.    Althongh  th< 
particular  plants  he  experimented  with  were  not  poisonous,   there 
evidence  to  show  that  other  specimens — ^if  rightly  named — are  high^^ 
poisonou& 

Analysts, — It  is  known  from  g^den  parsley  by  the  smell  of  its  lea^ 
when  rubbed,  which  is  peculiar,  disagreeable,  and  very  different  from  t^^ 
possessed  by  the  leaves  of  parsley.     The  leaves  of  fool's  parsley  are  fioer 
more  acute,  and  of  a  darker  green  colour.     They  are  represented  in  tJ^^ 
illustration,  from  a  photograph  of  the  living  plant  (fig.  82,  p.  457).    Its 
flower-stem,  which  is  striated,  or  slightly  grooved,  is  easily  known  bom 
all  other  umbelliferous  plants  by  the  beard,  or  three  long  pendulous  ImreB 
of  the  involucrum  under  the  flower.     The  flowers  are  white :  those  d  the 
garden  parsley  are  of  a  pale  yellow  colour. 

Indian  Tobacco  (Lobelia  inflata). 

The  leaves  of  Indian  tobacco  contain  an  acrid  principle  which  is  cspiUe 
of  producing  poisonous  effects  on  the  brain  and  spinal  marrow,  attended 
with  irritation  of  the  stomach  and  bowels.  When  administered  in  dosoB 
of  from  ten  to  twenty  grains,  lobelia  operates  as  an  emetic;  but  in  luger 
quantity  it  acts  deleteriously.  It  would  also  appear  that  even  ordioarf 
medicinal  doses  affect  some  persons  with  great  severity.  There  it  i^ 
notion  that  this  is  a  useful  medicine  and  not  a  poison,  although,  like 
arsenic  and  opium,  it  may  be  either,  according  to  the  mode  in  wlucHitis 
employed. 

In  one  case,  a  man  lost  his  life  by  swallowing  one  drachm  of  the  powdered 
leaves,  prescribed  by  a  quack.  This  person  was  seen  by  a  mediod  pitcti- 
tioner  soon  after  he  had  taken  the  poison:  he  was  evidently  snfering 
great  pain,  but  he  was  quite  unconscious ;  the  pulse  was  small,  and  the 
pupils  were  strongly  contracted  and  insensible  to  light.  He  had  vomited 
tho  greater  part  of  the  poison.  He  suffered  from  spasmodic  twitchinge  e^ 
the  face,  sank  into  a  state  of  complete  insensibility,  and  died  in  about 
thirty-six  hours.  On  inspection,  some  fluid  was  found  in  the  stomach,  bat 
none  of  the  powder.  The  mucous  membrane  was  intensely  inflamed,  aod 
the  vessels  of  the  brain  were  strongly  congested.  ('  Pharm.  Times,'  Hhj  l* 
1847,  p.  182.)  The  seeds  of  lobelia  are  equally  poisonous.  In  the  'Hed* 
Times  and  6az.'  Nov.  26, 1853,  p.  568,  two  cases  are  reported  in  which  the 
seeds  proved  fatal.  In  one,  the  mucous  membrane  of  the  stomach  ^ 
highly  inflamed.  Another  case  is  referred  to  in  the  same  journal,  March  12i 
1853,  p.  270. 

There  have  been  many  inquests  and  trials  for  manslaughter  in  this 
country  as  the  result  of  the  improper  administration  of  the  powdered 
leaves  of  the  Lobelia  inflata  by  quacks  and  dealers  in  vegetable  mediciDes* 
The  medical  evidence  given  on  these  trials  has  proved  that  in  large  dosee 
lobelia  is  a  most  noxious  drug.  (See  '  Med.  Gaz.'  vol.  44,  pp.  883  and  43S; 
vol.  46,  p.  384;  'Lancet,'  March  5,  1853,  p.  237;  'Pharm.  Jour.'Ang- 
1851,  p.  87 ;  and  for  some  remarks  on  the  action  of  the  poison  see  a  paper 
by  Curtis  and  Pearson,  *  Med.  Gaz.'  1850,  vol.  46,  p.  285.  Those  who 
profit  by  the  sale  of  this  drug  among  the  ignorant  poor,  maintain  the 
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oeirine  that  it  cannot  kill,  and  never  has  been  known  to  destroy  life.  In 
B56,  one  of  these  qoacks  was  convicted  on  a  charge  of  manslanghter  for 
tilings  ft  woman  with  overdoses  of  lobelia.  Severe  pain,  followed  bj  loss 
E  oonaoionBness  and  congestion  of  the  brain,  were  the  chief  symptoms 
necedin^  death  in  this  case.  The  admission  that,  in  proper  doses,  it  was 
useful  remedy  in  spasmodic  asthma,  was  of  no  avail  on  this  occasion. 
lie  man  was  sentenced  to  three  months*  imprisonment.  {Beg,  v.  Bayden 
T  Jackaan^  Lincoln  Snm.  Ass.  1856.)  A  man  named  Biley  Drake  was 
jnvicted  in  the  United  States  of  having  caused  the  death  of  a  woman  by 
Imimstering- lobelia  in  improper  doses.  (Wharton  and  Stille's  'Med. 
or.'  x>.  522.)  In  1882,  a  man  suffering  from  heart  disease,  and  who  was 
a  enormons  eater,  took  as  an  emetic  a  medicine  containing  lobelia  prepared 
rom  one  of  Dr.  Coffin's  prescriptions.  At  the  post-mortem  examination, 
iftde  twelve  hours  after  death,  an  aperture  about  the  size  of  a  goose-quill 
rms  found  in  the  lesser  curvature  of  the  stomach,  and  about  two  pints  of 
tnid  having  a  milky  appearance  in  the  peritoneal  cavity.  The  stomach 
taelf  contained  lobelia  seeds  and  cayenne  pepper.  The  dictum  of  the  so- 
aUed  Coffinitcs  is  that  '  Heat  is  life ;  and  the  want  of  heat,  disease  and 
leath.'  In  accordance  with  their  principles,  their  drugs  are  lobelia  and 
cayenne.     ('  Brit.  Med.  Jour.  1882,  2,  p.  24.) 

Analyms. — Lobelia  is  seen  in  the  form  of  a  greenish-coloured  powder 
(fragments  of  leaves).  This  powder  acquires  a 
reddish-brown  colour  with  strong  nitric  acid,  and  is 
blackened  by  concentrated  sulphuric  acid.  Iodine 
Hater  has  no  effect  upon  the  infusion.  The  ferrous 
Md  ferric  sulphates  produce  with  it  a  dark-green 
Qolonr — the  ferric  sulphate  very  rapidly.  The  leaves 
ind  seeds  contain  a  liquid  volatile  alkaloid,  Icbeline. 
tt  is  poisonous,  and  acts  somewhat  like  nicotine,  the 
idive  alkaloid  of  tobacco.    In  small  doses  it  acts  as  a^ 

U  expectorant,  and  in  larger  doses  as  an  emetic.        •  *  •«*«.^*.*  * 
The  leaves  of  lobelia  are  generally  seen  in  fragments  sceda  of  liobeiia. 

irldeh  do   not  readily  admit  of  identification  by   «•  S****'?^-!?^;^!    ^ 

.1^^     .  rn\.  ^         J  ^^        £  ^'  Magnified  70 dlametew. 

the  sucroscope.     The  seeds  are  very  small,  of  a 

lengthened  oval  shape,  reticnlated  on  the  sur^e  with  projecting  hairs  or 
Blnres,  and  of  a  light  brown  colour  (fig.  84).  The  discovery  of  them 
Unong  the  fragments  of  leaves  would  furnish  a  sufficient  proof  of  the 
paesenoe  of  lobelia. 

FosGLOvx  (Digitalis  purpurea). 

Purple  foxglove  is  a  well-known  hedge-plant^  growing  abundantly  in 
BSnglsnd.  All  parts  of  the  plant — the  seeds,  leaves,  and  root — are  poisonous, 
Bowing  to  the  presence  of  the  poisonous  principle,  digitalin.  The  leaves, 
*rhetner  in  the  form  of  powder,  infusion,  extract,  or  tincture,  exert  an 
Action  on  the  brain  and  spinal  marrow,  as  well  as  on  the  stomach  and 
bowels.     They  retain  their  noxious  properties  when  dried. 

Sym^ptoms  and  Effectt, — Cases  of  poisoning  by  foxglove  are  not  very 
Kavmerons.  One  was  the  subject  of  a  criminal  trial  at  the  Gent.  Crim.  Gt.,  in 
Dct.  1826.  A  quack  was  indicted  for  the  manslaughter  of  a  boy  under 
b]ie  following  circnmstanoes : — He  prescribed  for  a  trivial  complaint  six 
Ounces  of  a  strong  decoction  of  the  leaves.  The  boy  was  soon  attacked 
Irith  vomiting,  purging,  and  severe  pain  in  the  abaomen.  After  some 
^me  he  became  leth^i^c,  and  slept  for  several  hours ;  in  the  night  he  was 
rifled  with  convulsions.  The  pupils  were  dilated  and  insensible,  the  pulse 
Iras  slow,  small,  and  irregular ;  coma  followed,  and  the  boy  died  t^ent^- 
kwo  honxs  aftor  ttJdng  the  poiaoiu    On  irupection  tiie  meioXstvcL^  oi  vi^ 
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brain  wen  fonnd  much  iojected,  and  die  mnoons  lining  of  the 
wu  partially  ioflamed.     The  priBoner  wu  acquitted  of  the  charge,  faecanao 
he  had  only  given  hia  fatal  advice  on  the  application  of  the  friends  of  the 
deceased.     ('  Ed.  Med.  and  8nrg.  Joar.*  toI.  27,  p.  233.)     A  yonng  man 
swallowed  a  etroDg  decocticn  of  foxglore  by  mistake  for  pnrgatiTe  "if^'r'"^. 
He  was  soon  seizM  with  vomiting,  pain  in  the  abdomen,  and  pnrgiag.     In 
the  afternoon  he  fell  asleep.     At  midnight  he  awoke,  was  attacked  with 
violent  vomiting,  colic,  convalsions,  and  the  papiUi  were  dilated  and  in-.^ 
sensible  to  light ;  his  palse  was  slow  and  irr^^uar.     He  died  twenty-twc^ 
bonrs  after  taking  the  poison.     (Wibmer,  op.  cit.  DigittUu.)    A  few  grain^ 
of  the  powdered  leaves  have  been  known  to  produce  giddiness,  langno-^ 
dimness  of  sight,  and  other  nervous  symptoms.     A  drachm,  howerer,  h";;^ 
been  taken  without  causing  death;  but  in  this  instance  it  produced  CI? 
most  violent  vomiting.     As  an  indication   of  the  singular  effect  of  t^^/ 
poison  on  the  nerves  of  sensation,  it  may  be  stated  that  a  coal-fire  appea^M 
to  the  patient  to  have  a  blue  colour.    One  effect  of  this  poisoa  ia  to  [nodtiM 
great  depression  and  slowing  of  the  heart's  action.     A  woman  made«i 
infusion  of  digitalis,  and  swallowed  it  by  mistake.     The  symptoms  wisA 
followed  were  vomiUng,  paleness  of  the  face,  coldness  of  the  sldii,  prate, 
tion,  muscular  feebleness,  a  persistent  feeling  of  dmnkenttess,  hfadifV, 
giddiness,  confnsian  of  sight,  dilatation  of  the  pnpils,  and  lose  of  seiiBibi%. 
The  vomiting  was  constant,  and  aggravated  by  anything  that  was  takoL 
There  was  constipation  of  the  bowels,  with  suppression  of  urine.    Time 
was  thirst,  with  pains  in  the  abdomen  increased  I^  pressnre,  and  gnst 
restlessness  at  night.     At  first  the  pnlse  was  52.     On  the  fonith  £yil 
was  41  to  42.     On  the  fifth  day  it  was  56,  less  irregular,  and  the  symptoiM 
had  abated.     During  the  night  she  got  up,  and  on  returning  to  h«  lied 
suddenly  fainted,  and  died.   A  person  labouring  under  symptoms  of  pai«» 
ing  by  digitalis  should  always  be  kept  in  the  recnmb^t  postnre.    ('Si- 
Month.  Jonr.'  1864,  p.  169.)      The  editor  has  seen  a  patient  undw  A* 
influence  of  digitalis  die  very  suddenly  on  being  raised  by  the  nane  ftoa 
the  recumbent  to  the  sitting  postare 

Analygu  — When  foxglove  has  been  taken  in  Bubatanoe,  i.e,  in  ths  Eom 
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of  seeds  or  leaves,  or  any  portion  of  these  has  been  swallowed  in  a  dB<o> 
tion  or  icf aaion,  fr^meuta  ma^  \ie  ioutii  vo,  the  stomach  and  bowsU.  J" 
mfennoe  to  the  infusion,  decoc^oix,  tVuEhiaxe,  ov  wVn^tJd,  <anB^  ^iusi  i^ 
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dent  to  allow  of  the  separation  of  digitalin,  there  is  no  chemical 
388  known  by  which  the  poison  may  be  recognized.  If  any  fragments 
lYBB  or  seeds  are  found  in  the  contents  of  the  stomach  or  in  food,  they 
be  identified  by  the  aid  of  the  microscope.  The  illustration  (fig.  85, 
4),  taken  from  the  living  plant  by  photography,  represents  a  small 
uid  a  portion  of  a  larger  leaf  of  this  plant 

»  is  calculated  that  digitalin  constitutes  only  one  per  cent,  of  the  dried 
8.  In  reference  to  the  seeds  of  the  foxglove,  they  are  of  a  reddish- 
n  oolour,  remarkably  small,  oblong,  and  somewhat  angular  in  shape, 
have  peculiar  markmgs  (fig.  86,  p.  454) .  By  the  aid  of  the  microscope 
maybe  easily  distinguished  from  the  seeds  of  hyoscyamus,  datura, 
lonna,  and  most  other  poisonous  plants. 

^laiTALiK. — Digitalin  is  the  active  principle  of  foxglove :  its  physio- 
id  properties  have  been  investigated  by  Homolle  ('  Jour,  de  Pharm.' 
1845-57;  also,  BoUchardat,  'Ann.  de  Th^rap.'  1864,  p.  155).  The 
lercial  article  has  a  pale  fawn  colour,  and  no  crystalline  character. 
^Vench  and  German  varieties  are  not  identical.  Nativelle  has  obtained 

the  aid  of  boiling  90  per  cent,  alcohol  in  fine  white  and  shining 
es  C  Pharm.  Jour.'  1872,  April  27,  p.  865).  Alcohol  is  its  best 
at.  Boiling  water  takes  it  up  in  small  quantity,  acquiring  a  tea-like 
r:  its  solutions  are  intensely  bitter.  It  is  a  mixture  of  neutral 
iable  principles,  having  neither  alkaline  nor  acid  reaction.  In  solution 
precipitated  by  tannic  acid,  but  not  by  the  chloriodide  of  potassium 
mercury;  and  by  this  property  it  may  be  distinguished  from  the 
oids.  When  heated  in  a  tube,  it  melts  and  is  decomposed,  evolving 
ud,  and  not  an  ammoniacal  vapour.  Strong  nitric  acid  dissolves  it^  and 
1  to  it  a  deep  orange-red  colour  unlike  that  of  morphia  or  brucine.  This 
solution  speedily  acquires  a  pale  yellow  colour  on  standing.  Iodic 
is  unchanged  by  it.  Hydrochloric  acid  dissolves  it,  and  when  gently 
»d  the  solution  becomes  green.  Strong  sulphuric  acid  gives  to  it  a 
n  colour,  and  after  exposure  for  some  time  or  by  a  gentle  heat  this 
ir  changes  to  a  purplish-black.  If  the  sulphuric  acid  solution  is  diluted, 
[quid  immediately  assumes  a  dingy  green  colour.  Diluted  sulphuric 
heated  with  the  powder  gives  a  reddish-black  colour.  Grandeau  has 
ested  another  test.  If  the  digitalin  has  been  previously  dissolved  and 
iquid  evaporated,  sulphuric  acid  imparts  a  rose  colour  to  small  quan- 
(,  or  a  reddish-brown  or  even  brown  colour  when  the  digitalin  is  in 
ir  large  quantity.  If  the  digitalin,  moistened  with  sulphuric  acid,  is 
Bed  to  the  vapour  of  bromine,  it  immediately  assumes  a  violet  colour. 

peculiar  colour  is  observed  even  with  the  faintest  trace  of  digitalin, 
it  is  regarded  by  him  as  characteristic.  Seventeen  of  the  alkaloids  and 
nples  thus  tested  did  not  acquire  a  violet  colour.  (*  Chem.  News,* 
16, 1864,  p.  26.)  According  to  Grandeau,  digitalin  readily  admits  of 
ration  by  dialysis  from  organic  liquids.  Tardieu  and  Roussin,  and  the 
r,  have  not  found  this  method  so  successf al  in  practice  as  these  experi- 
8  on  pure  digitalin  would  appear  to  indicate.  ('  Ann.  d'Hyg.'  1864, 
*.)  According  to  Bmrmer  (*  Deut.  Chem.  Ges.  Ber.'  1873,  p.  96)  and 
^uist  ('  Arch.  Pharm.'  [8]  V.  p.  515),  digitalin,  when  in  a  separate  state, 
be  detected  by  the  red  colour  produced  when  its  solution  is  mixed  with 
ate  watery  solution  of  dried  ox-bile,  and  then  with  a  quantity  of  strong 
luric  acid  sufficient  to  raise  the  temperature  to  158^  F.  The  test  is 
plicable  when  sugar  or  several  glucosides  are  present.  Pagge  and 
ditor  found  the  physiological  test  applied  to  a  frog  the  best  test  for 
iresence  of  digitalin.  (*  Guy's  Hosp.  Rep.'  1866,  p.  87.) 
Hlgitalin  operates  powerfully  on  man  and  animals  in  very  small  doses, 
it  must  be  regarded  as  a  deadly  poison.    l-16ili  oi  «b  gma^  ^\ici!(3t^*^^ 
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considered  to  be  eqnal  to  eight  grains  of  the  well-prepaied  powder  of  flie 
dried  leaves,  is  sufficient  to  cause  symptoms  of  poisoning.  Doses  of  from 
1-llth  to  l--32nd  part  of  a  grain  have  lowered  the  pnbo  and  caused  nansea, 
vomiting,  griping,  purging,  and  an  increased  secretion  of  orine.  (Pereixa, 
*  Mat.  Med.')  Doses  of  hx>m  one*qnarter  to  one-half  of  a  girain  would 
probably  proye  fatal  to  life.  Homolle  found  in  experiments  on  himselt 
that  small  doses  of  digitalin  taken  at  intervals  lowerod  the  pnlse  to  about 
one-fourth  or  one-fifth  of  the  normal  standard :  thus  in  himseif  it  fell  17  in 
one  minute,  which  represents  a  fourth  of  the  normal  pulsations.  In  doses 
of  from  l-15th  to  1-SOth  of  a  grain  in  twenty-four  honrs,  digitalin 
slackened  the  circulation.  In  doses  above  l-15th  of  a  grain,  it  produced 
on  adults  emetic  and  purgative  effects,  sometimes  suddenly,  at  others  slowly 
and  gradually.  In  doses  of  from  one  to  two  grains,  unless  speedily  thrown 
off  by  vomiting,  it  killed  dogs  in  a  few  hours.  (Orfila,  *  Toxicologiei' 
vol.  2,  p.  850.  See  also  a  paper  by  Fagge  and  Stevenson,  *  Ghiy's  Hosp. 
Rep.'  1866,  p.  37.) 

Digitalin  has  acquired  some  notoriety  by  reason  of  the  trial  of  Dr.  De  la 
Pommerais^  at  Paris,  in  1864,  for  tbe  murder  of  his  mistress,  a  woman 
named  Pauw.     The  deceased,  who  was  about  forty  years  of  age,  and  in  the 
enjoyment  of  good  health,  was  suddenly  seised  with  violent  vomiting,  and, 
after  an  illness  of  about  twenty-four  hours,  died  on  the  17th  Nov.  1863.  The 
prisoner  had  just  renewed  his  intimacy  with  her  at  the  time  of  the  occnr- 
rence  of  this  fatal  illness ;  and,  after  a  long  interval  of  absence,  he  had 
induced  her  to  insure  her  life  in  various  insurance  offices  for  enormosi 
sums  of  money,  quite  disproportioned  to  her  circumstances*     Immediately 
after  her  death  he  put  in  a  claim  for  these  large  insurances.     The  bodv  (V 
the  deceased  was  exhumed,  and  inspected  for  the  first  time  thirteen  asji 
after  death.     The  viscera  throughout  were  healthy ;  they  presented  no 
unusual  appearance,  and  revealed  no  natural  cause  of  sudden  death.    Th$ 
stomach  and  bowels,  which  were  well  preserved,  bore  no  marks  of  tiw 
action  of  poison ;  and,  on  a  chemical  analysis,  no  poison  of  any  kind  oobU 
be  detected  in  these  organs  by  Tardieu  and  Koussin.      The  symptoos, 
during  the  illness,  owing  to  there  being  no  suspicion  of  poisoning,  were  not 
accurately  observed.     Repeated  vomiting,  with  great  depression  aodex" 
haustioD,  seem  to  have  been  the  most  prominent.     Failing  to  detect  VBJ 
poison  by  chemistry  and  the  microscope,  the  experts  adopted  the  phyao- 
logical  test  of  administering  prepared  alcoholic  and  aqueous  extnctsof 
the  stomach  and  intestines  to  •animals.    An  attempt  made  to  sepaiateths 
active  principle  and  remove  the  organic  matter  by  dialysis,  did  not  yield 
satis&ctory  results.     ('Ann.  d*Hyg.'  1864,  2,  105.)     Seventy-five gni» 
of  the  mixed  extracts  above  mentioned  were  introduced  into  the  ceUnkr 
membrane  of  the  thigh  of  a  dog.     The  animal  vomited  twice ;  and  in  fbov 
hours  the  pulsations  of  the  heart  sank  from  102  to  86:  its  aotion  ^tf 
irregular  and  intermittent,  and  the  respiration  was  deep  and  psnifBl* 
There  were  no  narcotic  symptoms ;  on  the  next  day,  the  dog  was  beUff? 
and  it  completely  recovered.     Sixty  grains  of  these  extracts  in  wster* 
administered  to  a  rabbit  by  means  of  a  funnel,  caused  death  in  a  fe^ 
minutes,  probably  from  syncope  (or  asphyxia  ?). 

The  deceased,  during  her  fatal  illness,  had  vomited  on  the  floor  of  ^ 
room.  An  alcoholic  extract  was  made  of  the  scrapings  of  the  floor  and  (^ 
tho  substances  deposited  between  the  planks.  No  mineral  poison  «** 
found  in  it.  Seventy-five  grains  of  this  extract  were  introduced  into  ijtf' 
cellular  membrane  of  the  thigh  of  a  dog.  The  animal  suffered  from  vomit- 
ing and  depression  of  the  action  of  the  heart,  and  died  in  abont  twenty*t«o 
hours.  There  was  no  coma  or  insensibility  at  any  time.  Thirty-one  grtios 
of  the  same  extract  diffused  in  water  were  administered  to  a  rabbit  by 
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leani  of  a  f annel.  In  less  than  three  hours  after  the  injection  the  animal 
led,  haying  suffered  from  irregular  and  depressed  action  of  the  heart. 
atf  g^nuns  of  an  alcoholic  extract  .from  Ihe  scrapings  of  the  floor,  said  to 
»  free  from  yomited  matters,  had  no  efPect  upon  an  animal. 

These  two  eztraots  of  the  floor  had  different  chemical  properties.  The 
nt,  containing,  as  it  was  belieyed,  a  portion  of  the  yomited  matters, 
nMmnted  to  half  an  onnoe.  It  was  of  a  hrown  colour,  had  a  rancid  oily 
lour,  and  a  bitter  taster  Its  solution  was  precipitated  by  tannic  acid :  it 
as  eolonred  purple-red  by  sulphuric,  and  green  by  hydrochloric  acid.  Tho 
wond  was  coloured,  had  an  oily  aspect,  but  no  bitterness.  It  was  not  pre- 
rmtated  by  tannic  acid,  and  was  feebly  coloured  by  sulphuric  and  hydro- 
Uoric  acids ;  the  results  being  different  from  those  obtained  with  the 
nt  extract.  It  was  objected  to  any  inferences  from  the  properties  of  these 
itiacts,  that  deceased's  room  had  been  formerly  occnpied  by  a  photographic 
rtist :  but  it  is  expressly  stated  that  no  noxious  mineral  substances,  such 
8  are  used  in  photography,  were  found  in  them.  No  attempt  was  made 
o  procure  digitalin  &om  the  extracts :  the  presence  of  this  principle  was  a 
wtter  of  inference,  from  the  extracts  produced :  and  the  reason  assigned 
or  the  extract  deriyed  from  the  stomach  and  bowels  of  deceased  having  no 
ital  effect  upon  animals,  was  that  the  quantity  of  the  principle  left  in  the 
odj  at  the  time  of  death  was  too  small. 

Tardien  and  Ronssin  deposed  at  the  trial  that  the  deceased  had  died 
RMn  a  yegetable  poison  which  produced  no  marked  change  in  the  body, 
ffUoh  oould  not  be  reyealed  by  chemical  analysis,  but  only  by  its  noxious 
ffscts  on  animals.  The  effects  on  animals  were  in  this  case  similar  to 
hose  caused  by  digitalin,  and  without  positively  affirming  that  the  deceased 
•otoan,  Pauw,  had  died  from  this  poison,  there  was  the  strongest  pre^ 
UDption  that  she  fell  a  victim  to  it.  The  deceased  was  quite  well  the  day 
nim  her  death,  and  the  post-mortem  examination  of  the  body  proved  the 
ihsence  of  any  natural  cause  to  account  for  this  sudden  death. 

In  reference  to  the  accused,  it  was  proved  that  he  had  in  his  possession 
i  large  number  of  poisons  of  a  deadly  kind,  including  digitalin ;  that  he 
Mid  at  three  different  times  purchased  as  mnch  as  fifty-two  grains  of  this 
wison,  of  which  much  had  been  used,  and  that  those  quantities  were  in* 
nnsiatent  with  any  reasonable  medical  requirements.  As  the  prisoner  was 
k  homooeipathic  practitioner,  the  purchase  and  actual  use  of  such  large 
pantities  of  so  potent  a  dmg  were  quite  inexplicable  on  any  theory  con- 
istent  with  his  innocence.  On  the  other  hand,  the  case  was  equally 
gainst  him  in  its  moral  aspects ;  it  was  clearly  established  that,  by  reason 
fihe  large  insurances  effected  on  her  life,  he  had  a  strong  motive  in  the 
bath  of  the  woman,  that  a  long  cessation  of  their  intimacy  had  taken  place 
IT  xeason  of  his  marriage  with  another  person,  that  he  had  suddenly  and 
nthont  any  reasonable  grounds,  renewed  his  intimacy  with  the  deceased, 
■d  the  date  of  her  fatal  illness  was  in  accordance  with  these  visits  thus 
mewed.  In  short,  Do  la  Pommerais  had  the  motive,  means,  and  oppor- 
ttnity  of  destroying  the  life  of  this  woman  by  poison,  and  no  theory 
ooslatent  with  his  innocence  could  be  suggested,  by  those  who  defended 
im,  to  explain  satis&ctorily  the  mass  of  moral  and  medical  circamstances 
ddoh  were  clearly  proved  ag^ainst  him.  Further,  he  over-acted  his  part, 
nd  by  forged  letters  and  correspondence  had  shown  that  he  had  fully 
Btieipated  the  sudden  death  of  the  woman  Pauw,  and  the  explanations 
hai  might  be  required  of  him  in  order  to  account  for  this  event.  Apart 
Run  any  questions  respecting  the  speculative  character  of  the  medical 
videnee,  there  were  circumstances  proved  in  this  case  which  were  incon- 
istent  with  any  theory  of  the  innocence  of  the  accused.  The  jury  found 
im  guilty  of  murder,  and  he  was  sabsequently  executed. 
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Monkshood  (Aconitum  napkllus). 

All  parts  of    the  common  aconite   (Acanitum  nopeZZtM)    are  highly 
poisonous.     The  plant  is  commonly  known  by  the  names  of  monkaliood, 
wolfsbane,  or  bine  rocket.    The  root  has  frequently  been  eaten  in  mistake 
for  horseradish,  to  which  it  bears  a  remote  resemblance.     The  root  of  the 
horseradish  is,  however,  long  and  almost  cylindrical,  and  does  not  change 
colour  when  scraped  and  exposed  to  air ;  whilst,  on  the  contrary,  that  of 
aconite  is  darker,  distinctly  conical,  and  becomes  pink  when  scraped  and 
exposed  to  the  air  for  a  short  time.     The  root  has  twice  been  administered 
for  homicidal  purposes.     In  most  cases  it  is  the  tincture,  liniment,  or  the 
pharmaceutical  preparation  which  is  taken  in  poisonous  dose  by  misadyeo- 
ture.    Still  more  rarely  the  active  alkaloid,  aconiHncy  has  been  administered. 
This  is  perhaps  the  most  deadly  known  poison,  l-16th  of  a  grain  havii^ 
proved  fatal,  and  l-50th  of  a  grain  has,  according  to  Pareira,  prodnoed 
alarming  results.   The  roots,  seeds,  and  leaves  of  the  plant,  when  masticated, 
produce  a  cool  numbing  sensation,  affecting  the  lips,  tongue,  and  interior 
of  the  mouth  generally.    At  first  the  root  appears  to  be  almost  tasteleei,a8 
the  effects  are  only  manifested  after  the  lapse  of  a  few  minutes.    Tiie 
sensation,  once  produced,  lasts  for  several  hours. 

The  roots  of  Aconttum  ferox,  the  Indian  bikh  or  bisch,  and  thoee  of 
Japanese  aconite  from  A,  Fischeri,  are  also  articles  of  conmierce,  and  are  a 
poisonous  as  the  ordinary  A.  napelltu.  The  official  tincture,  Flemmg'i 
Hncture,  the  extract,  the  alcoholic  extract  (not  official),  and  the  liniment 
may  all  be  productive  of  fatal  results. 

Symptoms  and  Appearances, — In  from  three  to  five  minutes  after  chew- 
ing the  root  of  aconite,  or  after  contact  of  any  of  its  preparations  with  the 
tongue,  a  hot,  burning,  astringent  sensation  is  experienced  on  the  toDgse» 
extending  to  the  fauces  and  to  the  lips,  especially  the  lower.  The  seneatioi 
soon  becomes  very  severe,  and  is  accompanied  by  a  certain  amoont  of 
salivation,  and  a  sensation  of  swelling  of  the  fauces,  and  there  may  he 
difficulty  in  swallowing.  The  sensation  is  by  some  described  as  one  of 
numbness,  and  there  is  decided  loss  of  sensation  locally.  Later  the  feeliog 
is  one  as  if  the  tongue  had  been  seared  with  a  hot  iron.  Vomiting  TUnaXly 
sets  in  in  an  hour  or  two  at  the  latest ;  and  is  usually  severe  and  spaemodic 
The  patient  feels  cold,  especially  in  the  extremities,  and  the  skin  is  coldi 
clammy,  and  perspiring.  There  may  be  a  feeling  of  numbness  extending 
over  the  whole  body,  or  a  sensation  of  impending  paralysis. 

Poisoning  by  the  root  of  aconite  is  by  no  means  infrequent.  In  the 
spring  or  autumn,  the  root  is  liable  to  be  mistaken  for  that  of  horsertdieh. 
It  has  been  thus  accidentally  eaten  on  several  occasions,  and  has  csnsed 
death.  A  mistake  of  this  kind  led  to  fatal  results  in  three  hours  in  a  oese 
which  occurred  at  Lambeth ;  and  another  set  of  cases  occurred  at  DingwiUt 
in  1856.  Here  three  persons  were  poisoned  by  reason  of  their  having  had 
sauce,  made  with  the  root  of  aconite,  served  at  dinner  with  roast-beef  in 
place  of  horseradish  sauce.  They  were  healthy  adults ;  they  all  died  witiiin 
three  hours  and  a  half.  Mistakes  of  this  kind  show  deplorable  ignoitooei 
but  there  is  always  the  risk  of  their  occurrence  when  horseradish  and 
aconite  are  grown  near  to  each  other  in  a  garden,  at  that  season  of  the 
year  when  the  leaves  have  fallen.  A  trial  for  murder  by  poisoning  with 
the  root  of  this  plant  took  place  at  the  Monaghan  Lent  Assizes  in  1841 
(Beg,  V.  McConkey)j  in  which  Greoghegan  conducted  the  medioo-legel 
investigation.  The  medical  evidence  was  beset  with  difficulties ;  for  no 
trace  of  the  poison  could  be  discovered  in  the  body,  and  it  was  only  bf  ^ 
close  analysis  of  symptoms  and  appearances  that  the  charge  was  bronght 
home  to  the  prisoner.     The  deceased  had  eaten  for  his  dinner  some  greens 
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for  bim  by  tbe  prisoner ;  be  complained  of  tbeir  baving  a  sbiarp 
fte,  and  ibis  was  perceived  also  by  anotber  person  present  wbo  tasted 
an.  It  was  ascertained  tbat  soon  after  tbe  meal  the  deceased  bad 
nited  a  greenisb  matter,  and  snfEcred  from  purging,  restlessness,  in- 
lerence,  lock-jaw,  and  clencbing  of  tbe  bands.  He  died  in  about  tbree 
ITS  after  baying  eaten  tbe  greens,  but  was  not  seen  by  a  medical  man 
Qe  living.  Tbe  cbief  appearance  met  witb  was  in  tbe  stomacb,  wbere 
t  xnncsoDS  membrane  was  of  a  ligbt  reddisb-brown  colour.  Traces  of 
^etable  matter  were  found  in  tbe  intestines:  but  no  poison  could  be 
iected,  eitber  botanically  or  cbemically.  Tbe  symptoms  suffered  by. a 
imd  of  tbe  deceased,  wbo  bad  accidentally  tasted  tbe  greens,  were  very 
iracteristic  of  poisoning  by  aconite.  In  ttoo  minutes  be  felt  a  burning 
it  in  tbe  mouth,  throat,  gullet,  and  stomacb ;  then  a  sensation  of  swelling 
the  face,  witb  a  general  feeling  of  numbness  and  creeping  of  tbe  skin. 
stlessness,  dimness  of  sight,  and  stupor  almost  amounting  to  insensibility, 
Urwed ;  and  in  about  an  hour  after  tbe  meal  be  was  found  speechless, 
rihing  at  the  nose  and  mouth,  tbe  bands  and  jaws  clenched,  appearing 
Musionally  as  if  dead,  and  then  again  reviving.  Vomiting,  purging, 
idemess  at  the  pit  of  the  stomacb,  cramps,  tingling  of  the  flesh,  and  a 
ming  taste  in  the  month  followed.  This  man  did  not  entirely  recover 
LtQ  after  the  lapse  of  five  weeks.  Tbe  prisoner  was  convicted  of  murder, 
d  confessed  before  her  execution  that  the  powdered  root  of  aconite  had 
en  mixed  witb  pepper  and  sprinkled  over  tbe  greens.  ('Dub.  Med. 
or.'  vol.  19,  p.  403.) 

In  1856,  Hadfield  forwarded  to  tbe  author  four  small  slices  of  aconite 
ot,  taken  from  tbe  stomach  of  a  man  who  bad  died  in  three  hours. 
le  quantity  which  he  bad  swallowed  witb  suicidal  intention  was  un- 
MTwn :  but  none  was  thrown  off  by  vomiting  so  far  as  could  be  ascer- 
ined.  The  sytnptmns  within  half  an  hour  of  death  were  burning  pain 
.  the  stomach,  parched  mouth,  intense  thirst,  retching  and  vomiting 
'  ja  tenacious  mucus,  cold  perspiring  skin,  imperceptible  pulse,  and  a 
eling  of  deadly  sickness.  The  patient  was  conscious :  there  were  no 
nvnlsions.  On  inspection^  there  was  congestion  of  the  brain  as  well  as 
:  its  membranes ;  the  heart  was  flaccid,  and  there  was  some  blood  in  the 
gbt  side.  The  stomach  contained  much  half-digested  food,  with  four 
ices  of  aconite  root  apparently  unaltered.  The  mucous  membrane 
resented  a  slight  reddish-brown  patch  at  the  greater  end,  of  the  size  of 
|]f  a  crown.  It  was  otherwise  healthy,  as  well  as  the  other  organs.  (For 
1  account  of  the  effects  of  this  plant  the  reader  is  referred  to  a  paper  in 
le  *  Dub.  Jour.  Med.  Sci.'  vol.  19,  p.  403.) 

Tbe  tincture  of  tbe  root  operates  powerfully  in  small  doses.  Dr.  Male 
ed  from  the  effects  of  not  more  than  eighty  drops  taken  in  ten  doses. 
Per  a  period  of  four  days,  the  largest  quantity  taken  at  once  being  ten 
ops.  ('  Prov.  Med.  and  Surg.  Jour.'  Aug.  20,  1845,  p.  535 ;  also  '  Med. 
as.'  vol.  36,  p.  861.)  Pereira  had  known  tingling  and  general  numbness 
the  limbs  produced  in  hysterical  women  by  a  dose  of  only^ve  mirUms 
a  carefully  prepared  tincture.  Topbam  has  published  an  account  of  tbe 
mptoms  produced  by  fifteen  minims  of  the  tincture  of  the  I'oot  of  aconite, 
imediately  after  ta.Hng  the  poison  in  a  mixture  into  which  it  was  put  by 
istake,  tbe  patient  (a  woman,  set.  27)  felt  a  sensation  of  numbness  in 
0  tongue,  with  difficulty  of  swallowing.  There  were  convulsive  twitchings 
ibe  muscles  of  the  face,  and  she  lost  the  power  of  walking.  There  was 
Dfiplete  unconsciousness,  which  continued  for  two  hours,  when  she  beg^an 
recover.  The  pupils  were  observed  to  be  slightly  contracted.  The 
bensity  of  the  symptoms  varied  at  intervals,  and  came  on  in  paroxysms. 
ley  indicated  great  disorder  o£  the  nervous  system.    TVie  iiex\i  ^%.^  ^^ 
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had  nnmbnefts  in  both  arms,  bat  she  rapidlj  and  perfectly  reeofered* 
Theso  tinotares  were  three  times  as  strong  as  the  pharmacopcBial  tmctnre. 
('  Lancet,'  Jnly  19,  1851,  p.  56.  See  also  the  account  of  a  case  of  reoorery 
in  •  Amer.  Joar.  of  Med.  Sci.'  January,  1862,  p.  285.) 

In  1858,  a  woman  took  by  mistake  seventy  miniin$  of  Fleming'e  Hneture 
of  the  root  mixed  with  one  grain  of  acetate  of  morphia.  Fleming's  tmctoie 
is  six  times  as  strong  as  the  ordinary  tinotore.    In  a  few  minutes  she  became 
very  thirsty,  complained  of  a  burning  sensation  and  pain  in  her  atomadi, 
to  relieve  which  she  swallowed  a  quantity  of  cola  water.     In  fifteen 
minutes  there  was  violent  vomiting,  which  continued  for  two  honnk     Slie 
lost  the  power  of  standing,   and  was  yctj  restless.     The  pain  in  the 
stomach  increased,  and  there  were  convulsive  movements  of  the  mnselefl. 
She  was  conscious  until  shortly  befora  her  death,  which  took  place  in 
about  four  hours  after  she  had  taken  the  poison.     There  were  no  genenl 
convulsions  :  the  pain  in  the  stomach  was  well  marked  throughout.    On 
inspection,  the  membranes  of  the  bi*ain  were  found  congested,  but  the  bnun 
itself  was  firm   and  healthy.     The  lungs  were  healthy:  the  heart  was 
flaccid,  and  the  uterus  congested.     The  stomach  contained  some  mneo^ 
and  the  membrane  at  the  larger  curvature  was  injected  (reddened)  in 
patches,  but  otherwise  natural.     The  mucous  membrane  of  the  duodeDSin 
was  in  a  high  state  of  inflammation,  abraded  in  patches,  softened,  and 
broken  down.      Some  spots   were  of  a  very  dark  colour,  passing  into 
mortification.     In  1852,  an  excise  officer  lost  his  life  by  merely  tasting 
Fleming's  tincture  of  aconite,  under  the  supposition  that  it  was  flavonnd 
spirit.     Ho  was  able  to  walk  from  the  Custom  House  over  London  Bridge, 
but  he  died  in  about  four  hours  after  taking  the  poison.     A  liquid  sold  for 
external  use  under  the  name  of  Nkuralinb  appears  to  be  a  preparation  of 
tincture  of  aconite  mixed  with  chloroform  and  rose-water.     According  to 
Dr.  George  Harley  there  is  one  drop  and  a  half  of  Fleming's  tincture  in 
half  a  bottle  of  the  so-called  nenraline.     It  operates  by  causing  numbnen 
or  paralysis  of  the  parts  to  which  it  is  applied.     The  death  of  the  Hon,  Q* 
jB.  Vernon  was  ascribed  to  the  too  frequent  use  of  this  preparation  ex- 
ternally.    But  his  death  fix)m  this  cause  was  doubtful.     ('  Pharm.  Jour/ 
Jan.  1872,  p.  618.)     The  same  ignorance  prevails  respecting  this  as  with 
regard  to  other  poisonous  substances  dissolved  in  alcohol,  namely,  thit  it 
is  harmless  unless  the  skin  is  broken.   Unless  it  were  absorbed  by  the  skin 
it  could  have  no  medicinal  operation,  and  the  effects  of  absorption  nnit 
depend  on  the  quantity  applied  and  the  frequency  with  which  it  is  appKf^ 
Alcohol  has  been  found  to  promote  the  absorption  of  poisonous  agents 
through  the  unbroken  skin.     Nebvinb  is  also  a  preparation  of  aconite. 

The  case  of  the  man  Hunt  who,  in  1863,  destroyed  his  vrife  and  children 
by  prussic  acid,  presents  some  features  of  interest  in  reference  to  tiie 
symptoms  and  appearances  produced  by  tincture  of  aconite.  The  quantity 
of  tincture  taken  by  him  was  not  determined ;  but  the  man  was  soon  after- 
wards seized  with  violent  spasmodic  retching,  the  face  was  pale,  the  sDtt 
cold  and  clammy,  the  pulse  small  and  hardly  perceptible,  and  the  action  w 
the  heart  feeble.  The  pupils  were  much  dilated,  and  the  eyes  brilli»>* 
and  sparkling ;  the  breathing  quiet  and  regular,  except  during  the  iite' 
He  complained  of  pain  in  his  heart.  In  attempting  to  walk,  he  stagg«»«dj 
and  had  no  power  to  raise  his  arms.  He  was  perfectly  conscious,  callsd 
for  writing  materials,  and  wrote  a  few  lines.  He  then  became  suddenly 
worse,  and  a  quarter  of  an  hour  before  his  death  he  lost  all  power  and 
sensation  in  his  limbs,  the  sharpest  pinches  producing  no  impression.  The 
pulse  was  impereeptiblo.  There  were  no  convulsions,  but  complete  i^ 
laxation  of  the  limbs  at  death,  which  appeared  to  anse  from  syncope 
three-quarters  of  an  hour  after  he  had  taken  the  poison*     On  inipecwf^ 
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&xij-tvro  hoTus  after  death,  there  was  great  rigidity  of  the  muscles.    The 

■ahstance  of  the  brain  was  firm  and  healthy :  the  vessels  on  the  snr&ce 

were  filled  with  blood.     The  heart  was  healthy :  the  right  side  was  greatly 

distended  with  dark  fluid  blood ;  the  left  side  contracted  and  quite  empty. 

The  lungs  were  healthy.     In  the  abdomen  the  viscera  were  healthy,  with 

the  exception  of  the  stomach  and  duodenum.     The  mucous  membrane  of 

the  stomach  had  a  bright  red  colour  at  the  larger  end.     There  were  marks 

of  irritation,  with  softening  and  separation  of  the  mucous  lining,  the  whole 

of  the  membrane  being  in  a  highly  corrugated  condition.      Traces  of 

aoonitine  were  found  in  the  contents  of  the  stomach.     The  deceased  had 

provided  himself  with  an  ounce  of  the  tincture  of  aconite,  and  had 

swallowed  the  greater  part  of  this  mixed  with  water. 

The  tincture  varies  much  in  strength.     In  the  '  Lancet,'  vol.  II.  1861, 
p.  170,  it  is  stated  that  a  lady  recovered  who  had  swallowed  two  tea- 
Bpoonfiils  by  mistake  for  laudanum.     She  had  been  in  the  habit  of  taking 
laige  doses  of  laudanum.    After  she  had  swallowed  the  aconite  she  could 
not  rise  from  her  seat,  and  exclaimed  that  she  had  lost  the  use  of  her  l^s. 
She  complained  of  a  burning  sensation  in  the  throat  and  constriction  at 
the  chest.     Her  mind  was  clear,  and  she  had  no  feeling  in  her  arms  and 
legs.     The  symptoms  subsided  in  two  hours,  and  she  recovered  in  eight 
hours.     Vomiting  had  been  early  promoted  by  emetics.     In  1862,  a  man 
^ed  from  the  effects  of  two  grains  of  extract  of  aconite  taken  in  two  pills. 
As  in  other  cases  in  which  active  poisons  have  been  administered  in  pills, 
the  symptoms  were  a  long  time  in  appearing,  but  when  they  once  com- 
menced they  proceeded  rapidly  to  a  fatiaJ  termination. 

A  case  of  poisoning  by  a  decoction  of  this  plant  occurred  to  Sayle. 
^  man,  est,  39,  boiled  the  fresh  stalks  and  leaves  of  aconite  in  half  a  pint 
of  beer  until  it  was  reduced  to  a  quarter  of  a  pint :  he  then  swallowed  half 
of  it  as  a  medicine.  An  hour  afterwards  he  was  found  in  bed,  rolling  his 
^rma  about  and  foaming  at  the  mouth : — the  pupils  were  widely  dilated,  the 
legs  were  paralysed,  the  skin  was  cold  and  clammy,  there  was  great  nausea, 
^he  pulse  was  scarcely  perceptible,  and  he  was  perfectly  insensible.  He 
Koon  afterwards  died.  The  abdomen  was  examined,  and  the  only  appear- 
^ftnce  met  with  was  a  slight  redness  near  the  cardiac  extremity  of  the 
stomach.     ('Med.  Times,'  Oct.  18, 1845,  p.  70.) 

Filial  dose, — Of  the  root  60  grains  has  proved  fatal ;  but  it  is  probable 

*that  this  is  much  in  excess  of  the  minimum  fatal  dose.     Of  the  pharma- 

-^x>p(Bial  tincture  two  or  three  drachms  might  probably  be  &tal.     Fleming^s 

cincture  is  six  times  as  strong,  and  twenty-five  minims  have  killed  an  adult. 

IFour  grains  of  alcoholic  extract  have  proved  fatal.     Of  the  official  (non- 

^coholic)  extract  two  grains  has  proved  fatal  (see  above).    It  is  very 

uncertain  in  its  action ;  but  is  much  less  active  than  the  alcoholio  extract. 

The  liniment  is  stronger  than  even  Fleming's  tincture,  and  eight  times 

the    strength  of    the   pharmacopoeial    tincture;    twenty  minims  would 

probably  form  a  fatal  dose. 

AncUysis. — The  botanical  characters  of  the  root  and  leaves,  when  any 
^portions  can  be  obtained,  will  enable  a  medical  witness  to  identify  this 
v^etable  poison.  The  root  has  been  frequently  and  fatally  mistaken  for 
horseradish,  but  there  are  these  striking  differences : — I.  Aconite-root 
(fig.  87,  p.  462)  is  very  short,  conical,  and  tapers  rapidly  to  a  point.  2.  It  is 
externally  of  an  earthy-brown  colour, — internally  white  and  of  an  earthy 
smell, — the  cut  surface  is  rapidly  reddened  by  exposure  to  air.  It  has 
numerous  long  thin  fibres  proceeding  from  it.  3.  It  has  at  first  a  bitter 
taste,  bat  after  a  quarter  of  an  hour  or  twenty  minutes  it  produces  a  dis- 
agreeable sense  of  tingling  and  numbness  on  the  lips  and  tongue.  1.  Horse- 
radish root  (fig.  88,  p.  462)  is  long,  cylindrical  or  nearly  so,  and  of  the  same 
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tliickneas  for  many  incheo.  2.  It  is  extenudly  whitiab-yellow,  and  luts 
a  pongent  odonr  when  scraped.  3.  Its  taste  is  sometimes  bittor,  bat  it 
FiE-sr.  Fte.  M.  prodnces     an     immediate 

hot  or  pnngent  senaatton. 

The  leaTes  of  aoonit^ 
or  monkshood   are  of  w 
dark-green   oolonr,   thio^ 
and  of  a  peosliar  shai^^ 
The  illuetration  (fig.  ^T? 
is  engraved  from  a  pbcb^' 
gnph     of     a    fresh  L^^ 
When      masticated       j^' 
leaves  sIo*r1j  prodac«  ^ 
the  lips  and  tongue  t^ 
persistent     sensation    tf 
tingling   and    nambiMi, 
mtii  thesenso  of  cocdua, 
observed     in     ths    rooi 
They    are    less   pomfil 
than  the  root  and  aaedi. 
The  seeds  differ  in  *(• 
pearance    from   tboM  tt 
other    poiBonons    plinli- 
(See  fig.  90.) 

AcosiTorE. — Ths  clii<^ 
alkaloid  of  A.  uopellw 
is  aconitine,  aeoniHa,  o 
aamiHna;  and  is,  p"*- 
baps,  the  most  formidtbl* 
known  jKiison,  the  {iw 
dose  being  probably  l-SOlu 
of    a     srmin.      A.,    jtf^ 

a.  RwtDfAconlU.  Ik  Boot  of  HomndUh.  ,    .     "  ,        .        n;..^ 

contains  a  closely  ■1'*^ 
alkaloid,  known  as  ptevdaeonitine ;  and  Japanese  aconite  roots  yield  a  thi** 
alkaloid,  jap flconif 111 e.     The  editor  has  fonnd  that  all  these  alkaloids »*• 


toxic,  producing  similnr  effects  whon  administered  to  animals,  and  thai  tb^ 
areof  almost  cqnal  physiological  activities.  Commercial  samples  of  acoiutm« 
are  of  vaiying  degrees  of  activity  and  pnrity;  most  of  the  Oermisct 
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*  ezotio '  YmxietieB  being  oomparaiiTely  inerfc.  Pseudaconitine  and  jap- 
jBOcmituie  are  not  articles  of  commerce.  The  statement  of  some  authors 
'that  the  special  preparation  known  as  Morson's  is  pseudaconitine,  prepared 
-Srata  the  roots  of  the  Indian  plant,  is  incorrect.  The  inertness  of  the  exotic 
preparations  is  due  to  admixture  with  other  and  inert  alkaloids,  partly 
existent  in  the  plant,  and  partly  the  products  of  decomposition  during  the 
jaaann&ustnre.  Indeed,  the  active  alkaloids  aconitine,  pseudaconitine,  and 
japaoonitine,  are  somewhat  of  the  nature  of  glucosides,  readily  undergoing 
m  kind  of  saponification  and  splitting  up  into  an  acid  and  a  comparatively 
inert  basio  body.  Thus  aoonitme  in  ammoniacal  mixture  speedily  splits  up 
into  another  base  aconine,  and  benzoic  acid.  Dnquesnel  first,  and  sub- 
aaqnently  Wright  ('  Year  Book  of  Pharmacy,'  1880),  have  pointed  out  the 
oonditioiis  essential  for  success  in  the  manufsictnre. 

In  1880,  three  cases  of  poisoning  by  crystallized  nitrate  of  aconitine 
oocnrred  in  Holland  (V Schmidt's  ^Jahresb.'  189,  p.  122);  'Berl.  Klin. 
Wochenschr.'  1880,  p.  837)  ;  and  one  of  them  proved  fatal.  The  first  was 
tlie  case  of  a  weakly  man,  61  years  of  age,  suffering  from  chronic  bronchitis 
and  a  febrile  attack.  For  this  there  was  prescribed  a  solution  of  nitrate  of 
laeonitine.  The  patient  took  five  drops,  containing  '006th  of  a  grain  of  the 
idtiate  at  7  p.m.  This  produced  an  astringent  and  burning  taste  in  the 
aMmih,  extending  to  the  stomach.  At  9  p.m.  the  dose  was  increased  to 
twenty  drops  (=*025th  of  a  grain)  ;  and  this  dose  was  repeated  at  8  a.m., 
11  A.M.,  4  P.M.,  9  P.M. ;  next  day  at  10  p.m.,  a  final  dose  of  ten  drops 
(s '012th  of  a  grain)  was  taken.  In  all  l-7th  of  a  grain  of  the  nitrate 
was  taken  in  seven  doses.  After  every  dose  the  patient  was  seriously 
xndiaposed,  so  that  eventually  his  life  was  in  jeopardy.  The  symptoms 
'were  a  feeling  of  coldness,  cold  clammy  perspiration,  severe  vomiting, 
diSonli  respiration,  g^reat  lassitude,  and  the  patient  felt  as  if  he  were  about 
to  become  paralysed.  There  were  intermittent  deafness  and  blindness,  and 
naamodic  twitchings  of  the  whole  body,  but  more  especially  of  the  muscles 
m  ilie  face.  At  one  time  he  felt  that  he  was  dying,  and  stated  that  he  had 
poisoned.  The  respiration  became  stertorous  and  quickened;  then 
and  gasping.  There  was  no  loss  of  consciousness.  It  is  not  stated 
ttat  there  was  any  loss  of  sensation,  or  any  actual  paralysis. 

In  the  second  case,  a  man,  est,  62,  took  an  undetermined  dose  of  the 
same  medicine.  When  seen  he  had  cold  clammy  perspiration,  a  weak, 
ivregular,  dicrotic  pulse,  and  was  conscious.  The  i^espirations  were  short, 
laboured,  irregular,  and  superficial.  The  pupils  were  contracted,  and 
responded  feebly  to  light.  There  was  no  difficulty  in  swallowing.  There 
'Wis  great  precordial  anxiety,  and  fades  hippocratica.  Suddenly  the  pulse 
Entirely  ceased,  though  the  cardiac  beats  could  still  be  feebly  heard ;  and 
^  deathly  pallor  supervened.  The  patient  rolled  from  side  to  side  of  the 
bed.  The  pupils  were  now  dilated.  Tonic  convulsions  of  the  facial 
laraacles  set  in,  with  trismus;  then  three  hours  after  the  dose  general 
clonic  convulsion,  and  the  patient  lost  consciousness.  In  five  or  six 
^ainntes  muscular  relaxation  ensued,  but  the  convulsions  returned  in  a 
^Jnarter  of  an  hour.  An  hour  later  death  appeared  imminent.  Vomiting 
^^w  set  in,  the  pulse  improved,  and  in  twenty-one  hours  the  man  was 
^isonvalescent. 

The  third  case  terminated  fatally.  Dr.  Mayer,  who  had  prescribed  for 
'the  above  patients,  himself  took  from  50  to  60  drops  of  the  solution  of  nitrate 
^  aconitine  prescribed  for  the  first  patient.  This  corresponds  to  l-18tli 
%>  l-21st  of  a  grain  of  the  nitrate.     It  may  be  assumed  that  the  dose  was 

Eobably  l-16th  of  a  grain.     The  symptoms  commenced  in  an  hour  and  a 
If ;  but  they  were  not  accurately  noted  till  8  p.m.,  four  hours  after  the 
alkaloid  had  been  taken.     He  was  then  found  mt\i  a.  ^m»!^)  ^^i«i2&^ 
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irregular  bat  not  slowed  palse,  cold  aldn,  and  contracted  papils.    He  liad 
an  astringent  and  bnming  pain  in  the  mouth,  extending  to  the  stnmarih, 
and  difficulty  in  swallowing.     The  tongue  was  swollen.     There  was  gieat 
precoi*dial  anxiety.     He  complained  of  burning  pain,  weakness,  and  heayi* 
ncss  of  the  limbs — especially  the  lower — ^which  felt  cold.     Suddenly  Tisioii 
was  lost,  and  the  pupils  became  dilated.    Soon,  however,  they  again  con- 
tracted, and  vision  was  restored.     Vomiting  was  procured  by  tickling  Htud 
fauces.     At  4.40  severe  convulsions  first  set  in,  with  stertorous  respiration, 
singing  in  each  ear  alternately,   and  deafness.     Ether  was  employed 
hypodermically,  and  its  use  was  followed  by  renewed  vomiting  and  convul- 
sions.     The  pulse,  nevertheless,  improved,  and  ether  was  again  injected. 
In  a  few  minutes  there  was  renewal  of  severe  vomiting  and  oonvnlBioiii^ 
and  the  patient  became  unconscious ;  the  pulse  failed,  and  death  ensued  at 
0  p.M.,withoat  return  of  consciousness,  five  hours  after  the  administration 
of  the  fatal  dose.     On  post-mortem  examination  the  viscera  were  nnusaally 
charged  with  blood,  and  there  was  considerable  hypenemia  of  the  stonuMi 
and  small  intestines,  so  that  the  colon  and  rectum  appeared  pale  and 
bloodless  by  contrast.     The  intestines  contained  f seces,  there  having  been 
no  stool  passed  during  the  illness ;  and  the  bladder  contained  two  and  ft 
half  ounces  of  urine. 

In  these  cases  it  was  intended  to  give  Friedlander's  nitrate  of 
aconitine,  a  weak  Gei-man  preparation.  The  dispenser  used  instead  ft 
crystallized  preparation  procured  from  Petit,  in  Paris.  Plugge,  to  wliom 
the  analysis  was  referred,  found  that  Petit *s  preparation  was  eight  times 
more  poisonous  to  animals  than  Merck's  and  170  times  stronger  then  Fried- 
lander's  nitrate.  He  failed  to  detect  aconitine  in  a  benzene  extract  of  the 
viscera. 

Alarming  results  have  also  been  known  to  result  from  the  administit- 
tion  of  pills,  each  containing  l-250th  of  a  grain  of  aconitine,  four  timee  ft 
day.  The  symptoms  were  developed  on  the  second  day.  ('  Lancet,'  1880, 
n.  p.  46.) 

In  1882,  a  medical  practitioner  named  Lamson  was  tried,  conncted, 
and  executed  for  the  murder  of  his  brother-in-law,  Percy  Malcolm  John 
(Beg.  V.  Lamson,  C.  C.  C.  March,  1882).     This  is  the  only  known  case  of 
the  homicidal  use  of  aconitvie ;  and  the  only  recorded  case  of  fatal  poisoning 
by  English  (Morson's)  aconitine.      On  Dec.  3,  1881,  Lamson,  a  medinl 
practitioner,  visited  his  brother-in-law,  est.  19,  who  was  at  a  school  m 
Wimbledon.      John,  though   a  cripple,  and  paralysed  below  the  pelfie 
region,  was  at  that  time  in  good  health.     In  the  presence  of  the  xnaster, 
Lamson  gave  to  John  a  gelatine  capsule,  which  he  pretended  to  fill  irith 
powdered  sugar,  but  into  which  he  no  doubt  introduced  a  fatal  dose  of 
aconitine — perhaps  the  whole  of  two  grains  which  he  had  purchased  a  few 
days  previously.     This  was  done  under  the  pretence  of  showing  the  youth 
how  to  use  the  capsules  for  taking  nauseous  medicines.     Lamson  then 
made  a  hasty  departure.     Twenty  minutes  or  half  an  hour  afterwards  the 
poor  victim  was  seized  with  pain  in  the  stomach,  which  he  at  first  called 
heartburn,  and  which  he  compared  to  pain  which  he  had  experienced 
on  a  former  occasion  when  Lamson  had  given  him  what  professed  to  be  ft 
quinine  pill  or  powder.     In  a  box  belonging  to  John  there  was  foimd,  after 
his  death,  a  packet  of  quinine  powders,  some  of  which  were  mixed  with 
aconitine,  whilst  others  were  free  from  that  poison ;  and  also  pills  containing 

5uinine  and  aconitine.  There  is  no  doubt  that  attempts  had  been  made  on 
ohn's  life  on  two  previous  occasions  by  the  administration  of  these 
articles  furnished  to  his  brother-in-law  by  Lamson.  The  boy  was  taken 
upstairs,  and  he  vomited,  and  was  in  great  pain.  He  said  his  skin  felt  all 
drawn  up,  and  that  his  throat  burned.     When  first  seen  by  Dr.  Berry  one 
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tnu*  and  tarty  minntes  after  the  administration  of  the  poison,  he  was 
in^  on  tiie  bed,  with  great  pain  in  the  stomach.  He  complained  of  the 
in  of  his  face  being  drawn,  of  a  sense  of  constriction  in  the  throat,  and 
:  bein^  nnable  to  swallow.  He  retched  violently,  and  yomited  a  small 
lantitj  of  dark  brown  fluid.  Half  an  hour  later  he  was  also  seen  by 
r.  Ijitile,  and  two  honrs  and  three-quarters  after  the  poison  was  swallowed 
quarter  of  a  grain  of  morphia  was  injected  beneath  the  skin.  This 
mewbat  eased  the  patient's  agony;  but  the  symptoms  returned  with 
oreased  severity.  At  one  time  he  was  with  difficulty  kept  lying  down 
r  the  united  force  of  two  men.  An  hour  later  the  morphia  injection  was 
peated— one-sixth  of  a  grain  being  used.  Twenty  minutes  later  he  died, 
maig  been  conscious  almost  to  the  last.  Death  occurred  four  hours  and- 
re  minutes  after  the  administration  of  the  capsule,  and  not  quite  four 
ynra  after  the  commencement  of  symptoms.  At  the  post-mortem  ex- 
nination,  the  only  unusual  appearances  were — redness  and  inflammation 
:  tiie  cardiac  end  of  the  stomach,  which  had  a  blistered  appearance ;  great 
ingestion  of  the  flrst  portion  of  the  small  intestine  (duodenum),  and 
itches  of  congestion  in  other  portions  of  the  intestine  in  a  lesser  degree. 
he  brain  was  hypersemic.  The  membranes  of  the  spinal  cord  were  con- 
ested.  The  lungs  were  much  congested,  more  especially  towards  the 
osterior  parts.  The  heart  was  very  flaccid,  and  as  if  sodden,  and  stained 
ith  blood-pigment. 

From  a  portion  of  the  first  ejected  vomit — from  the  urine  drawn  off 
ram  the  bladder  after  death — and  from  the  stomach,  stomach  contents, 
▼er,  spleen,  and  one  kidney,  taken  together — ^the  editor  and  Dupr^  ex- 
raoted  aconitine  by  a  modification  of  Stas's  process.  The  existence  of 
his  was  proved  by  its  general  reactions  as  an  alkaloid,  by  the  peculiar 
Bnsation  which  it  excited  upon  the  tongue,  and  by  comparison  of  its 
bUJ  effects  upon  mice  with  those  produced  by  Morson's  aconitine.  One 
wo-thonsandth  part  of  a  grain  of  English  aconitine  may  be  recognized 
ly  the  taste-test,  and  the  same  quantity  will  kill  a  mouse  within  a  few 
lunntes.  <  r 

A  solitary  case  of  poisoning  by  German  aconitine  (Merck's)  is  very 
mdely  recorded.  An  analytical  chemist  took  eight  grains  of  aconitine 
Her  dinner,  with  suicidal  intent.  Half  an  hour  later  the  first  violent 
impfoms  appeared.  A  burning  sensation  in  the  mouth  and  throat  first 
Bade  itself  felt,  and  this  became  more  intense  every  minute;  intense 
■ins  in  the  stomach  ensued  after  thirty  minutes,  and  these  became  so 
jdent  in  a  few  seconds  that  the  patient  writhed,  shrieking,  in  the  most 
iieadful  convulsions,  and  trying  to  strike  the  wall  with  his  head.  He  was 
idd  with  difficulty,  and  milk  and  oil  were  given.  Very  soon  he  became 
Dcapable  of  swallowing ;  he  was  seized  with  spasmodic  cough,  and  wanted 
o  Yomit.  In  spite  of  emetics,  he  could  not  vomit,  however,  till  an  hour 
fter  taking  the  poison,  and  then  with  great  exertion  a  dark  greenish  fluid 
raa  ejected ;  but  this  afforded  no  relief  to  the  pain  in  the  stomach  and  the 
oming  sensation  in  the  throat,  which  rendered  swallowing  difficult.  The 
pplication  of  the  stomach-pump  afforded  no  relief.  Exhaustion  ensued  after 
ident  convulsions,  and  the  symptoms  reappeared  with  renewed  foi*ce.  At 
lie  beginning  of  the  third  hour,  the  pains  and  convulsions  attained  such 
iolence  that  death  was  expected  every  instant.  In  the  fourth  hour,  after 
Bpeated  injections  of  morphia,  the  patient  seemed  somewhat  better. 
torions  to  this  he  indicated  that  his  skin  was  greatly  irritated.  This 
ritation  of  the  skin,  as  of  ants  crawling,  continued  apparently  the  whole 
imey  and  whenever  the  intensity  of  the  pains  somewhat  remitted,  he 
Bratched  the  skin  of  the  face  and  breast  in  a  convulsive  manner  till  the&e 
rere.  sore.    His  ejrea  glared  wildly,  sometimes  resting  ^\l\k  «i  ^x^  ^\».t^ 
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on  one  point.     The  convnlsions  were  repeated  at  almoBt  regular  interfals, 
and  the  inclination  to  vomit  continued,  aJthongh  vomiting  did  not  oontiniie 
after  the  second  hoar.     At  intervals  of  about  forty  minutes  the  patient 
seemed  to  lose  consciousness,  but  only  for  a  few  minutes,  and  then  the 
convulsions   and   the    other    symptoms    reappeared  with    undiminished 
violence.     Three  hours  after  the  onset  of  the  symptoms  he  became  in- 
capable of  intelligible  utterance,  but  indicated  that  he  felt  giddiness ;  and 
soon  after  he  appeared  to  lose  sight.     He  threw  himself  wildly  about  on 
the  couch,  screamed,  and  uttered  fearful  groans.    Exhaustion  and  im>are]it 
coma  ensued,  and  then  renewed  attacks  of  the  most  violent  descnptioiL 
Then  difficulty  of  breathing  set  in,  and  he  appeared  to  suffocate.    At 
intervals  he  was  conscious,  indicated  that  he  felt  pain  in  the  head  and 
stomach,  and  was  very  thirsty.     The  pulse  and  body  temperature  fell 
considerably,  and  before  death,  which  occurred  at  the  end  of  twelve  houn^ 
eidiaustion  and  unconsciousness  set  in,  cold  perspirations,  and  death-like 
pallor.    Though  death  from  asphyxia  was  aU  along  expected,  this  oocoired 
from  syncope.     The  post-mortem  appearances  showed  nothing  unosoal 
The  pupils  were  dilated,  the  interior  of  the  mouth  was  pale,  the  hnin 
and  lungs  were  congested,  the  valves  of  the  heart  were  very  flaccid,  ihe 
liver  and  kidneys  were  congested.    There  was  inflammation  of  the  stemaoii, 
and  its  mucous  membrane  was  congested  {sic).    The  alkaloid  was  fbosd 
by  chemical  analysis  in  the  contents  of  the  stomach ;  but,  very  remarksblj, 
none  was  found  in  the  urine  of  the  deceased.    ('  Med.  Press.'  May  2A,  18^ 
p.  439.) 

Analysis, — In  any  suspected  case  of  poisoning  by  aconite,  the  vomited 
matters,  or  the  stomach  and  intestines  after  death,  should  be  carefollj 
examined  for  portions  of  vegetable  matter  which  may  be  compared  with  the 
structure  of  the  undoubted  aconite  plant.  Aconitine  may  be  ezkscied 
from  organic  liquids  by  means  of  Stas's  process  for  the  separation  of  the 
alkaloids.  In  this  way,  and  by  applying  the  tests  of  taste  and  that  of 
physiological  action  on  animals  (mice)  to  the  substances  thus  extracted, 
a  very  minute  ti*ace  of  aconitine  may  be  detected.  No  other  alkaloid 
produces  the  same  sensation  upon  the  tongue  as  the  alkaloid,  or  mixtv^ 
of  alkaloids,  known  as  aconitine.  Aconitine  yields  the  general  reactions  of 
the  alkaloids,  and  a  colour  test  with  sulphuric  acid  has  been  described. 
This  colour  reaction  is,  however,  valueless,  as  it  does  not  succeed  with 
pure  aconitine,  and  is  due  to  the  presence  of  impurity.  Aconitine 
readily  decomposes  when  in  alkaline  solution ;  and  hence  it  speedily 
disappears  from  liquids  which  remain  alkaline,  and  can  no  loi^fer  be 
detected.  The  editor  finds  that  its  presence  can  no  longer  be  detected  in 
viscera  where  it  was  known  to  exist,  should  these  become  and  remain  alka- 
line for  some  time  from  putrefactive  decomposition. 


CHAPTER  32. 

laburnum — tixus  baccata,  or  tew — liqustrum  vuloarf,  or  priybt— ilo 
aquifolium,  or  holly — viburnum  opulus,  or  guelder  rose. 

Laburnum  (Cttisus  laburnum). 

Symptoms  and  Effects. — The  bark  and  seeds  of  the  common  Labubm:* 
contain  an  active  alkaloidal  poison  called  Cyttsine.  A  case  of  poisoning  by  Ae 
hark^vras  the  subject  of  a  trial  at  Inverness.   (*Ed.  Med.  and  Surg.  Jour.* Oct. 
1843.)    A  youth,  with  the  intention  of  merely  producing  vomiting  in  one oi 
his  fellow-servants,  a  young  woman,  put  some  dry  laburnum-bark  into  the 
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t)tli  whioh  was  being  prepared  for  their  dinner.     The  cook,  who  remarked 

*  strong  peculiar  taste '  in  the  broth,  soon  became  very  ill,  and  in  five 
inntes  was  attacked  with  violent  vomiting.  The  account  of  the  symptoms 
imperfect,  for  the  cause  of  them  was  not  even  suspected  until  six  months 
terwards.  The  vomiting  continued  thirty-six  hours,  was  accompanied 
'  shivering,  pain  in  the  abdomen,  especially  in  the  stomach,  great 
Bbleness,  and  severe  purging.  These  symptoms  continued,  more  or  less, 
r  a  period  of  eight  months ;  and  the  woman  fell  off  in  flesh  and  strength, 
b  this  time  she  was  seen  by  a  physician,  who  had  been  called  on  to 
vestigate  the  case.  She  was  then  suffering  from  gastro-intestinal  irrita- 
m,  vomiting  after  food,  pain  in  the  abdomen  increased  by  pressure, 
irging,  tenesmus  and  bloody  evacuations,  with  other  serious  symptoms. 
he  medical  opinion  was  that  she  was  then  in  a  highly  dangerous  state. 
he  woman  eventually  recovered.  There  was  no  doubt,  from  the  investi- 
Ktion  made  by  Ross  and  Christison,  that  her  protracted  illness  was 
)aUy  due  to  the  noxious  effect  of  laburnum-bark.  A  girl,  et.  18,  idly 
tid  unthinkingly,  put  a  small  portion  of  a  laburnum-branch  into  her 
LOuth,  carrying  it  for  some  hours,  and  chewing  it.  It  was  described  as 
I  the  thickness  of  the  little  finger,  and  two  or  three  inches  long.  There 
nere  some  yellow  flowers  with  it,  but  she  was  not  aware  that  she  had 
irallowed  any.  In  about  half  an  hour  she  felt  unwell,  but  she  was  not 
Mn  by  a  medical  man  until  the  day  following.  The  symptoms  then  were 
reat  pain  in  the  stomach,  nausea  and  retching,  but  no  vomiting ;  pulse 
OO,  tongue  white,  great  thirst,  anxiety  and  pallor  of  countenance,  dilated 
updls,  sense  of  fainting  even  while  lying  down,  and  great  exhaustion. 
liere  was  no  purging.  Under  treatment  these  symptoms  disappeared, 
lid  the  girl  recovered  in  about  a  fortnight,     (*  Lancet,'  1870,  II;  p.  182.) 

In  reference  to  poisoning  by  the  seeds  of  laburnum,  there  are  but  few 
Bstances  recorded.  Traill  has  described  two  cases,  and  Rake  communi- 
•ted  to  the  author  a  case  of  poisoning  by  the  pods  and  seeds.  Two 
Uldren,  the  one  aged  two  and  the  other  three  years,  had  been  playing 
ogether,  and  on  returning  home  they  appeared  unwell,  and  soon  afterwards 
nomited.  They  had  been  seen  with  laburnum-pods  in  their  hands,  and 
ome  seeds  with  portions  of  the  pods  were  mixed  with  the  vomited  matter. 
Soth  children  were  pale  and  exhausted,  with  a  slow  and  somewhat  feeble 
mlse.  The  pupils  were  natural.  An  emetic  was  given,  but  no  more  seeds 
irere  ejected  :  the  pulse  increased  in  volume  and  frequency,  and  the  next 
Imj  the  children  had  recovered  their  usual  health.  Twelve  children,  at 
Dttey,  were  attacked  with  rigidity  of  the  limbs  and  other  symptoms  of 
poisoning,  in  consequence  of  having  swallowed  laburnum  seeds.  They 
recovered  under  the  use  of  emetics.     (*  Lancet,'  Nov.  1,  1856,  p.  497.) 

Two  boys  swallowed  a  quantity  of  laburnum-seeds  in  a  cake.  In  about 
iiree-quarters  of  an  hour  one  was  seized  with  vomiting  and  purging, 
ireak  and  frequent  pulse,  severe  rigors,  muscular  twitchings  in  the  face 
md  neck,  and  great  epigastric  pain.  The  pupils  were  dilated,  but  there 
ras  no  headache.  Many  seeds  were  vomited.  There  was  a  great  disposi- 
ion  to  sleep,  and  coldness  of  the  skin.     Under  treatment  they  recovered. 

*  Pharm.  Jour.'  Oct.  1862,  p.  185.)  A  girl,  mt.  9,  died  in  consequence  of 
laving  eaten  a  few  of  the  seeds.  A  boy,  set.  4,  ate  about  ten  of  the  seeds, 
n  half  an  hour  he  began  to  vomit,  the  vomited  matter  consisting  of  food 
od  thick  mucus.  He  afterwards  became  drowsy,  and  was  seized  with 
mvulsions,  shaking  violently,  and  drawing  up  his  limbs  at  intervals. 
Jihough  drowsy,  he  was  easily  roused,  but  soon  dozed  off  again.  Both 
apHa  were  widely  dilated,  pulse  85  and  small,  surface  especially  of  the 
mbe  cold.  He  fell  into  a  calm  sleep,  and  the  next  day  he  ir^a  ^^V^. 
'  Lancet^'  1871,  II.  p.  396.) 
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la  1882,  two  fatal  cases  of  poisoning  occnrred  bj  some  nndetenninnl 
portions  of  the  laburnum  tree.  ('Brit.  Med.  Jour.'  1882,  I.  p.  199.)  Tlie 
viotima  wei^  two  children,  aged  respectirely  three  and  eight  years.  Tb» 
elder  child  was  seized  with  Tomiting  and  diarrhoea,  headacha,  and  prostia- 
tion.  In  six  honra  the  vomiting  and  diarrhooa  ceased.  She  then  made 
noises  in  her  breathing,  and  continued  in  much  the  same  state  till  her 
death,  fourteen  hours  after  she  was  attacked.  Next  day  the  younger  ohild 
became  tired  and  sleepy,  Tomited,  and  complained  of  heAdaohe.  Slw 
Tomited  freely,  and  passed  two  motions.  Five  and  a  half  hoars  after  the 
commencement  of  the  symptoms  she  was  convulsed,  and  the  convnlaions 
continued  till  her  death,  eight  hoai-s  from  the  commencement  of  the  attack. 
On  post-mortem  examinations  being  made,  some  signs  of  irritation  of  the 
stomach  and  intestines  were  observed  in  each  case. 

The  contents  of  the  stomaclis  of  both  children  were  examiiLed  by  the 
eye  and  by  the  microscope,  bnt  no  fragments  of  the  stractares  cj  the 
lahnmnm  were  discovered.  Qood  evidence  was,  however,  obtained  by 
Fairley,  in  both  fiases,  of  the  presence  of  cytiaine,  the  poiaonoiu  alkaloid 
present  in  the  fioners,  seeds,  bark,  leaves,  and  all  parta  of  the  common 
labnmam  tree.  A  small  portion  of  an  alcoholic  extract  made  from  the 
stomach  and  contents  of  the  elder  child  was  administered  to  a  monse, 
which  died  in  the  conrae  of  a  few  hours. 

The  JtoiBeri  of  this  plant  are  highly  noxious.  A  child,  between  thraa 
and  four  years  of  age,  ate  twelve  laburnnm-Eowers,  and  in  aboDt  fifteei 
minntes  it  complained  of  Rickness  and  severe  pain  in  the  stomach.  Tht 
child  vomited  a  qnantity  of  macus  mixed  with  the  yellow  petals  of  tLa 
labumnm.  An  emetic  was  given :  this  cleared  the  stomach,  and  the  child 
i-ecovered.  There  was  no  purging.  ('  Gny'a  Hosp.  Rep.*  1850,  p.  21S.) 
A  case  in  which  a  child  suffered  from  symptoma  of  a  norvous  kbd,  bj 
i-eason  of  its  havio;;  eaten  labnmnm-flowera,  is  described.  ('  Med.  ud 
Physical  Jour."  vol.  02,  p.  86.) 

AnalytU.— The  poiaonous  principle  of  the  labumnm  is  called  Cgtiiiu. 
It  is  difficult  of  separation,  and  at  present  has  no  well-defined  chemiutl  po 
perties  whereby  it  may  be  identified.  Hence,  when  administered  in  poinler, 
inf  DHion,  or  decoction,  there  are  no  chemical  processes  known  by  which  tha 
poison  may  be  detected.  CytUine  is  an  alkaloid,  having  a  bitter  Uslt, 
and  in  distinguished  from  many  other  alkaloids  by  its  insolubility  in  elli^i 
Fig,  n.  chloroform,  benzol,  and  carbon  disulphide.     Most  of  i^* 

salts  are  uncrystalliEable,  but  the  nitrate  crystallises  retdilf. 
A  decoction  of  the  bark  forms  a  clear  light  brown  liqiudi 
t'Eg.M.  having  an  acid  reaction.     It  strikes  a  oulc 

p  olive-green  colour  with  a  ferric  salt.  Nitnc 

acid  renders  this  lighter.  Lead  acettte 
precipitates  it,  bnt  the  precipitate  has  son* 
of  tho  properties  of  lead  meconate.  Tl" 
leaves  of  the  labamnm  are  well  knoiK- 
I,  An  illustration  of  a  leaf  of  its  natnial  sS^ 

^h  ^f%   /%     which    is   copied    from    a    photogTapb,  " 
^^  •l^     annexed  (fig.  92).    The  M*d*  are  somowW 

s»di  or  Ubnranai.  kidney-sbapcd,  and  slightly  booked  at  tie 
b.  .^1*1^1^7  mnjtni-   liilam.      They  shrink   in   drying,   beooiw 
flHibj«i(Bs,    dark-coloui-ed,  and  present  iiTeguIardeprt'" 
sions  on  the  suj'face.     They  have  no  markings,  and  are  thus  easily  dii- 
tingoished  froni  most  other  poisonous  seeds.     They  arc  larger  than  tbnK 
of  datura  strauionium  (fig.  91}. 

Gytintie  is  said  to  be  the  poison  contained  in  an  insect  powder,  which 
is  known  by  the  name  of  Australian  or  Persian  Insect  Powder. 
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Yew  (Taxus  baccata). 

The  yew  appeal's  to  be  a  cerebro-spinal  poison.  The  symptoins  pro- 
winced  by  the  leaves  and  berries' sre  nniform  in  character:  convulsions, 
insensibility,  coma,  dilated  pupils,  paleness  of  the  countenance,  small 
pnlse,  and  cold  extremities,  are  the  most  pi*oniinent.  Vomiting  and 
]iiirging  are  also  obserred  among  the  symptoms.  In  two  cases,  the  subject 
<si  one — a  girl  about  five  years  of  age-— died  in  a  comatose  state  in  four 
hoars  after  she  had  eaten  the  berries,  and  the  other  a  boy,  et.  4  years,  died 
iiineteen  days  after  taking  the  berries,  obviouKly  from  seyere  inflammation 
of  the  bowels.  The  immediate  symptoms  in  the  boy  were  Tomiting, 
^rging,  coma,  convulsions,  dilated  pupils,  huiided  i^espiration,  a  small 
pulse,  and  a  cold  skin.  (See  'Prov.  tfour.'  Nov.  29,  1848,  p.  662,  and 
Dec  27,  p.  708.) 

The  leaves  and  berries  of  this  ti-eo  have  been  long  known  to  be  poisonous 
to  cattle,  causing  death  in  a  few  hours,  sometimes  without  vomiting  or 
purging.  There  is  a  vulgar  but  en'oneous  notion  that  the  leaves  are  not 
poisonous  when  fresh,  and  that  they  act  only  mechanically.  It  is  now 
'well  ascertained  that  yew-leaves  and  bcnaes  exert  a  specific  poisonous 
action  both  on  men  and  cattle.  If  animals  recover  from  the  piimary 
•effects,  they  are  liable  to  die  after  scvei'al  days  from  inflammation  of  the 
bowels.  On  one  occasion  the  author  examined  the  viscera  of  an  ox  which 
had  died  from  the  poisonous  effect's  of  yew-leaves.  There  was  much  in* 
^ammation,  and  in  some  parts  of  the  intestines  gangi*eno  had  taken  place. 

Syfnpioms  and  Appearances, — A  tablespoonful  of  the  fresh  leaves  was 
administered  to  three  childi'en  of  five,  four,  and  thi'ee  years  of  age,  as  a 
"Mnnifage.  Yawning  and  listlessness  soon  succeeded  ;  the  eldest  vomited 
«  little,  and  complained  of  pain  in  the  abdomen,  but  the  two  younger 
children  suffered  no  pain.   They  all  died  within  a  few  hours  of  each  other. 

A  lunatic  died  from  the  poisonous  effects  of  yew-leaves.     The  deceased 

ma  observed  chewing  the  plant,  and  befoi'e  the  attendants  had  taken  it 

ftom  him  he  had  succeeded  in  swallowing  a  portion  of  the  masticated 

jaioe.   He  was  soon  afterwards  suddenly  seized  with  giddiness,  prosti*ation 

«f  strength,  vomiting,  coldness  of  the  skin,  spasms,  and  irregular  action  of 

"tlia  heart.     He  died  in  fourteen  hours.     On  inspection,  the  stomach  was 

4oiiiid   much  distended;  and  it  contained  somo  yew-leaves.     There  was 

emphysema  in  the  sub-mucous  tissue,  but  no  other  abnormal  change : 

thm  was  some  thickening  with  opacity  of  tho  aiuchnoid  membrane, 

>rhioh  might  have  been  of  old  standing  and  due  to  the  insanity.     ('  Dub. 

Soap.  6az.*  May  15,  1845,  p.  109.)   A  girl,  sdt.  19,  took  a  strong  decoction 

wi  the  leaves  to  bring  on  the  menses.     The  dose  taken  was  a  tumblerful 

"Mar  four  successive  mornings.     Severe  vomiting  followed,  and  this  "warn 

•Uomoted  by  tepid  water.     Deliiium  came  on,  and  the  patient  died  eight 

xionn  after  taking  the  last  dose.     It  is  stated  that  nothmg  of  importance 

ITM  revealed  by  an  inspection  of  the  body.     ('  Lancet,'  1870,  II.  p.  471») 

Jbi  another  case,  a  girl,  est.  13,  took  the  leaves  for  a  similar  purpose* 

J)eath  took  place  rapidly,  without  any  other  symptom  of  poisoning  than 

"vemiting.     On  inspection,  there  was  congestion  of  the  membranes  of  the 

larmiii,  liver,  and  kidneys ;  a  greenish  colour  of  the  contents  of  tho  stomact 

^nd  intestines  owing  to  the  fragments  of  yew-leaves,  and  stellated  infla^^> 

SMtion  of  the  mucous  membrane  of  the  stomach  and  bowels. 

On   these  occasions  it  is   difficult  to  obtain  any  knowledge  of  the 

^qvantity  taken.    The  following  case  shows  that  tho  life  of  an  adult  may 

be  desbx>yed  by  a  very  small  quantity  of  the  fresh  leaves.     A  lunatic 

'Woman  had  been  employed  in  preparing  evei*green  decorations.     Nothing 

nuinsual  was  observed  bjr  the  nni-ses  in  attendance  VLiit\V^JooA:Lt\^!^^  ^.^. 
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She  had  had  some  bread  and  cheese  with  the  other  patients,  when  in  about 
five  minutes  she  slipped  off  her  chair  abnost  helpless.  Her  countenance 
turned  of  a  dusky  piallid  hue,  but  there  were  no  cerebral  symptoms.  8he 
Yomited  a  quantity  of  food  mixed  with  a  few  bits  of  yew-leaves.  She  soon 
passed  into  a  state  of  collapse,  and  died  in  less  than  three  hours  from  her 
first  seizure.  She  retained  her  consciousness  until  a  few  minutes  before 
she  died,  and  admitted  that  she  had  eaten  some  little  bits  of  yew,  but  she 
did  not  think  anything  of  it.  The  broken  leaflets  in  the  vomited  matters 
and  the  portions  foi^ind  in  the  stomach  and  bowels  after  death,  did  not 
amount  to  a  teaspoonful.  Yew-leaves  may  thus  prove  in  small  quantity 
a  rapidly  fatal  poison. 

A  child,  aged  three  years  and  a  half,  ate  a  quantity  of  yeuh-herries.    In 
an  hour  afterwards  the  child  appeared  ill,  but  did  not  complain  of  any 
pain.     It  vomited  part  of  its  dinner,  mixed  with  some  of  the  berries.    A 
medical  man  was  sent  for,  but  the  child  died  in  convulsions  before  lie 
arrived.     On  inspection,  the  stomach  was  found  filled  with  mucus,  and 
the  half-digested  pulp  of  the  berries  and  seeds.     There  were  patches  of 
redness  in  the  mucous  membrane,  and  this  was  so  much  softened  that  it 
could  be  detached  with  the  slightest  friction.     The  small  intestines  were 
also  inflamed. 

A  lunatic  ate  a  quantity  of  the  berries,  and  seven  hours  afterwards  lie 
was  found  dead  sitting  in  a  chair.  On  inspection  of  the  body,  the  li^t 
cavities  of  the  heart  were  distended  with  fluid  blood  of  a  dirty  plum-ooloor. 
The  mucous  membrane  of  the  stomach  was  reddened  and  softened  with 
patches  of  black  congestion.  The  duodenum  was  in  a  similar  state.  In 
the  lower  part  of  the  small  intestines  there  was  a  mass  of  the  benies. 
The  liver  and  other  soft  organs  were  much  cong^ted.  ('  Med.  Times  and 
Gaz.'  1870,  2,  p.  446 ;  see  also  1871,  1,  p.  386,  for  another  fatal  case. 

Marm6  obtained  an  alkaloid  taxine,  from  the  berries  of  the  jew 
('  Med.  Cent.'  Bl.  xiv.  p.  97)  ;  and  the  poisonous  nature  of  this  alkaloid 
has  been  experimentally  determined  by  Borchers  (*  Exper.  Untersach.  »• 
Wirkung.  des  Taxin.  Gottingen,'  1876).  That  the  poisonous  principle  of 
the  yew- berry  is  coniined  to  the  so-called  stone  of  the  berry  is  a  matter 
of  notoriety ;  for  the  pulp  is  eaten  freely  with  impunity,  and  a  bigUj 
esteemed  jam  is  prepared  from.  it.  Infusion  of  yew-leaves,  whidi  ^ 
popularly  called  yew-tree  tea,  is  sometimes  used  for  the  purpose  of  p^ 
curing  abortion  by  ignorant  midwives.  A  case  of  death  from  a  persem 
drinking  this  infusion  is  reported  in  the  reg^tration  returns  for  lo88-^- 
In  the  returns  for  1840  there  is  also  one  death  of  a  female,  set.  84,  referred 
to  her  having  eaten  tlic  berries  of  the  yew.  The  subject  of  poisoning  ^J 
Fipf.  93.  yew-leaves,  in  reference  to  their  employment 

for  purposes  of  abortion,  has  been  investigated 
by  Chevallier,  Duchesne,  and  Beynal.  ('Ann. 
d*Hyg.'  1855,  vol.  2,  pp.  94  and  335.) 

Anahjsis. — Fragments  of  the  leaves  or  the 
berries  may  be  found  in  the  stomach.  The  y*^ 
and  the  savin  are  the  only  coniferous  poisons 
which  are  indigenous  to  this  country.  ^ 
apex  of  the  leaf  of  the  yew  is  not  so  pointed 
as  that  of  the  savin,  and  the  yew-leaf  doef 
not  possess  the  peculiar  odour  of  sarin  irf** 
rubbed.  In  the  annexed  illustration  (fig.  ^) 
the  leaf  is  of  the  natural  size,  the  engi*^ 
having  been  made  from  a  phot<^^ph  of  »*J 
living  leaf.  Yew-berries  are  seen  in  autumn ;  they  are  about  the  ffl**  ®^ 
a  pea,  of  a  light  red  colour,  dull  on  the  surface  and  translucent.    Th^5 
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re  open  at  the  top,  allowing  a  hard  brown  kernel  to  be  seen.  This  is 
:  an  ovoid  shape,  and  it  forms  the  greater  part  of  the  berry.  The  fine 
d  skin  oontains^  a  colourless  and  remarkably  viscid  or  adhesive  juice, 
hich  reddens  litmus  paper,  and  has  a  sweetish  taste. 

Pbivet  (Ligustrum  vulgabe). 

The  privet  is  not  commonly  enumerated  among  vegetable  poisons.  No 
ference  is  made  to  this  plant  in  the  works  of  Wibmer,  Orfila,  Christison, 
id  other  writers  on  toxicology ;  and  yet  it  would  appear,  from  the  sub- 
ined  cases,  that  the  hemes  may  exert  a  poisonous  action.  In  1853,  three 
dldren  ate  the  berries  of  the  privet ;  two  of  them,  a  boy  of  three  years 
:  age  and  a  girl  of  six,  eating  them  rather  freely.  They  suffered  from 
lolent  purging,  and  when  seen  by  a  medical  man  the  boy  was  found 
ilseless  and  cold,  and  before  death  he  was  frequently  and  violently  con- 
ilsed.  The  girl  was  in  a  state  of  collapse,  but  rallied  a  little  under 
leatment :  soon  afterwards  she  died  convulsed.  The  surviving  child, 
ho  had  only  tasted  the  berries,  did  not  suffer,  and  she  was  enabled  to 
oint  out  the  shrub,  the  berries  of  which  they  had  gathered.  In  1866,  a 
tiild,  et.  2,  died  thirty-seven  days  after  eating  these  berries ;  symptoms 
i  irritation  continuing  more  or  less  throughout.  After  death  there  were 
lie  well-marked  appearances  of  mesenteric  disease.  According  to  Loudon, 
bey  are  eaten  by  birds  when  other  sources  of  food  fail. 

In  May,  1872,  two  children,  aged  twelve  and  eight  years  respectively, 
le  a  quantity  of  leaves  and  shoots  proved  subsequently  to  have  been 
hose  of  the  privet.  The  symptoms  in  both  cases  were  drowsiness,  con- 
ulsive  twitchings,  diflBculty  in  moving  about,  loss  of  muscular  power, 
evere  vomiting  and  purging,  the  evacuations  being  of  a  greenish  colour, 
Phey  both  recovered. 

The  Hollt  (Ilex  aquifolium). 

From  some  published  facts,  the  berries  of  this  tree  appear  to  produce 
he  effects  of  narcotico-irritant  poisoning.  A  boy,  three  years  old,  ate  a 
aunber  of  them.  The  symptoms  which  followed  were  sickness,  pain  in 
he  head  and  abdomen,  and  much  purging.  Many  of  the  berries  of  the 
ommon  holly  were  passed  in  the  motions;  drowsiness  supervened,  and 
here  was  loss  of  consciousness.  In  twenty-four  hours  his  face  was  pale ; 
he  skin  pale  and  cool ;  pulse  eighty,  weak  and  small.  The  pupils  were 
imch  contracted,  but  were  sensible  to  light.  The  vomiting  had  ceased, 
at  there  was  some  purging.  Castor  oil  and  stimulants  were  given,  and 
nthe  second  day  the  child  recovered  ('  Lancet,'  1870, 1,  p.  b7S).  Wibmer 
peaks  of  these  berries  as  having  merely  a  purgative  action. 

GuELDBB  Rose  (Viburnum  opulus). 

The  poisonous  properties  of  this  plant  have  received  but  little  notice. 
V'ibmer  speaks  of  its  flowers  and  berries  having  acrid  properties,  and 
ondley  describes  the  plant  generally  as  emetic  and  purgative.  This 
egetable  is  not,  however,  simply  irritant  to  human  beings ;  it  has  mani- 
Mted  an  action  on  the  brain  and  nervous  system. 

Xn  1870,  five  children  in  a  family  at  Sudbury  suffered  from  symptoms 
I  poisoning  as  the  result  of  eating  the  berries  of  this  shrub,  commonly 
ilfed  snow-berries.  One  morning  the  five  children  were  simultaneously 
siaed  with  violent  vomiting  which  lasted  for  many  hours.  Smith  saw 
li«iii  next  morning.  The  vomited  matters  had  then  been  thrown  away< 
Hub  girl,  et.  5,  was  in  a  state  of  profound  coma  and  insensibility ;  the 
apila  were  not  much  dilated;  pulse  40;  legs  rather  rigid;  the  arms 
ot  at  all  80.    This  girl  died  about  thirty-six  hours  after  eating  the  berries^ 
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Aiicitbfir  child  suffered  from  similar  symptoms,  bat  in  a  less  degree,  tnd 
T<«V'T*«vd  in  two  or  three  days. 

1»  liie  case  of  the  child  that  died,  the  stomach  and  intestines  were 
c.t::1¥  ^^mpty  ;  and  there  were  no  marlcB  of  inflammation.  The  brain  was 
shc^.tJy  congested  on  its  surface  but  not  in  its  substance,  and  there  was  no 
<i!'^sion.  This  is  the  only  instance  of  poisoning  by  this  plant  known  to 
ihft  author. 


CHAPTER  33, 

THE   CADAYERIC  ALKALOIDS,   OB  PTOMAINES. 

Under  the  name  of  Ptomaines,  a  class  of  bodies  has  recently  attracted  the 
attention  of  toxicologists ;  and  it  will  be  w^ell  to  summarise  the  ohserva* 
tions  which  have  led  up  to  the  discovery  and  recognition  as  a  distiiicft 
class  of  these  alkaloidal  products  of  decay  and  putrefaction.     A  summaij 
of  the  observations  already  published  on  this  class  of  bodies  is  given  \^ 
Th.  Husomann  in  a  recent  number  of  the  *  Arch,  der  Pharm.,'  an  abstract 
of  which  is  contained  in  the  '  Jour,  of  the  Ghem.  Soc.  of  London,'  1681, 
p.  57.     Paiium  fii*st  showed  that  by  the  putrefaction  of  albuminons  sab* 
i^tances,  a  soluble  ferment  is  produced,  insoluble  in  alcohol,  withstandinj^ 
the  tempei*aturc  of  lOO**  F.,  and  highly  poisonous.     Faggfe  and  Stere&Bon 
also  showed  ('  Pioc.  Royal  Soc.'  1865 ;  *  Guy's  Hosp.  Rep.'  1865)  that  tlie 
alcoholic  extracts  of  many  post-mortem  liquids,  even  after  exposure  to  the 
temperature  of  the  water  bath,  are  possessed  of  toxic  properties.    Berg- 
manu   confii*nuHl  Panum's  observations,  and   described  a  definite  faodj, 
sepsinCj  as  a  pi-oduct  of  fermentation.      The  researches  of   Pannm  and 
Schwcniger  sliowed,  further,  that  at  difFei'ent  stages  of  decay,  componnds 
varying  in  their  pliysiological  actions  are  genei*ated.     Sonnenschein  and 
Zuelzer  di80ovei*ed  in   poisonous   sausages,   and   also  in   an   anatomical 
maceration  fluid,  a  peculiar  alkaloid  resembling  atropine  in  its  physiological 
action ;  and  they  also  noticed  among  the  products  of  decay  a  substance 
which  produced  tetanic  convulsions.     The  probable  relation  of  these  pro- 
ducts of  putrefaction  to  certain  diseases  is  shown  by  the  fact  that  SonneD- 
Bchein's  aklaloid  has  been  found  in  the  bodies  of  patienta  dying  from  con* 
tinned  fever,  and  individuals  who  have  eaten  decomposed  food  and  Ixen 
poisoned  thereby,  often  show  typhoid  s^-mptoms.     Lambroso  and  EH* 
showed  that  decomposed  poisonous  maize  produced  tetanic  symptoms,  and 
that  the  maize  contained  alkaloidal  bodies.     The  tetanus  is  sometimes 
associated  wnth  or  masked  by  narcosis ;  and  with  this  may  be  associated 
the  observation  of  Ranke — that  the  proper  physiological  action  of  impure 
strychnine  extracted  from  putrefied  corpses  may  be  masked  by  ptomaines. 
Ptomaines,  discovered  and  named  by  Selmi,  are  alkaloids  generated 
during  decay,  and  closely  resembling  the  vegetable  alkaloids,  not  only  in 
their  physiological  effect-s,  but  also  in  their  chemical  reactions.     Soaie 
ptomaines  appear  to  be  poisonous,  others  to  act  counter  to  known  poison^ 
a/i  Ranke*8  observations  show ;  whilst  others,  again,  appear  to  possess  no 
Viarked  physiological  activity.     That  the  'ptomaines  are  not  exclusively 
vQst^mortem  products  has  been  shown  by  Spica,  who  obtained  no  lees  tto 
lour  ptomaines  from  the  fluid  taken  during  life  from  a  patient  in  a  case 
gl  iHTitonitis ;  all  wero  poisonous,  though  one  only  was  so  in  minute  dosea, 
Hiid  (he  effects  of  this  resembled  curare.    Lambroso  thinks  that  the  tetanic 
jyMjL  nujmtic  action  of  extract  of  putrefied  maize,  and  ite  beneficial  acticfn 
4)ia>  tM»\'t*>*ftl   ^lun  affections,  point  to  the  possible  origin  of  peilagra  in 


PTOHAIKEfiL  478 

liseaaed  or  pntrid  maize.  This  would  explain  the  prevalence  of  pellagra 
Q  the  South  European  maisie*growing  countries,  and  aflsigns  the  cause  to 
itooiaines.  It  is  undoubted,  however,  that  non-alkaloidal,  and  probably 
lore  or  less  toxic  bodies,  are  produced  during  putrefaction,  besides 
iomaines.  Thus,  lactic  acid  and  alkaline  lactates  are  formed  during  the 
utrefaction  of  maize ;  and  Aebi  and  Schwassenbach  detected  a  compound 
thereal  salt  in  the  extract  of  dead  bodies. 

Ptomaines  are  usually  produced  in  substances  which,  after  brief  expo* 
ure^  have  been  excluded  from  access  of  air,  as  in  buried  corpses,  the 
atemal  viscera^  sausages,  and  tinned  foods;  and  then  chiefly  in  the 
steiior  of  the  article.  Cases,  however,  are  known  where  similar  principles 
lave  been  present  in  comparatively  fresh  substances,  which  have  bisen 
onstantly  exposed  to  air;  and  hence  we  must  include  under  the  name 
ptomaines '  all  alkaloidal  products  of  decay,  whether  formed  in  the 
tosence  or  absence  of  air.  It  is  interesting  to  note  that  all  animals  are 
^iparently  not  equally  susceptible  to  the  action  of  ptomaines.  Thus  it  is 
rdl  known  that  putrefied  flesh  may  be  eaten  by  dogs  with  impunity. 
Tanaen,  who  has  described  pretty  fully  the  chemical  and  physiological 
vt^>ertie8  of  the  poisonous  ptomaines,  states  that  the  chief  symptoms 
■odnoed  by  them  are  contraction  at  first,  followed  by  dilatation  of  the 
ispili ;  slowing  of  the  heart,  followed  by  irregularity  in  its  beats ;  and 
flnviilsions.  Selmi,  and  afterwards  Brouardel  and  Boutmy,  detected  a 
itomaine  in  the  bodies  of  persons  who  had  died  from  the  effects  of 
nenioiiB  acid ;  and  the  latter  observers  have  also  found  ptomaines  in  the 
cgans  of  a  person  who  had  succumbed  to  carbonic  oxide.  They  also  state 
hit  each  case  of  putrefaction  does  not  give  rise  to  a  distinct  ptomaine ; 
lor  they  found  the  same  ptomaine  after  poisoning  by  prussic  acid  and 
satbonic  oxide  respectively.  Since  ptomaines  present  in  general  the  leading 
amperties,  physical  and  chemical,  of  the  vegetable  alkaloids,  such  as  vera- 
anne,  morphine,  and  codeine,  they  may  readily  be  confounded  with  thesoi 
Che  proper  mode  of  distinguishing  between  the  two  classes  of  bodies  is  to 
letennine  all  the  chief  chemical  and  physical  properties  of  the  isolated 
and  to  compare  these  with  those  of  the  vegetable  alkaloid  whose 
is  suggested.  Unfortunately  this  can  rarely  be  done,  from  lack 
if  material  to  woric  upon.  Hence  Brouardel  and  Boutmy  have  endeavoured 
['Comp.  Rend.'  1^,  p.  1056;  'Ann.  d'Hyg.'  tome  5,  p.  497)  to  find 
neaiis  sufficient  in  all  cases  to  disclose  the  nature  of  the  alkaloid  extracted ; 
md  they  think  they  have  discovered  such  by  making  use  of  potassium 
iBmcyanide  and  silver  bromide  as  reagents.  If  a  base  is  present,  indicated 
If  the  formation  of  a  precipitate  with  potassium  iodo-mercurate,  and  this 
Mftanily  changes  potassium  f  erricyanide  into  f errocyanide,  giving  a  precipi« 
•te  of  Prussian  blue  on  the  addition  of  ferric  chloride,  a  ptomaine  is 
■eaent ;  whereas  precipitation  by  the  iodo*mercurate,  couplod  with  non« 
eduction  of  the  ferri«  to  the  f errocyanide,  showB  that  a  vegetable  alkaloid 
»  being  dealt  with.  Morphine  and  veratrine  of  the  vegetable  alkaloids  are 
iBoeptionB  to  the  above  reaction.  Other  vegetable  alkaloids  reduce  the 
erricjanide  slowly ;  and  certain  artificial  bases  containing  methyl  and 
henyl  radicals  also  reduce  the  ferricyanide  instantaneously.  In  applying 
lie  test,  the  alkaloid  is  converted  into  sulphate  ;  and  the  solution  is  then 
with  potassium  iodo-mercurate  to  ascertain  whether  a  basic  sub- 
is  present.  If  so,  a  few  drops  of  the  solution  of  the  sulphate  are 
in  a  watch*glas8  containing  a  little  solution  of  potassium  ferri- 
priiliide,  and  a  drop  of  solution  of  ferric  chloride  is  then  added,  when^  if  a 
temaine  be  present,  a  precipitate  of  Prussian  blue  is  produced.  Oautier 
■0  confirmed  the  results  of  Brouardel  and  Boutmy ;  whereas  Turet 
^Con^  Rend.'  92,  p.  II60)  finds  that  ptomaines  produce  the  above 
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results  only  slowly,  and  as  vegetable  alkaloids  also  rednce  the  feRicyanide 
slowly,  the  test  is  in  a  measure  invalidated.  Brouardel  and  Boatmj 
have,  however,  supplemented  it  by  another — the  reduction  of  silver  bromide. 
If  a  piece  of  photographic  paper  imbued  with  the  bromide  be  written  upon 
with  a  quill  pen  dipped  in  a  solution  of  the  base,  and  the  paper  be  placed 
in  a  dark  room,  and  then  washed  successively  with  sodium  hyposulphite 
and  water,  the  characters  traced  upon  the  paper  will  be  made  mknifest  by 
reduction  which  has  occurred  if  a  ptomaine  be  present. 

Oautier  has  also  found  that  albuminous  matters,  when  putrefying  in 
contact  with  air,  generate   alkaloids ;  and  states  that  these  bases  hate 
physiological  properties  analogous  to  some  poisonous  vegetable  alkaloids. 
Gianetti  and  Corona  point  out  that  most  of  those  poisons  act  profoundly 
on  the  heart  and  muscles ;  so  that  after  death  the  application  of  induced 
currents  of  electricity  does  not  arouse  contraction.     This  physiological  re- 
action is  said  to  be  almost  characteristic  of  these  substances.     Oautier  is 
of  opinion  that,  far  from  being  substances  exclusively  of  cadaveric  origiot 
they  are  normal  and  necessary  products  of  the  disassimilation  of  animal 
tissues ;  and  that  he  has  found  very  poisonous  alkaloids  in  normal  mine. 
It  is,  however,  entirely  contrary  to  the  editor's  large  experience  to  find 
any  poisonous  alkaloid  in  normal  urine.      (Reg,  v.  Lavtuon^  C.  C.  C  Marcb, 
1882.)     The  fact  that  Gaatier  extracted  from  human  saliva  a  substince 
having  the  same  percentage  composition  as  the  venom  of  serpents,  hs 
been  absurdly  translated  by  an  anonymous  writer  (*Lond.  Med.  Bee.' 
1881,  p.  496)  into  the  statement  that  Guutier  has  extracted  the  venom  of 
serpents  from  such  saliva. 

Th.  Husemann  has  contributed  a  valuable  article  on  *  The  Significtnce 
of  the  Ptomaines  in  Toxicological  Chemistry  '  (*Archiv.  der  Phinn.' 
No.  XVI.  1881,  p.  415). 

The  formation  of  ptomaines  being  frequent  in  corpses  when  undergoiii^ 
slow  decomposition,  it  might  be  presumed  that  they  would  be  frequentlv 
observed  in  the  bodies  of  persons  who  have  died  from  acute  arseniol 
poisoning.  Selmi  has  succeeded  in  demonstrating  that  under  these  circnm" 
stances  peculiar  ai*senical  poisonous  bases  (arsines)  are  formed.  In  1878, 
he  reported  two  cases  in  which  poisonous  crystalline  ptomaines  were  fonnd 
in  exhumed  bodies  containing  arsenic.  The  first  subject  was  the  body  of 
a  person  exhumed  fourteen  days  after  burial,  in  a  good  state  of  presota- 
tion,  and  containing  much  arsenic.  In  the  search  for  alkaloids,  a  soaU 
quantity  of  an  alkaline  substance,  having  a  sharp  bitter  taste,  was  found. 
It  was  crystallizable,  yielded  crystalline  salts,  reacted  generally  ss  m 
alkaloid,  but  gave  no  pi'ecipitate  with  platinic  chloride.  It  afforded  sevei*! 
colour  reactions ;  but  the  amount  of  material  did  not  suffice  for  a  complote 
chemical  and  physiological  examination.  Shortly  afterwards,  Selmi  ob? 
tained  larger  quantities  of  a  more  easily  crystallizable  ptomaine  from  w 
arsenical  corpse  exhumed  a  month  after  death.  This  base  was  alkalis^  ^ 
reaction,  and  had  likewise  a  sharp  bitter  taste.  Its  chemical  reactwM 
differed  somewhat  from  those  of  the  previously  described  alkaloid.  It  ^f** 
highly  poisonous  when  administered  to  a  frog. 

An  endeavour  to  destroy  the  base  by  means  of  nitro-hydrochloric  acid, 
and  then  demonstrate  the  presence  of  arsenic,  led  to  no  definite  re8wt» 
although  several  milligrammes  of  the  base  were  employed  for  the  purpose* 

Though  in  these  two  ptomaines  the  presence  of  arsenic  was  not  jjrofed, 
Selmi  afterwards  discovered  organic  arsenical  bases  (arsines)  i^JJ^ 
stomach  of  a  pig  which  had  been  preserved  in  a  solution  of  arsenic.  ^^ 
tissues  were  not  destroyed,  and  there  was  no  putrescent  odour  percepoW®- 
The  alkaline  liquid  yielded,  on  distillation  in  an  atmosphere  of  hydit^^ 
an  alkaline  distillate  which  yielded  white  crystals  with  hydrochloric  sod. 
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hese,  when  moistened  with  caustic  soda,  exhaled  an  odonr  somlBwhat 
flembling  trimethylamine.  The  presence  of  arsenic  was  ascertained  in 
le  bjdrochlorate  of  this  volatile  base,  which  yielded  some  alkaloidal 
Actions.  Experiments  made  with  twenty-four  milligrammes  (0.36 
■am)  of  the  substance  showed  it  to  be  highly  poisonous,  and  that  it 
i^embled  strychnine  in  its  physiological  action.  From  the  solid  matter, 
Tolatile  alkaloid  was  further  extracted,  but  its  small  quantity  prevented 
1  acxmrate  examination  being  made.  From  the  residue  of  the  distillation 
'  the  ether  used  in  extracting  these  bases,  a  third  and  non-volatile  base 
as  obtained,  having  an  alkaline  reaction,  and  of  a  cadaverous  odour.  On 
cpoeore  to  air,  this  base  became  brown,  and  insoluble  in  water.  Its 
fdit>ch]oric  solution  had  an  offensive  odour  and  a  bitter  taste.  It  caused 
nglmg  when  placed  on  the  tongue,  followed  by  loss  of  sensibility.  The 
188  yielded  alkaloidal  reactions,  and  contained  ai*senic.  It  was  poisonous 
» frogs,  but  its  action  differed  from  that  of  the  volatile  arsine,  and  was 
imewbat  similar  to  that  observed  as  the  ordinary  action  of  the  poisonous 
toniaines.  Torpor,  paralysis,  and  stoppage  of  the  heart  in  systole,  were 
ke  most  prominent  symptoms.  The  allegod  existence  of  arsenical  ptomaines 
I  highly  important,  not  only  to  the  medical  jurist,  but  as  affording  a 
ossible  explanation  of  chronic  arsenical  poisoning  produced  by  arsenical 
rail-papers,  if  Selmi  is  correct  in  his  assertion,  that  a  volatile  arsine  is 
rodnced  by  the  contact  of  arsenious  acid  and  albuminous  substances,  pos* 
Bssing  a  highly  poisonous  action  differing  from  that  of  arsenious  acid. 
Insemann  thinks  it  likely  that  a  similar  product  may  be  formed  from  the 
lie  employed  in  affixing  the  arsenical  paper  to  a  room,  the  moisture  of  the 
ir  playing  a  part  in  the  formation  of  the  arsine. 

Sebni's  researches  may,  as  Husemann  thinks,  throw  light  upon  an 
tscure  page  in  the  history  of  toxicology.  It  is  asserted  that  the  poisoners 
i  the  seventeenth  and  eighteenth  centuries,  Toffa  and  other  professionals, 
laderstood  how  to  make  arsenic  more  potent.  In  Italy,  the  acquetta  di 
^0rugia  was,  according  to  tradition,  a  secret  compound  prepared  by  rubbing 
Hute  arsenic  into  the  flesh  of  a  pig,  and  collecting  the  liquid  which 
liopped  from  the  flesh.  It  is  possible  that  the  activity  of  the  arsenic  was 
Dcr^ued,  both  by  the  formation  of  readily-absorbable  compounds  of  arsenic 
riih  the  inorganic  alkalies,  and  by  the  formation  of  arsenical  bases.  The 
■me  object  may  have  been  in  view  in  preparing  cLqua  Toffana,  with  the 
ddition,  as  is  known,  of  the  juice  of  the  ivy-leaved  broad  flax  (Linaria 
fmhalaria).  Selmi  and  Yella  are  of  opinion  that  in  the  acquetta  di 
?enigia,  the  concealment  of  the  action  of  the  arsenic  on  the  one  hand,  and 
kbo  of  the  tetanizing  poisons  on  the  other,  was  accomplished;  but  this 
pmion,  which  is  based  upon  an  observation  of  Yella,  in  a  case  of  poisoning 
rith  arsenic  and  strychnine,  does  not  accord  with  observations  made  on 
rarm-blooded  animals  with  a  mixture  of  potassium  arsenite  and  strychnine, 
rhereby  the  tetanizing  action  of  strychnine  was  not  prevented,  provided 
he  alkaloid  was  given  in  poisonous  doses. 

More  recently  Selmi  (*  R.  Accord,  dei  Lancei,'  6,  pp.  174, 243 ;  *  Gazetta,' 
881,  p.  546;  *  Jour,  of  Chem.  Soc.  of  Lond.'  1882,  p.  741),  suspecting 
!iat  in  various  diseases  there  are  formed  in  the  tissues  substances  of 
oisonons  nature,  which,  together  with  the  alterations  of  the  tissues  or  by 
leir  sole  action,  determine  the  death  of  the  patient,  has  analysed  the 
fine  of  patients  affected  with  progressive  paralysis,  miliary  fever, 
lenmatic  tetanus,  and  other  diseases ;  also  the  urine  of  the  insane ;  and 
ads  that  in  all  these  cases,  as  in  the  animal  body  after  death,  poisonous 
IMS  are  formed.  The  urine  of  a  patient  affected  with  progressive  paralysis, 
soompanied  by  increasing  imbecility,  yielded  two  bases ;  one  resembling 
at   not  identical    with  nicotine,    having  a   speci&c  '|^\botlo\v&  ^k^ass^.^ 
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especially  on  the  spinal  marrow,  destrojing  its  activity,  and  diTniniBhing 
the  general  sensibility,  the  respiration,  and  the  pulsa^ons  of  the  heart. 
The  other  base  resembled  coma  in  odour.  A  base  having  the  same  odour 
was  extracted  from  the  nrine  of  a  patient  affected  with  rheumatic  tetanus. 
From  the  nrine  of  other  patients  various  other  bases  were  extracted,  of 
somewhat  indefinite  character,  but  all  possessed  of  poisonous  properties. 

There  is  great  indefiniteness  attached  to  most  of  the  descnptions  of  the 
ptomaines;   and  experimenters  with  them  seldom  commit  themselves  to 
statements  of  the  quantities  obtained  or  employed  for  physiological  experi* 
ment.     Obviously  only  veiy  impure  substances  have  been  separated.     The 
quantities   of  alkaloids  obtained  are,  when  stated,   much  greater  than 
English   experimenters  have  been  able  to  extract  from  oonrespondiiig 
quantities  of  putrid  viscera.     Patemo  and   Spica's  recent  experimentit 
(*  Gazetta,'  1882,  p.  63 ;   *  Jour,  of  Chem.  Soc.  of  Lond.'  1882,  p.  741) 
also  tend  to  throw  doubts  on  the  work  of  Selmi.     These  observers  en- 
deavoured to  ascertain  whether  substances  identical  with,  or  gitnilay  to^ 
cadaveric  alkaloids  can  be  extracted  from  animal  fluids  in  their  noma! 
state,  before  they  enter  into  putrefaction.     The  liquids  experimented  on 
were  fresh  blood  and  fresh  egg*albumen,  solutions  of  which  w^ere  tested 
with  various  reagents  commonly  used  for  the  detection  of  the  aUmlmdB^ 
e.g.  phospho-molybdic  acid,  potassio-mercuric  iodide,  tannin,  &c.,  with  tire 
result  of  showing  that  the  reactions  thus  obtained  are  exactly  similar  to 
those  produced  by  the  same  reagents  in  solutions  of  the  so-called  ptomuaei 
extracted  from  the  dead  animal  body.     They  also  very  properly  point  wt, 
with  reference  to  the  seai*ch  for  poisonous  alkaloids  in  a  dead  body  by  tiie 
hypodermic  injection  of  fluids  extracted  therefrom  into  the  body  of  ft 
living  animal,  that  it  is  necessary  to  ensure  that  the  fluids  injected  are 
free  from  infective  germs,  as  otherwise  it  would  not  be  safe  to  infer  tlot 
any  poisonous  effects  that  may  result  from  the  injection  were  really  due  to 
the  presence  of  the  alkaloids.     By  taking  these  necessary  precautioiifl,  aod 
by  using  extraordinary  precautions  in  the  separation  and  purification  of  iiie 
alkaloidal  extracts  obtained  by  Stas's  process,  the  editor  has  conTUioed 
himself  that  the  existence  of  poisonous  cadaveric  alkaloids  in  hnmaD 
viscera,  even  when  putrid  and  diseased,  is,  to  say  the  least,  very  rare. 

Some  observei*s  state  that  ptomaines  are  not  true  alkaloids,  bat  that 
they  belong  to  the  class  of  chemical  compounds  known  as  amides. 
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:>UND8  AND  PERSONAL  INJUBIES. 


CHAPTER  34. 


nronriONS  op  a  wound — injubt  to  the  skin — leoal  definition — 

IMHEDIATB  AND  NOT  BEMOTE  INJURY  TO  THE  SKIN — IS  A  DISLOCA- 
,  rBACTUBE  A  WOUND  P — ^WOUNDS  DANGBBOUS  TO  LIFE — THE  DANGER 
IT — DYING    DECLAEATIONS  —  WOUNDS    PEODUCING    GBIEV0U8    BODILY 

erson  is  tHe  subject  of  a  wound  or  external  injury,  from  the 
'hich  he  ultimately  recovers,  a  medical  witness  is  often  rigorously 
with  respect  to  the  precise  nature  of  the  injury,  and  how  for  it 

risk  of  life.  The  answers  to  these  questions  may  have  an 
Influence  on  the  defence  of  a  prisoner,  when  the  crime  is  charged 
icnlar  forms  of  indictment. 

on  of  a  wound, — ^We  may  look  in  vain  in  works  on  medicine  and 
r  any  consistent  definition  of  a  wound.  A  wound  is  commonly 
be  a  *  recent  solution  of  continuity  in  the  soft  parts,  suddenly 

by  external  causes.'  Yet  those  who  adopt  this  view  do  noii 
;vounds  ruptures  of  the  liver  or  spleen,  bums  by  heated  bodies, 
dislocations  and  fractures,  although  these  injuries  are  strictly 
ded  in  such  a  definition. 

to  the  unsettled  meaning  of  the  word  toovnd^  medical  witnesses 
ly  differed  in  their  evidence,  and  some  difficulty  has  arisen  in 
ition  of  charges  for  unlawful  wounding.  It  has  been  asserted 
ier  to  constitute  a  wound,  the  akin  should  always  be  broken  or 
^d  this,  indeed,  is  the  interpretation  commonly  put  upon  the 
t  those  who  adopt  this  definition  do  not  regard  bums^  produced 
leated  metals  or  corrosive  liquids,  as  wounds,  although  the  skin 
>ken  or  destroyed.  Technical  difficulties  of  this  kind,  which  can 
to  the  embarrassment  of  witnesses  and .  to  the  acquittal  of 
charged  with  serious  offences,  might  be  avoided  if  the  medical 
3f  England  would  adopt  the  comprehensive  definition  sanctioned 
ral  tribunals  of  certain  States  on  the  Continent,  namely,  that 
includes  any  personal  injury,  suddenly  arising  from  any  kind  of 
pplied  externally,  whether  such  injury  is  external  or  internal.' 
>ear  contrary  to  surgical  propriety  to  designate  a  bum  or  fracture 
d ;  but  the  common  surgiced  definitions  will  be  found  on  exami<* 
ye  inconsistent  with  each  other.  The  use  of  such  vague  definii 
ledical  evidence  has  frequently  led  to  acquittals,  not  upon  the 
a  case,  but  upon  mere  technicalities.  It  is  desirable,  therefore, 
)  comprehensive  definition  should  be  generally  adopted.  In 
bo  medical  evidence  we  are  bound  to  regard  the  wants  of  justice 
ji  the  strict  rules  of  surgery.  If  medico-legal  cases  fail  from 
( respecting  the  meaning  of  scientific  terms  among  surgical  writers, 
that  some  fixed  rule  should  be  adopted.  While  the  practice  of 
jinot  possibly  sufEer  by  such  an  innovation,  the  administration 
7  will  be  rendered  more  efficient.  The  statute  14  and  15  Vict, 
IS,  however,  supplied  a  remedy  for  some  of  the  evils  which 
ffose  from  a  misdescription  of  personal  injuries  in  indictments. 
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Legal  definition. — It  cannot  be  denied  that  an  alteration  in  the  nae  of 
medical  terms  must,  in  order  to  be  attended  with  any  good  effects,  receive 
the  support  of  our  legal  authorities.  This,  probably,  would  not  be  long 
withheld,  if  good  reasons  for  the  change  were  afforded  by  medical  witnesses. 
It  was  at  one  time  held  that  no  injury  was  a  wonnd  in  law,  Tudess  the 
continuity  of  the  skin  was  broken ;  so  that  in  a  case  in  which  blows  were 
inflicted  with  a  hammer  or  iron  instrument  sufficient  to  break  the  collar- 
bone, and  violently  bruise  but  not  break  the  skin,  it  was  held  not  to  be  a 
wounding  within  the  statute.  (Beg,  v.  Wbod,  '  Matthews'  Digest,'  p.  415.) 
The  Act  1  Vict.  c.  85  provided  for  the  punishment  of  persons  gnilty  of 
inflicting  such  severe  injuries,  but  left  the  legal  signification  of  the  word 
'  wound '  unsettled.  The  14  and  15  Vict.  c.  100  is  more  precise,  but  this 
also  avoids  any  legal  definition  of  a  wound. 

In  order  to  remove  any  difficulty  in  future  cases,  and  to  put  an  end  to 
conflicting  decisions,  the  Commissioners  for  codifying  the  Criminal  Law 
suggested  that  internal  breaches  of  continuity  should  be  included  under  the 
term  *  wound.'     They  have  defined  a  wound  to  be  '  that  whereby  the  skin  is 
divided  either  externally  or  internally.^  Talf  ourd,  J.,  objected  to  this  definition, 
because,  in  his  opinion,  the  division  of  the  skin  internally  without  a  division 
externally  was  impossible.    The  use  of  the  word  '  skin '  leads  to  ambigoitj. 
The  skin  consists  of   the  cuticle  and   cutis.     It  has  been  held  on  more 
than  one  occasion  that  an  abrasion  of  the  cuticle,  or  outer  skin  only,  is  not 
a  wound  in  a  legal  sense.     A  man  was  tried  (C.  C.  C.  Aug.  1888)  on  a 
charge  of  cutting  and  wounding  the  prosecutor.     The  prisoner  struck  the 
prosecutor  a  severe  blow  on  the  temple  with  a  heavy  stone  bottle,  which 
was  thereby  broken  in  pieces.     The  prosecutor  fell  senseless,  and  it  was  % 
long  time   before  he  recovered  from   the  effects  of  the  violence.    The 
medical  witnesses  in  this  case  underwent  a  vigorous  cross-examinatxm 
respecting  the  meaning  of  the  word  '  wound.'     They  said  that  there  had 
been  a  separation  of  the  cuticle  or  outer  skin  of  the  temple,  but  not  of 
the  cutis,  and  that  there  was  no  absolute  wound  in  the  usual  acceptation 
of  the  word.    They  further  deposed  that  the  prosecutor  had  lost  the  sight  of 
his  left  eye,  and  the  hearing  of  his  left  ear ;  and  he  was  for  a  considen^ 
time  in  a  state  of  great  danger,  from  which  he  had  scarcely  recovcFed. 
The  prisoner's  counsel  contended  that  the  injuries  were  not  such  as  to 
constitute  cutting  and  wounding  in  law.     The  judges  said,  that  in  order 
that  a  wound,  in  law,  should  have  been  inflicted,  it  was  necessary  that  the 
whole  skin,  and  not  the  mere  cuticle,  should  have  been  separated  and  divided; 
and  as  the  evidence  did  not  show  distinctly  that  there  was  such  a  woiumI 
those  counts  of  the  indictment  could  not  be  sustained.     The  prisoner  ^as, 
therefore,  found  guilty  of  a  common  assault.     A  division  of  the  cutis  or 
true  skin  has  always  been  regarded  as  a  wound,  whether  blood  is  cffnsed 
or  not.     The  boundary  of  the  cutis  towards  the  inside  of  the  bodj  JS 
not  easily  determined ;  since  there  is  a  gradual  transition  of  the  cutis  into 
the  subjacent  fibrous  tissue,  in  which  the  fat  and  sudatory  glands  tre 
contained.     The  cutis  measures  in  thickness  from  a  quarter  of  a  line  to  a 
line  and  a  half  (a  line  is  one-twelfth  of  an  inch).     It  is  thicker  in  some 
parts   than   in  others.     Taking  the  true  skin,  or  cutis,  at  the  thicbw® 
usually  assigneil,  it  is  impossible  to  conceive  that  such  a  very  thin  laver 
of  membrane  as  this  can  be  divided  internally  without  an  external  divinoD 
being  produced.      Allowing  the  maximum  thickness  of  the  eighth  of  an 
inch,   it   would  be   difficult  for  any  medical  man  to  affirm  that  only  » 
fractional  part  of  this  membrane  had  been  di\'ided  internally,  when  thee 
was   no   evidence   of   external   separation ;    and   it  would    be  impossible 
for   him  to   pn)ve   it.      What   the   Commissioners   probably   mean,  is  * 
division  of  tho  structures  beneath  the  skin.     Their  definition  is,  howc^* 
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igne  and  nnsatis&ctoiy,  because  it  does  not  reach  an  important  class  of 
1868  in  which  wounds  are  inflicted  not  in  the  skin,  but  in  the  mucous 
embrane  lining  the  outlets  of  the  body.  Thus  cuts,  punctures,  or  lacera- 
0118  of  the  lining  membrane  of  the  nostrils,  mouth,  and  throat,  rectum 
id  TEgina,  are  undoubtedly  wounds,  although  the  skin  may  not  be  directly 
inched  by  the  weapon.  Injuries  of  a  serious  description  have  thus  been 
eqnenily  inflicted  on  women  by  cutting  and  pointed  instruments :  they 
ftve  been  regarded  as  wounds,  but  they  would  not  be  comprised  under 
OE  term  by  a  strict  adherence  to  the  proposed  definition.  Skin  and 
laooua  membrane  are  not  one  and  the  same  structure.  It  is,  how- 
rer,  satisfactory  to  find  that  there  is  at  least  one  legal  case  on  record,  in 
'bich  injuries  to  the  mucous  membrane,  not  involviDg  the  external  skin, 
Kve  been  judicially  pronounced  to  be  wounds.  In  Scotland  the  matter 
■8  never  been  contested.  Under  this  head  would  fall  injuries  to  the  brain 
lodnoed  by  pointed  instruments  passed  up  the  nostrils  through  the  ethnoid 
one.  Other  cases,  in  which  the  vagina  in  females  has  been  thus  wounded, 
le  given  under  the  section  of  'Wounds  of  the  Genital  Organs.'  (See 
He,  poet.) 

Do  all  breaches  of  continuity  involving  the  skin  or  mucous  membrane, 
ill  under  the  head  of  wounds  ?  Bums  appear  to  constitute  an  exception ; 
nt  there  is  no  reason  why  a  bum  producing  a  destruction  of  the  skin,  as 
w  a  red*hot  poker,  should  not  be  regarded  and  treated  in  law  as  a  wound. 
lo  definition  of  a  wound,  medically  or  legally,  can  be  so  contrived  as  to 
ODchide  such  an  injury.  The  question,  however,  mainly  to  be  considered 
■  this — ^May.  not  a  breach  of  continuity  be  regarded  as  a  wound,  although 
lei&er  the  skin  nor  the  mucous  membrane  is  directly  implicated  in  the 
BJoiT  ?  Is  a  simple  dislocation  or  fracture  a  wound  ?  Is  a  rupture  of  the 
wdder,  liver,  or  other  organ,  suddenly  caused  by  external  violence  with* 
Rtt  implicating  the  skin,  to  be  regso^ed  as  a  wound  ?  Is  a  compound 
lislocation  or  fracture  a  wound  ?  No.  definition  yet  constructed  has 
nduded  these  last-mentioned  injuries,  because  the  skiii  is  always  involved. 
En  a  case  before  the  Queen's  Bench  in  Nov.  1847,  it  was  even  held  that  a 
nmple  disloeaiion  was  a  wound.  An  action  was  brought  against  a  medical 
practitioner  for  negligence  in  the  treatment  of  a  dislocation  of  the  arm, 
uid  a  verdict  was  returned  for  the  plaintiff.  An  application  was  made 
bo  the  Court  for  a  new  trial,  on  the  ground  of  a  misdirection.  The 
leclaration  alleged  that  the  plaintiff  had  employed  the  defendant,  who 
ipms  a  surgeon,  for  the  treatment  and  cure  of  certain  toounda,  fractures, 
braises,  complaints,  and  disorders;  but  the  evidence  showed  that  the 
iefendant  had  been  employed  to  cure  the  plaintiff  of  a  dislocated  arm. 
it  the  close  of  the  plaintiff's  case,  it  was  submitted  that  there  was  no 
irord  in  the  declaration  which  was  applicable  to  the  case,  but  this  objection 
ires  overruledi  A  dislocation,  it  was  argued,  was  neither  a  wound,  bruise, 
aor  fracture;  and  the  words  *  complaint  and  disorder'  were  not  at  all 
ipplicable  to  a  surgical  case,  but  to  internal  complaints  which  required  to 
18  treated  medically.  Denman,  C.J.,  in  delivering  the  judgment  of  the 
3oart,  said,  '  It  is  rather  strange  that  the  pleader  should  have  omitted  the 
noet  appropriate  word ;  but  we  think  the  Chief  Baron  was  quite  right.' 
—Rule  refused. 

In  reference  to  simple  fractures^  it  was  held  in  Rex,  v.  Wood  (4  *  C. 
and  P.'  p.  381),  that  a  fracture  of  the  collar-bone  was  not  a  wounding 
rithin  the  statute,  because  the  akin  was  not  broken.  In  more  recent  cases, 
iowever,  this  decision  has  been  overruled.  Thus  in  Beg,  v.  Smith  (8  '  C. 
iild  P.'  p.  173)  the  prisoner  struck  the  prosecutor  with  an  iron  hammer  on 
he  side  of  the  face.  A  surgeon  deposed  that  the  lower  jaw  was  broken 
a  two  places,  and  that  Hhe  skin  was  oroken  intcmollij,  Wt  not  extornuiS^* 
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There  was  not  a  great  deal  of  blood  effused.  On.  the  objection  being  iaken 
that  this  was  k  fracture  and  not  a  wound  within  the  statute,  Denman,  G.J..,. 
observed,  *  If  it  is  the  immediate  effect  of  the  injury,  we  think  we  cannot 
distinguish  this  from  the  cases  areadj  decided ; '  and  Parke,  B.,  said,  *  We 
were  of  opinion  that  there  was  a  wound,  and  upon  consideration  I  am  more 
strongly  of  that  opinion  than  I  was  at  the  outset.  There  must  be  a 
wounding ;  but  if  there  be  a  wound  (whether  there  be  an  effusion  of  blood 
or  not),  it  is  within  the  statute  whether  the  wound  is  itdemal  or  ezfomoZ/ 
The  same  point  i^ose  in  Beg,  v.  Warman  (1  *  Denison,  C.  C  p.  183). 
This  was  an  indictment  for  inflicting  a  mortal  wound  ;  and  a  question  arose 
whether  it  was  supported  by  proof  of  a  blow  which  caused  an  inienuLl 
breach  of  the  skin  (although  externally  there  was  only  the  appearance 
of  a  bruise).  The  death  of  the  deceased  had  been  caused  by  a  single  blow 
on  the  head  by  a  piece  of  wood ;  and  the  medical  witness  described 
the  injury  as  follows : — '  I  found  on  examining  the  head  no  external 
breach  of  the  skin.  I  found  a  collection  of  blood  in  the  back  part  of 
the  head :  the  deceased  died  from  effusion  of  blood,  which  pressed  on  the 
brain.  On  examining  the  scalp,  I  found  a  collection  of  blood  between  the 
scalp  and  cranium,  just  above  the  spot  where,  within  the  cranium,  I  had 
found  the  pressure  on  the  brain.  I  call  that  a  contused  wound  with 
efhision  of  blood ;  tliat  is  tlie  same  tiling  as  a  bruise.  The  internal  part  oF 
the  skin  was  broken.  Medically,  we  call  the  breaking  of  the  skin,  whethe^^ 
broken  externally  or  intei*nally,  a  wound.'  This  case  was  reserved  for  th< 
opinion  of  twelve  judges.  All  thought  that  this  internal  injury  was 
sufficient  wound  to  suppoi*t  the  allegation  in  the  indictment. 

In  each  of  these  cases  tlie  Court  appears  to  have  been  misled  by  t] 
medical  witnesses  affirming  that  the  skin  (cutis)  was  broken  internalk. 
but  not  externally.     There  is  no  doubt  that  they  intended  by  this,  not  t' 
cutis  merely,  but  the  connective   tissue  and   soft  part  beneath.     Th^ 
evidence  has,  however,  sei'>'ed  to  mislead  the  Commissioners,  and  to  indci^ce 
them  to  propose  a  faulty  and  erroneous  definition.     There  is  no  instanc^^    in 
which  a  nipture  of  the  bladder  or  liver,  without  any  external  injury, 
been  called  a  wound,  althougli  the  term  might  be  applied  with  as  m^ 
propriety  to  this  kind  of  injuiy  as  to  a  simple  fracture  or  dislocation, 
brain  is  sometimes  lacerated  by  a  blow  on  the  skull  which  does  not 
the  scalp  or  the  skin  of  the  head.     This  must,  however,  be  regarded 
wound  of  the  bi^ain ;  it  admits  of  no  other  description.     Archbold  desci      jbw 
a  wounding  to  be  where  *  the  violence  is  so  great  as  to  draw  blood,  by  striWcfn^ 
or  stabbing  with  a  sword,  knife,  or  other  instrument,  or  by  shootin.  ^?  or 
striking  with  a  cudgel,  the  fist,  or  the  like;'  while  'a  wound  incl^wsdef 
incised,  punctui'ed,  lacei-ated,  contused,  or  gun-shot  wounds.*     ('  "PletL-^ing 
and  Evidence  in   Criminal   Cases,*  15th  ed.,  by  Welsby,  1862,  pp.     557, 
572.)     In  the  first  paH  of  this  quotation,  the  ^  dra-vsning  of  blood '  is  rxude 
a  character  of  a  wound.     This  is  inconsistent  vnth  the  further  statexnea^ 
respecting  lacerated,  contused,  and  gun-shot  wounds,  for  these  injuries  are 
not  necessarily  accompanied  with  effusion  of  blood :  and  in  some  of  the 
most  fatal  wounds  of  this  class  no  obvious  appreciable  quantity  of  blood  is 
effused.     From  the  legal  decisions  above  given,  it  appears   that  sbapk 
fractures  and  dislocations,  as  well  as  injuries  to  the  mucous  membrane  of 
the  outlets,  are  considered  to  be  wounds.     No  doubt  when  the  question 
arises,  ruptures  of  the  bladder  and  other  organs  wiU  be  equally  consideRd 
as  wounds  for  all  legal  purposes,  although  the  skin  may  not  be  involved. 
From  this  it  appeal's  that  the  best  definition  which  we  can  give  of  the 
word  *  wound,'  whether  in  a  medical  or  legal  sense,  is  that  it  implies  *a 
breach  of  continuity  in  the  structures  of  the  body,  whether  external  or 
internal,  suddenly  occasioned  by  mechanical  violence.'    This  would  include 
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juries  to  the  skin  or  mucous  membrane,  dislocations,  fractures  whether 
mple  or  compound,  and  ruptures  of  the  viscera.  Fractures  are,  howevei*, 
)t  usuallj  regarded  as  wounds. 

Wounds  dangerous  to  life, — A  medical  witness  is  sometimes  asked, 
hether  a  wound  is  or  is  not  dangerous  to  life.  In  reference  to  persons 
larged  with  an  attempt  to  murder  or  maim,  a  written  medical  opinion,  or 
deposition,  may  be  demanded  of  a  surgeon  by  a  magistrate,  in  order  to 
Lstify  the  detention  of  prisoners.  The  meaning  of  the  words  *  dangerous 
life '  is  left  entirely  to  the  professional  knowledge  of  a  witness.  It  is  not 
ifficient  on  these  occasions  that  ho  should  make  a  naked  declaration  of 
le  wound  being  dangerous  to  life ;  he  must,  if  called  upon,  state  to  the 
lonrt  satisfactory  reasons  for  this  opinion ;  and  these  reasons  are  rigorously 
iquired  into  by  counsel  for  the  defence.  As  a  general  principle,  it  would 
ot  be  proper  to  consider  those  wounds  dangerous  to  life  in  a  legal  sense, 
n  which  the  danger  is  not  imminent,  A  wound  of  a  gi*eat  blood-vessel,  of 
ny  of  the  viscera,  or  a  compound  fracture  with  depression  of  the  bones 
I  the  head,  must  in  all  instances  be  regarded  as  bodily  injuries  dangerous 

0  life;  because  in  such  cases  the  danger  is  imminent.  Unless  timely 
iBsistance  be  rendered,  these  injuries  will  most  probably  prove  fatal,  and, 
ndeed,  they  often  destroy  life  in  spite  of  the  best  surgical  treatment. 
IHien,  however,  the  danger  is  remote,  as  in  a  puncture  or  laceration  of  the 
ttnd  or  foot,  which  may  be  followed  by  tetanus,  or  in  a  laceration  of  the 
Nadp,  which  may  be  followed  by  erysipelas,  or  in  penetrating  wounds  of 
hid  orbit,  which  may  be  attended  by  fatal  inflammation  of  the  brain  or  its 
nembranes,  the  case  is  somewhat  different.  Such  injuries  as  these  are  not 
iirectly  dangerous  to  life — they  are  only  liable  to  be  attended  with  dangei* 
in.  certain  cases,  and  under  certain  circumstances ;  hence  the  medical 
opinion  must  be  qualified.  The  law,  on  these  occasions,  appears  to  con- 
template the  direct  and  not  the  future  or  possible  occurrence  of  dangei* ; 
if  the  last  view  were  adopted,  it  is  clear  that  the  most  trivial  lacerations 
ind  punctures  might  be  pronounced  dangerous  to  life ;  since  tetanus  or 
BTjsipelas,  proving  fatal,  has  been  an  occasional  consequence  of  very  slight 
minries.  A  difference  of  opinion  will  often  exist  among  medical  witnesses, 
iraether  a  particular  wound  is  or  is  not  dangerous  to  life.  Unanimity  can 
mly  be  expected  when  the  judgment  and  experience  of  the  witnesses  are 
iqaal.  The  rules  for  forming  an  opinion  in  these  cases,  will,  perhaps, 
»  best  deduced  from  the  results  of  the  observations  of  good  surgical 
nihorities  in  relation  to  injuiies  of  different  pai*ts  of  the  body.  This  will 
brm  a  subject  for  consideration  hereafter. 

Dying  declarations. — The  wound  may  be  of  such  a  nature  as  to  cause 
leath  speedily,  so  that  a  practitioner  may  arrive  only  in  time  to  see  the 
rounded  person  die.  In  this  case  the  dying  pei-son  may  make  a  declaration 
r  statement  as  to  the  circumstances  under  which  the  wound  was  inflicted : 
e  may  also  mention  the  names  of  the  pai*ties  by  whom  he  was  assaulted. 
his  dying  declaration  or  statement,  according  to  the  cii*cuinstances  under 
liich  it  is  made,  may  become  of  mateiial  importance  in  the  prosecution 

1  a  party  charged  with  homicide.  A  practitioner  should  therefore 
bserve  and  make  notes  of  the  exact  condition  of  the  dying  person: 
hether,  at  the  time  he  makes  the  statement,  he  is  under  the  conviction 
lat  he  must  soon  die,  either  expressed  in  language  or  implied  by  his 
)ndnct.  According  to  some  authoiities,  it  is  not  necessary  that  a  man 
lould  declare  that  he  believes  himself  to  be  dying,  in  order  to  render  his 
;ateinent  admissible;  but  there  must  be  evidence  that  at  the  time  of 
taking  it  he  was  under  the  full  conviction  of  approaching  or  impending 
eath.  When  it  is  made  clear  to  the  Court,  by  medical  or  other  testimony, 
lat  the  person  making  the  statement  believed  that  he  was  about  to  die,  it 
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Avill  be  received'as  evidence  against  the  accused ;  for  the  law  supposes  that, 
under  the  sense  of  impending  dissolution,  all  interest  in  this  world  is  taken 
away,  and  that  the  near  contemplation  of  death  has  the  same  powerful 
cfFect  upon  the  mind  as  the  solemn  obligation  of  an  oath.  It  is  presumed 
that  there  can  be  no  disposition  on  the  part  of  a  dying  person  to  wilfully 
misrepresent  facts,  or  to  state  what  is  false.  Much,  therefore,  often  depends 
on  the  conduct  of  a  medical  practitioner  under  such  circumstances,  for  the 
usual  method  of  testing  the  truth  of  a  statement  by  cross-examination  is, 
of  coui*se,  out  of  the  question :  it  must,  if  admitted  at  all,  be  received  as  it 
was  made. 

In  Reg.  v.  Bayley  (*Exch.  Chamber,*  Jan.  1857),  in  which  it  appeared 
that  the  surgeon  had  given  some  hope  to  the  dying  person  before  the 
declaration  was  made,  while  the  declarant  stated  that  he  did  not  himself 
believe  that  he  could  recover  ultimately,  its  reception  was  objected  to  on 
the  part  of  the  pHsoners  because  the  surgeon  had  given  the  man  some 
hope.  He  died  two  days  aftenvaids.  Pollock,  C.B.,  ruled  that  the  real 
belief  of  the  dying  man  was  the  question,  and  here  he  had  said,  notwith- 
standing the  opinion  of  the  surgeon,  he  believed  he  could  not  recover.  In 
the  case  of  Reg.  v.  Harvey  (Exeter  Sum.  Ass.  1864)  the  chief  evidence 
against  the  prisoner  consisted  of  certain  statements  made  by  the  deceased. 
They  were  admitted  by  Wightman,  J.,  because  it  appeared  clearly  from 
the  evidence  that  when  they  were  made,  deceased  had  expressed  an  opinion 
that  she  should  die  shortly,  and  had  not  chang^ed  that  opinion.  Her  whole 
conduct  intimated  that  she  had  no  hope  (or  belief)  of  recovery.  It  was 
obsei^ved  on  this  occasion  that  the  medical  and  other  witnesses  were 
more  desirous  of  telling  the  deceased  her  state,  than  of  ascertaining 
what  her  own  opinion  was.  In  other  cases  (Reg,  v.  Wanttall^  Leeds 
Aut.  Ass.  1869,  and  Reg.  v.  Pettingilly  C.  C.  C.  April,  1872),  Cleasby,  B., 
held  that  before  a  declaration  could  be  admitted  as  evidence,  even  when 
taken  down  by  a  magistrate,  there  must  be  clear  proof  that  the  person 
making  it  was  in  momentary  expectation  of  death,  or  that  death  was 
imminent.  In  Reg,  v.  Loiidesborough  (York  Lent  Ass.  1871),  Brett,  J., 
declined  to  receive  a  statement  because  the  evidence  went  no  further  than 
this — the  dying  youth  said  he  thought  he  should  not  get  better ;  and  in 
Reg.  v.  Barrett  (Leeds  Lent  Ass.  1869),  Cleasby,  B.,  rejected  a  statement 
in  which  the  expression  used  by  the  deceased  was — she  thought  she  should 
not  recover.  This  was  also  the  opinion  of  the  surgeon  at  the  time  the 
statement  was  made,  but  this  did  not  prove  that  she  believed  her  death 
to  be  impending.  In  the  case  of  Jenkins  (Crown  Cases  Reserved,  April 
1869),  a  statement  was  rejected  because  the  dying  person,  in  using  the 
expression  *  I  have  no  hope  of  my  recovery,'  requested  that  the  words  'at 
present '  should  be  added. 

One  test  of  the  correctness  of  a  statement  is,  that  the  dying  person  has 
given  at  different  times  and  to  different  persons  the  same  account,  but  in 
different  language,  and  that  the  details  are  consistent  with  each  other. 
Even  if  he  recovers  after  making  it,  and  lives  some  hours  or  days,  the 
statement  >vill  be  admissible  pi-ovided  it  was  made  under  the  sense  or 
impression  of  almost  immediate  death.  It  is  the  proof  of  the  sense  of 
impending  dissolution  whicli  determines  its  admissibility.  Erie,  C.J.,  in 
Seton*s  case  (Reg.  v.  Pym,  Hants  Lent  Ass.  1846),  said,  *  The  law  admits 
these  declarations,  not  because  i*ecovery  is  impossible,  but  because  there  is 
in  the  mind  of  the  person  making  them  the  conviction  of  approaching 
death.' 

It  is  no  part  of  the  duty  of  a  medical  witness  to  fonn  a  judgment  on 
this  important  subject.  He  should  give  the  statement  as  it  was  made,  anil 
leave  the  Court  to  decide  upon  its  admissibility  from  the  circumstances 
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observed  by  liim  wifch  i*especfc  to  the  condition  of  the  patient.  He 
diould  not  render  himself  officious  in  extracting  information.  He  should 
«oeiTe  that  which  is  voluntarily  uttered,  and,  either  immediately  oi* 
m  the  earliest  possible  opportunity,  write  down  the  statement  in  the 
ientieal  words,  carefully  avoiding  his  own  interpretation  or  any  paraphrase 
f  them.  On  no  account  should  leading  questions  be  put — and  any  ques- 
km  should  be  simply  confined  to  the  purpose  of  explajning  what  may 
ppear  ambiguous  or  contradictory  in  the  declaration  itself.  It  is  well 
3iown  that  when  death  takes  place  from  violence,  especially  when  this 
iroceeds  from  loss  of  blood  or  a  wound  of  the  head,  delirium  is  apt  to 
upervene,  or  the  intellect  of  the  dying  person  becomes  confused.  Hence 
pneat  caution  should  be  used  in  receiving  a  declaration  in  such  cases,  since 
t  may  lead  to  the  implication  of  innocent  persons.  The  identity  of 
i  person  is  also,  imder  these  circumstances,  liable  to  be  mistaken ; 
ma  it  is  in  general  an  injudicious  proceeding  to  take  a  suspected 
pirty  before  one  who  is  dying,  in  order  that  he  may  be  identified.  At 
ting  time  there  may  be  a  half-delirious  state  of  mind,  not  easily  recog- 
niied  by  non-professional  persons;  and  confessions  or  statements  then 
■ade,  should,  when  they  implicate  other  persons  and  ai*e  not  strongly 
ooRbborated  by  circumstances,  be  regarded  with  great  suspicion.  A 
hi$l  mistake  of  this  kind  was  made  many  years  since  in  London.  A 
woman  was  maltreated  by  some  men  on  Kennington  Common.  She  was 
taken  to  St.  Thomas's  Hospital,  and  while  dying  from  the  effects  of  the 
riolence,  a  suspected  party  was  brought  before  her,  as  one  of  the  supposed 
mulants.  She  stated  that  he  was  one  of  those  who  had  assaulted  her. 
The  man  was  tried,  upon  her  declaration  respecting  his  identity — found 
fvltj  and  executed ;  but  a  year  after  the  execution,  his  innocence  was 
Mtisractorily  established  by  the  discovery  of  the  real  murderers. 

In  Beg.  v.  Qualter  (Sta^ord  Lent  Ass.  1854),  the  escape  of  a  criminal 
WIS  attributed  to  the  neglect  of  the  medical  attendant  in  reference 
to  a  dying  declaration.  The  deceased  was  grossly  ill-treated,  as  it  was 
illeged,  by  the  prisoner  and  others.  He  lingered  from  June  19th  until 
Ang.  8th,  1853,  when  he  died  from  the  injuries  received.  On  his 
death-bed  he  made  certain  statements  implicating  the  prisoner,  and  upon 
tinse  the  case  for  the  prosecution  chiefly  rested.  Qualter  was  tried  for  the 
Bwipder.  The  deceased  told  his  wife  that  he  knew  he  should  not  recover, 
bat  this  was  after  he  had  made  the  statement  against  Qualter,  and  it  was 
tlierefore  inadmissible.  A  similar  declaration  afEecting  the  prisoner  was 
nlMequently  made  by  the  deceased  to  the  surgeon  ;  and  it  seems  that  the 
iiD]|;eon  had  told  the  wife  that  her  husband  would  not  recover,  but  not  in 
fte  presence  or  hearing  of  the  deceased :  hence  the  declaration  made  by 
ieceased  to  him  was  inadmissible,  and  the  prisoner  was  acquitted.  There 
iis  a  want  of  proof,  in  fact,  that  the  statement  to  either  had  been  made  by 
lie  dying  man  while  he  was  under  the  conviction  of  approaching  death. 
lad  the  surgeon  informed  the  deceased  that  he  could  not  recover,  or  had  he 
Dade  the  announcement  to  the  wife  in  her  husband's  presence  and  hearing, 
he  declaration  might  have  been  made  under  circumstances  to  render  it  ad- 
lissible.  It  is  advisable,  in  all  cases  when  a  medical  man  perceives  that  the 
Boovery  of  a  wounded  person  is  impossible,  that  he  should  take  the  first 
pportunity  of  stating  his  opinion  to  the  wounded  person  in  the  presence 
r  others,  so  that  the  ends  of  justice  may  not  be  defeated  by  reason  of 
be  non-observance  of  these  legal  forms.  (See  Beg.  v.  Harvey,  Exeter 
!um.  Ass.  1854.)  His  duty  does  not  end  here.  In  spite  of  the  medical 
pinion  thus  expressed,  the  dying  person  may  himself  have  some  hope  or 
elief  that  he  shall  recover.  It  is  therefore  his  duty  to  elicit  from  the 
Bnon  wishing  to  make  the  statement  what  his  opinion  of  his  condition  is 
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— whether  he  himself  actually  believes  that  he  is  dying,  or  has  some  expec 
tation  of  recovery. 

Wounds  causing  grievous  bodily  liarm. — ^A  wound  may  not  be  dangerous 
to  life,  but  it  may  have  produced  '  grievous  bodily  harm.*  This  question  is 
sometimes  put,  although  the  usual  practice  is  to  leave  it  to  be  drawn  by 
the  jury  as  an  infei'ence  from  a  professional  description  of  the  injun\ 
These  words  havje  a  vague  signification ;  but  it  would  perhaps  be  difficult 
to  substitute  for  them  others  less  open  to  criticism.  They  evidently  refer 
to  a  minor  description  of  offence,  and  are  applied  commonly  to  those  injuries 
which,  while  they  do  not  actually  place  life  in  danger,  may  be  attended 
with  considerable  personal  inconvenience,  or  be  in  some  way  detrimental  to 
the  health  of  the  wounded  party.  Pollock,  C.B.,  stated  on  one  occasion 
that  '  grievous  bodily  hann '  would  i*easonably  apply  to  such  an  injury 
as  would  i*ender  medical  ti-eatment  necessary.  It  is  always  a  question 
for  a  jury,  whether  the  intent  of  the  prisoner,  in  inflicting  a  wound,  was 
or  was  not  to  pi-oduce  gi-ievous  bodily  harm.  Sometimes  the  nature  or 
the  situation  of  a  wound,  as  well  as  the  kind  of  weapon  used,  will  at  once 
explain  the  intent :  so  far  the  medical  witness  may  assist  the  Court,  bv 
gi\'ing  a  plain  descWption  of  the  injlir}%  as  well  as  of  the  consequences  with 
which  it  is  usually  attended.  It  may  happen  either  that  the  wound  itself 
is  not  of  a  serious  natui'e,  and  yet  the  intention  of  a  prisoner  may  have  been 
to  do  grievous  bodily  harm ;  or,  as  in  the  following  case,  the  injun* 
may  be  really  serious,  and  yet  the  pnsoner  may  not  have  intended  to 
do  grievous  bodily  hami.  A  man  was  indicted  for  feloniously  wounding 
a  girl,  with  intent  to  do  grievous  bodily  harm.  He  kicked  her  in 
the  lower  part  of  her  abdomen — the  surgeon  described  the  injury  as  of 
the  most  serious  chai*acter,  and  said  that  at  one  time  he  considered  the  life 
of  the  prosecuti-ix  in  danger.  She  ^vas  still  suffering,  and  would  probablv 
feel  the  effects  of  the  injury  for  the  I'est  of  her  life.  The  judge  in  summinrr 
up  the  case  told  the  jury  that  the  material  question  for  them  to  consider 
was  the  intent  of  the  prisoner.  It  was  not  because  serious  injury  was  the 
result  of  a  prisoner  s  act,  that  they  wei*e  therefore  to  infer  his  intention  was 
to  do  that  injury ;  and  they  wore  to  judge,  from  all  the  circumstances, 
whether,  at  the  time  he  kicked  the  pi'osecutiix,  he  intended  to  do  her 
grievous  bodily  hann,  as  was  imputed  to  him  by  the  indictment,  or  whether 
he  was  merely  guilty  of  a  common  assault.  He  was  found  guilty  of  a 
common  assault.  (Beg.  v.  Haynes,  C.  C.  C.  Sept.  1847.)  In  Beg.  v. 
Davis  (Chelmsford  Aut.  AlSS.  1871)  a  man  was  charged  with  wounding 
with  inte^it  to  do  grievous  bodily  harai.  It  appeared  from  the  evidence 
that  the  prisoner,  half-drunk,  and  during  a  quarrel,  suddenly  stabbed 
the  prosecutor,  inflicting  a  dangerous  wound,  with  which  he  was  laid 
up  for  a  month.  For  a  fortnight  he  was  in  danger.  It  was  contended 
that  there  was  no  intent  to  produce  giievous  bodily  harm.  Bram- 
well,  B.,  said  the  jury  might  satisfy  themselves  on  that  point  by  look- 
ing to  the  circumstances  of  the  case.  Could  a  man  inflict  such  a  wound  &<« 
this  without  having  an  intention  to  inflict  gidevous  bodily  injury  ?  Tbr 
prisoner  was  not  so  drunk  but  that  he  knew  what  he  was  doing,  and  all 
the  circumstances  showed  premeditation  and  intention — the  nature  of  the 
wound,  the  weapon  used,  and  the  part  of  the  body  struck  where  an  injnn* 
was  so  likely  to  be  dangei-ous.  The  prisoner  was  found  guilty  of  the 
intent.  In  cases  of  this  description,  the  intent  with  which  a  wound  was 
inflicted  is  usually  made  out  by  evidence  of  a  non-medical  kind.  (See  also 
Beg.  V.  Maslin^  Devizes  Sum.  Ass.  1838.) 

These  are  the  principal  medico-legal  questions  connected  with  wounds, 
when  the  wounded  person  is  seen  while  living.  We  will  suppose,  however, 
that  the  wounded  person  is  found  dead,  and  an  examination  of  the  bodv  i> 
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neqnired  to  be  made.  The  most  difficult  paH  of  the  duty  of  a  medical 
jarist  now  commences.  Among  the  numerous  questions  which  here  present 
themselves,  the  first  which  demands  examination  is,  whether  the  wound 
was  inflicted  on  the  body  before  or  after  death. 


CHAPTER  35. 

EUMINATION  OF  WOUNDS  IN  THE  DEAD  BODY — ^ALL  THE  CAVITIES  SHOULD  Bi: 
INSPECTED— ACQUITTALS  FROM  THE  NEGLECT  OF  THIS  RULE — CHARACTERS  OP 
A  WOUND  INFLICTED  DURING  LIFE— OF  A  WOUND  MADE  AFPER  DEATH — 
EXPERIMENTS     ON     AMPUTATED     LIMBS— CAUTION     IN     MEDICAL     OPINIONS — 

WOUNDS    OR     INJURIES     UNATTENDED     WITH     BLEEDING ECCHTM0SI8     FROM 

TIOLENCE — EVIDENCE   FROM   ECCHTMOSIS — ECCHYM0SI8  FROM  NATURAL  CAUSKS 
— IS   ECCHTMOSIS   A   NECESSARY   RESULT  OF  VIOLENCE? 

Examination  of  Wounds. — In  examining  a  wound  on  a  dead  body,  it  is 
proper  to  obsei*ve  its  situation,  extent,  length,  breadth,  depth,  and  direc- 
tioii : — whether  there  is  about  it  effused  blood,  either  liquid  or  coagulated ; 
whether  there  is  ecchymosis,  i.e.  a  livid  discoloration  of  the  skin  from  the 
effused  blood ;  whether  the  surrounding  parts  are  swollen,  whether  adhesive 
Butter  or  pus  is  effused,  and  whether  the  edges  of  the  wound  are  gan- 
gnnous,  or  any  foreign  substances  are  present  in  it.  Care  must  be  taken 
that  putrefaction  is  not  mistaken  f oi*  a  gangrenous  condition  of  the  wound. 
The  wound  may  be  examined  by  gently  inti'oducing  into  it  a  bougie,  and 
Offiying  on  the  dissection  around  this  instrument,  avoiding  as  much  as 
ponible  any  interference  with  the  external  appearances.  The  preservation 
of  the  external  form  will  allow  of  a  compai*ison  being  made  at  any  future 
tune  between  the  edges  of  a  wound  and  a  weapon  found  on  a  suspected 
penon.  Of  all  these  points  notes  should  be  taken,  either  on  the  spot  or 
onmediately  afterwards.  In  the  dissection  every  muscle,  vessel,  nerve,  or 
organ  involved  in  the  injury,  should  be  traced  and  described.  This  will 
m^le  a  witness  to  answer  many  collateral  questions  that  may  unexpectedly 
ttifle  during  the  inquiry.  Another  point  should  be  especially  attended  to. 
A  medical  practitioner  has  frequently  contented  himself  by  confining  his 
ittection  to  the  injured  part,  thinking  that  on  the  trial  of  an  accused  party 
tte  questions  of  counsel  would  be  limited  to  the  situation  and  extent  of  the 
Voond  only,  but  this  is  a  mistake.  If  the  cause  of  death  be  obscure,  on  no 
looonnt  should  the  inspection  be  abandoned  until  all  the  important  organs 
t&d  cavities  of  the  body  have  been  closely  examined;  since  it  may  be 
tinned  thftt  a  natural  cause  of  death  might  have  existed  in  that  organ 
^  cavity  which  the  medical  witness  had  neglected  to  examine.  (Beg.  v. 
oUoway^  Abingdon  Aut.  Ass.  1860.)  It  rests  with  the  practitioner  to  dis- 
(ove  the  probability  thus  urged  by  counsel,  but  he  has  no  facts  on  which 
i  can  base  an  opinion,  and  the  prisoner,  of  whose  guilt  there  may  be  but 
He  doubt,  will  have  the  benefit  of  his  inattention  and  be  acquitted  by 
e  jury. 

In  the  medical  reports  on  the  examination  of  the  bodies  of  wounded 
tvons,  care  should  be  taken  to  avoid  the  introduction  of  any  remarks  in 
e  form  of  inferences  from  or  comments  on  the  facts  of  the  case.  At  the 
M  of  McLachlan  (Glasgow  Sept.  Circ.  1862),  Lord  Deas  objected  to 
0  statements  in  the  medical  report,  *  that  the  body  of  deceased  had  been 
and  nnder  circumstances  of  great  suspicion,'  and  '  that  there  were  marks 
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of  a  severe  conflict.'  When  the  witness  was  cross-examined  on  the  medical 
facts  which  had  led  him  to  the  conclusion  that  there  had  been  a  '  serere 
conflict,'  it  I'esolved  itself  into  the  statement  that  there  were  marks  of 
blood  on  the  flags,  which  indicated  that  the  body  had  been  dragged  along 
the  floor  after  death ;  but  he  was  unable  to  mention  anj  medical  facts  hj 
which  this  form  of  expression  could  be  justified.  Inferences  of  this  kind 
should,  as  a  rule,  be  excluded  from  medical  evidence  and  reports. 

In  making  an  inspection  of  the  body,  the  state  of  the  stomach  should 
not  be  overlooked.  Death  may  have  been  apparently  caused  by  violence, 
and  yet  really  be  due  to  poison.  Wildberg  was  called  upon  to  examine  the 
body  of  a  girl  who  had  died,  apparently  from  the  efiEects  of  the  violence, 
while  her  father  was  chastising  her  for  stealing.  On  the  arms,  shoulders, 
and  back  many  marks  of  blows  were  found  ;  and  under  some  of  them  blood 
was  efPused  in  large  quantity.  The  m juries,  although  severe,  did  not, 
however,  appear  sufficient  to  account  for  sudden  death.  He  therefore  pro- 
ceeded to  examine  the  ca\'ities,  and  on  opening  the  stomach,  he  found  it 
very  much  inflamed  and  lined  with  a  white  powder,  which  was  pro^'ed  to 
be  arsenic.  It  turned  out  that  on  the  theft  being  detected,  the  girl  had 
taken  arsenic  for  fear  of  her  father's  anger :  she  vomited  during  the 
flogging,  and  died  in  slight  convulsions.  Upon  this  Wildberg  imputed 
death  to  the  arsenic,  and  the  man  was  discharged.  A  gentleman,  having 
taken  eleven  grains  of  strychnine,  threw  himself  out  of  a  window  and  sus- 
tained great  bodily  injury.  The  surgeon  finding  so  much  more  spasm  than 
could  be  accounted  for  by  the  \'iolence  sustained,  discovered  the  real  state 
of  the  case  from  the  patient's  confession.  There  was  also  evidence  of  the 
purchase  of  the  poison.  The  cause  of  death  may  be  easily  assigned  in  sach 
cases  when  the  circumstances  are  known ;  but  it  is  evident  that  without 
proper  inquiry  and  great  care  in  conducting  examinations  after  death,  the 
apparent  may  be  sometimes  mistaken  for  the  real  cause.  (For  some 
interesting  cases  and  good  practical  suggestions  on  this  subject,  see  Belloc, 
*  Conra  de  Med  Leg.'  148.)  In  1864,  an  inquest  ^vas  held  at  Kilbum  on 
a  young  man  who  committed  suicide  by  throwing  himself  from  the  window. 
He  lived  sufficiently  long  to  inform  his  medical  attendant  that  he  had  first 
taken  corrosive  sublimate,  then  cut  open  his  wrist  that  he  might  bleed 
to  death,  and  finding  this  ineffectual,  threw  him.'^elf  from  the  window. 
Even  when  there  may  be  no  suspicion  of  poisoning,  it  \n\\  be  necessary  to 
observe  tlie  state  of  the  stomach  and  its  contents — i.e.  to  determine  whether 
it  contains  food,  the  nature  of  the  food,  and  the  degree  to  which  it  may 
have  undergone  digestion.  In  Beg,  v.  Spicer  (Berks  Lent  Ass.,  1846), 
the  falsehood  of  one  part  of  the  prisoner's  defence  was  nuide  evident  by  an 
examination  of  the  stomach.  The  deceiised  \vas  found  dead  at  the  foot  of 
a  stair.  The  prisoner  stated  that  after  he  and  his  wife  had  had  their 
dinner,  he  heard  a  fall.  The  woman  had  died  instantaneously,  and  tiie 
fall  was  heard  by  neighbours  at  or  near  the  dinner-hour.  The  stomach 
was  quite  empty  ;  there  was  no  trace  of  food.  It  was  therefore  clear  that 
this  part  of  the  prisoner's  story  was  untrae,  as,  had  the  deceased  died 
immediately  after  dinner,  some  portion  of  imdigested  food  would  have  been 
found. 

Description  of  wounds. — It  is  impossible  to  impress  too  strongly  on  the 
mind  of  a  medical  witness,  that  in  describing  the  wounds  which  he  has 
found  on  the  examination  of  a  body,  ho  should  employ  plain  and  simple 
language,  and  avoid  as  much  as  possible  the  use  of  technical  or  professional 
terms.  The  natural  desire  of  a  good  witness  is  to  make  himself  under- 
stood :  but  this  cannot  be  accomplished  if  he  clothes  his  ideas  in  language 
which  is  incomprehensible  to  educated  men  of  the  legal  profession,  and 
a  fortiori  to  the  class  of  men  who  constitute  juries.     A  medical  witness 
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bonld,  for  his  own  credit  and  for  that  of  the  profession  to  which  he  belongs, 
aploj  plain  and  simple  language  in  describing  a  wound,  as  well  as  in 
ving  his  evidence  generally.     (See  p.  30.) 

Charaeters  of  a  wound  inflicted  during  life, — If  we  find  about  a  wound 
arks  of  gangrene,  the  effusion  of  adhesive  or  purulent  matter,  or  if  the 
Iges  are  swollen,  and  cicatrization  has  commenced,  it  is  not  only  certain 
lat  the  injnry  must  have  been  inflicted  before  death,  but  that  the  person 
list  have  lived  some  time  after  it  was  inflicted.  Marks  of  this  descrip- 
cm  will  not,  however,  be  commonly  found  when  death  has  taken  place 
ithin  ten  or  twelve  hours  from  the  infliction  of  the  injury.  A  wound 
hich  proves  fatal  within  this  period  of  time  will  present  throughout  much 
le  same  characters.  Thus,  supposing  it  to  have  been  incised,  there  will  be 
aoes  of  more  or  less  bleeding,  the  blood  having  chiefly  an  arterial  character, 
id  it  will  be  found  coagulated  where  it  has  fallen  on  surrounding  bodies. 
he  edges  of  the  wound  are  everted,  and  the  muscular  and  cellular  tissue 
round  is  deeply  reddened  by  effused  blood.  Coagula  or  clots  are  found 
Ihering  to  the  wound,  provided  it  has  not  been  interfered  with.  The 
rincipal  characters  of  a  wound  inflicted  during  life  are,  then,  the  following : 
.  Eversion  of  the  edges  owing  to  vital  elasticity  of  the  skin.  2.  Abundant 
feeding,  often  of  an  arterial  character,  with  general  diffusion  of  blood  in 
le  surrounding  parts.  8.  The  presence  of  coagula.  The  wound  may  not 
aire  involved  any  vessel,  and  there  may  be  no  appearance  of  bleeding,  still 
le  edges  will  be  everted,  and  the  muscles  and  skin  retracted.  By  an 
bservation  of  this  kind  made  on  the  body  of  a  new-bom  child  (case  of 
\liphick,  March,  1848),  Prince  was  enabled  to  state  that  the  child  was 
ving  when  it  was  inflicted,  an  opinion  afterwards  confirmed  by  the  con- 
SMion  of  the  mother. 

Characters  of  a  wound  made  after  death. — If  the  wound  on  a  dead  body 
I  not  made  until  twelve  or  fourteen  hours  have  elapsed  from  the  time  of 
leath,  it  cannot  be  mistaken  for  one  produced  during  life.  Either  no  blood 
I  effused,  or  it  is  of  a  venous  character,  i.e.  it  may  have  proceeded  from 
ome  divided  vein.  The  blood  is  in  small  quantity,  commonly  liquid,  and 
i  does  not  coagulate  as  it  falls  on  surrounding  bodies,  like  that  poured  out 
i  a  wound  in  the  living.  The  edges  are  soft,  yielding,  and  destitute  of 
lasticity ;  they  are  therefore  in  close  approximation.  The  cellular  and 
iDScnlar  tissues  around  are  either  not  infiltrated  with  blood,  or  only  to  a 
ery  partial  extent.  There  are  no  coagula  within  the  wound.  In  experi- 
menting upon  amputated  limbs,  the  author  found  these  characters  in  a 
oond  produced  two  or  three  hours  after  death,  although  they  are  best  seen 
ben  the  wound  is  not  made  until  after  the  body  has  lost  all  its  animal  heat. 
I  wounds  on  the  dead  body,  divided  arteries  have  no  marks  of  blood  about 
fim,  while  in  the  living  body  the  fatal  bleeding  commonly  proceeds  from 
ese  vessels.  Hence  in  a  wound  on  the  living,  it  will  be  found  that  the 
rrounding  vessels  are  empty.  The  chief  characters  of  a  wound  after 
ath  are,  therefore :  1.  Absence  of  copious  bleeding.  2.  If  there  is  bleeding 
18  exclusively  venous.  3.  The  edges  of  the  wound  are  close,  not  everted. 
There  is  no  diffusion  of  blood  in  the  cellular  tissue.  5.  There  is  an 
aence  of  coagula.  But  it  may  happen  that  a  wound  has  been  inflicted 
>ii  after  death,  and  while  the  body  is  yet  warm.  The  distinction  between 
NTonnd  then  made  and  one  made  during  life  is  not  so  well  marked  as  in 
lands  inflicted  at  a  later  period  after  death.     Observations  of  this  kind 

the  human  subject  must  of  course  be  purely  accidental;  and  there 
»  many  obstacles  to  the  performance  of  experiments  on  bodies  recently 

In  conjunction  with  Aston  Key,  the  author  performed  some  experi- 
ints  on.  recently  amputated  limbs.     Two  minutes  after  a  leg  had  been 
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amputated  a  deeply  incised  wound  was  made  in  the  calf.  It  must  be 
borne  in  mind  that  in  the  case  of  an  amputated  limb,  blood  will  have 
drained  from  the  severed  member,  and  that  the  conditions  are  not  pre- 
cisely those  of  a  wound  inflicted  after  death  upon  the  unsevered  limb.  At 
the  moment  that  the  wound  was  made  the  skin  retracted  considerabiy, 
causing  a  protrusion  of  the  adipose  substance  beneath;  the  quantity  of 
blood  which  escaped  was  small,  and  the  cellular  membrane,  by  its  sadden 
protrusion  forwards,  seemed  mechanically  to  prevent  its  exit.  The  wound 
was  examined  after  the  lapse  of  twenty-four  hours :  the  edges  were  red. 
bloody,  and  everted ;  the  skin  was  not  in  the  least  degree  swollen,  but 
merely  somewhat  flaccid.  On  separating  the  edges,  a  small  quantity  of 
fluid  blood  escaped,  but  no  coagula  were  seen  adhering  to  the  muscles. 
At  the  bottom  of  the  wound,  however,  there  was  a  small  quantity  of 
coagulated  blood  ;  but  the  coagula  were  so  loose  as  readily  to  break  down 
under  the  finger.  In  a  second  experiment,  ten  minutes  after  the  separation 
of  the  member  from  the  bodv,  a  wound  of  similar  extent  was  made  on  the 
outer  side  of  the  leg,  penetrating  te  the  deep-seated  layer  of  muscles.  In 
this  case  the  skin  appeared  te  have  already  lost  its  elasticity,  for  the  edges 
of  the  wound  became  but  slightly  everted,  and  scarcely  Any  blood  escaped 
from  it.  On  examining  the  leg  twenty-four  hours  afterwards,  the  edges 
of  the  incision  were  pale,  and  perfectly  collapsed,  presenting  none  of  the 
characters  of  a  wound  inflicted  during  life.  At  the  bottom  of  the  wound 
and  inclosed  by  the  di\4ded  muscular  fibres,  there  were  some*  coagula  of 
blood  ;  but  these  were  fewer  than  in  the  former  experiment.  A  portion 
of  liquid  blood  had  evidently  esca]>ed,  owing  to  the  leg  having  been  moYed. 
Other  experiments  were  performed  at  a  still  later  period  after  the  removal 
of  the  limbs ;  and  it  was  found  that  in  proportion  to  the  length  of  time 
suffered  to  elapse  before  the  production  of  a  wound,  so  were  the  appear- 
ances less  distinctly  marked ;  that  is  to  say,  the  less  likely  were  they  to  be 
confounded  with  similar  injunes  inflicted  upon  a  living  body.  When  the 
incised  wound  was  not  made  until  two  or  three  hours  after  the  removal  of 
the  limb,  although  a  small  quantity  of  liquid  blood  was  effused,  no  coagula 
were  found. 

When  an  incised  wound  is  the  cause  of  death,  the  person  dies  either 
immediately,  in  which  case  there  is  copious  bleeding  from  the  wounded 
organ  or  some  large  vessel,  or  ho  dies  after  some  time,  in  which  case, 
as  the  wound  continues  to  bleed  during  the  time  that  he  survives,  the 
longer  he  lives  the  more  copious  will  be  the  effusion  of  blood.  In  a  wound 
inflicted  after  death,  and  while  the  body  is  warm,  nothing  of  this  kind 
is  observed.  Unless  the  weapon  injure  one  of  the  large  veins,  the  bleed- 
ing is  generally  slight,  so  that  the  quantity  of  blood  lost  may  assist  us  in 
determining  whether  the  wound  was  made  during  Hfe  or  after  death. 
When  the  body  has  been  moved,  and  all  marks  of  blood  effaced  by  washing, 
rules  of  this  kind  cannot  serve  a  medical  witness,  and  the  time  at  which 
the  wound  was  actually  inflicted  must  then  be  deduced  from  other  circum- 
stances. In  the  case  of  Greoiacre,  who  was  con\'icted  in  1837  of  the  murder 
and  mutilation  of  a  female,  this  formed  a  matenal  part  of  the  medical 
e\ndence.  The  head  of  the  deceased  had  been  severed  from  the  body,  and 
the  question  was,  whether  this  severance  had  taken  place  during  life  or 
after  death.  The  prisoner  alleged  in  his  defence  that  it  was  after  death : 
but  the  medical  e^4dence  went  to  establish  that  the  head  must  have  been 
cut  off  while  the  woman  was  living,  but  probably  after  she  had  been 
rendered  insensible  by  a  blow  on  that  part,  the  marks  of  which  were 
plainly  visible.  This  medical  opinion  was  founded  on  two  circumstances. 
The  muscles  of  the  neck  were  retracted,  and  the  head  was  completely 
diuined  of  blood,  showing  that  a  copious  and  abundant  flow  must  have 
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led  at  the  time  of  separation,  and  therefore  indicating  that  the 
alation  was  probably  going  on  at  that  time.  On  cutting  off  a  head 
r  death  a  small  quantity  of  blood  may  escape  from  the  jugular  veins  : 
this  soon  ceases,  and  the  quantity  lost  is  insufficient  to  affect  materially 
contents  of  the  vessels  of  the  head.  The  chief  medical  witness,  Gird- 
d,  expressed  himself  with  proper  caution,  by  stating,  in  answer  to  a 
Btion  from  the  judge,  that  the  wounds  in  the  neck  had  been  inflicted 
er  during  life  or  very  shortly  after  death,  while  the  body  still  preserved 
nrarmth.  The  circumstantial  evidence  tended  to  show  that  the  deceased 
I  first  stunned,  and  that  her  head  was  cut  off  while  she  was  in  a  state 
itupor. 

A  post-mortem  lacerated  wound  occurring  as  the  result  of  accident, 
J  be  attended  with  such  an  effasion  of  blood  as  to  deceive  a  medical 
a,  unless  all  the  facts  of  the  case  are  known.  In  another  part  of 
3  work  (p.  92)  is  described  a  case  communicated  by  Gibson, 
nierly  the  surgeon  of  Newgate  Prison,  in  which,  except  from  the  proof 
accident  after  death,  a  8ui*geon  might  have  come  to  the  conclusion  that 
i  deceased  had  been  maltreated  daring  life.  In  any  case  in  which  it  is 
ibtful  whether  a  wound  was  inflicted  on  a  living  or  dead  body,  it  will  be 
iper  to  adopt  the  same  cautious  mode  of  expressing  a  medical  opinion : 
ce  it  must  be  remembered  there  are  no  decisive  characters  by  which 
imds  of  the  kind  referred  to  can  be  distingnished  ;  and  a  medical  witness 
IS  likely  to  be  wrong  as  right  in  selecting  either  hypothesis.  It  is  a 
isiderable  step  in  evidence,  when  we  are  able  to  assert  that  a  particular 
and,  found  on  a  dead  body,  must  have  been  inflicted  either  during  life 
mmediately  after  death  ;  for  it  can  scarcely  be  supposed  that  in  a  case 
ling  for  criminal  investigation,  any  one  but  a  murderer  would  think  of 
licting  upon  a  body  immediately  after  death,  a  wound  which  would 
luredly  have  produced  fatal  effects  had  the  same  person  received  it  while 
ing.  So  soon  as  such  an  opinion  can  be  safely  expressed  by  a  witness, 
comstantial  evidence  ^vill  often  make  up  for  tliat  which  may  be,  medically 
Aking,  a  matter  of  uncertainty. 

Wounds  or  injuries  unattended  with  lioimorrhage. — The  copious  effusion 
blood  has  been  set  down  as  a  well-marked  character  of  a  severe  wound 
eived  during  life ;  but  this  observation  applies  chiefly  to  cuts  and  stabs. 
»rated  and  contused  wounds  of  a  severe  kind  are  not  always  accom- 
ied  by  much  bleeding,  even  when  a  large  blood-vessel  is  implicated.  It 
roll  known  that  a  whole  member  has  been  torn  from  the  body,  and  that 
le  blood  has  been  lost ;  but  in  such  cases  coagula  or  clots  of  blood  arc 
imonly  found  adhering  to  the  separated  parts,  a  character  which  indi- 
es that  the  wound  was  inflicted  either  during  life  or  soon  after  death, 
le  the  blood  was  warm  and  fluid.  When  a  lacerated  or  contused  wound 
jIves  a  highly  vascular  part,  although  no  large  blood-vessels  may  be 
plicated,  it  is  liable  to  cause  death  by  loss  of  blood.  A  prisoner  was 
rged  (Beg,  v.  Cawley,  Liverpool  Wint.  Ass.  1847)  with  having  caused 
death  of  his  wife  by  kicking  her  in  the  lower  part  of  the  abdomen. 
dons  bleeding  followed,  and  in  spite  of  medical  assistance  the  woman 
I  very  shortly  afterwards,  evidently  from  exhaustion  produced  by  the 
of  blood.  It  was  stated  in  evidence  that  there  was  no  external  lacera- 
,  but  an  examination  of  the  body  showed  that  a  contused  wound  of  the 
[tals  had  been  produced  internally,  and  had  given  rise  to  fatal  bleeding. 
re  is  nothing  at  all  remarkable  in  such  a  result,  considering  the  abun- 
oe  of  small  blood-vessels,  in  these  parts  of  a  woman. 
'Ecchymosis  from  violence. — Contusions  and  contused  wounds  are  com- 
ily  accompanied  by  a  discoloration  of  the  surrounding  skin,  to  which 
term  ecchymosis    (iKxyw,  to  pour  out)  is  applied.     The  subject  of 
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ecchymoBis  is  of  considerable  importance  in  legal  medicine,  since  it  has 
often  given  rise  to  medical  difficulties  and  complicated  qneationB.  It  con- 
sists essentially  in  the  effusion  of  blood,  generally  from  small  mptureil 
vessels,  into  the  cellular  membrane  beneath  the  skin.  An  ecchymoeis 
is  commonly  superficial,  affecting  only  the  layers  of  the  skin,  and  show- 
ing itself  externally,  either  immediately  or  in  the  course  of  a  short 
time,  in  the  form  of  a  deep  blue  or  livid  red  patch.  Acoording  to 
Chowne,  the  former  colour  is  met  with  in  the  ecchymosis  slowly  pro- 
duced ;  while  that  which  is  the  immediate  result  of  violence  is  red  or  livid 
red.  In  some  instances  the  ecchymosis  is  deep-seated,  the  blood  bein^ 
poured  out  among  the  muscles  and  beneath  the  membranes  enclosing  them : 
its  extent  cannot  then  be  so  readily  determined  by  the  amount  of  external 
discoloration,  for  this  is  commonly  slight,  and  it  may  appear  only  after 
the  lapse  of  some  hours,  or  even  two  or  three  days.  Sometimes  the 
ecchymosis  shows  itself  not  over  the  immediate  seat  of  injury  or  around  it, 
but  at  some  distance  from  it.  Chowne  met  with  an  instance  in  which 
a  young  man  received  a  severe  bruise  on  the  inner  ankle.  In  two  days. 
ecchymosis  appeared  around  the  outer  ankle.  When  blood  has  once 
escaped  from  the  small  vessels,  it  will  sooner  or  later  difhise  itself  where  it 
meets  with  the  least  resistance,  and  the  layers  of  skin  in  the  part  stmck 
may  become  so  condensed  by  the  blow,  that  the  blood  is  diffused  in  the 
cellular  membrane  of  the  adjoining  parts.  Syme  met  with  a  case  in 
which  a  compound  frac^ture  of  the  tibia  about  one-third  down,  was 
produced  by  the  wheel  of  a  carriage  passing  over  the  leg  of  a  woman. 
There  was  no  ecchymosis  around  the  seat  of  injury,  but  after  some  days, 
the  skin  of  the  knee  and  lower  part  of  the  thigh  became  discoloured^ 
(*  Ed.  Med.  and  Surg.  Jour.'  Oct.  1836.)  Ecchymosis  may  sometimes 
proceed  from  causes  irrespective  of  the  direct  application  of  violence  to  the 
skin.  Strong  muscular  exertions,  the  act  of  vomiting,  and  many  other 
conditions,  may  give  rise  to  a  ruptui'e  of  the  minute  vessels,  and  to  an 
effusion  of  blood  in  parts  which  have  been  stretched  or  compressed.  It 
has  been  known  to  be  produced  to  a  great  extent  around  the  knee  (without 
any  blow),  from  the  stretching  of  the  ligament  of  the  kneepan  in  a  person 
who  was  trying  to  save  himself  from  suddenly  falling  forwards  with  his 
knee  bent  under  him.  Such  cases  are  commonly  recognized  by  i^ere 
being  no  mark  of  mechanical  injury  about  the  part :  the  skin  is  smooth  and 
unabraded. 

Ecchymosis  signifies  an  effusion  or  a  pouring  out  of  blood;  but  the 
effusion  may  be  so  deep-seated  (extravasation)  as  not  to  present  any  external 
discoloration.  It  is  scarcely  necessary  to  observe  that  the  term  effusion 
applies  to  internal  as  well  as  to  external  hsBmorrhage,  and  unless  this  is 
borne  in  mind  medical  testimony  may  be  wholly  misunderstood.  Some  years 
ago,  on  a  trial  at  Edinburgh,  the  public  prosecutor  attempted  to  prove  that 
the  person  assailed  had  been  wounded  to  the  effusion  of  blood,  which,  accord- 
ing to  the  law  of  Scotland,  is  an  aggravation  of  guilt  in  such  eases.  When 
the  principal  medical  witness  was  examined  as  to  the  injuries  inflicted,  he 
was  asked  whether  any  blood  had  been  effused ;  and  he  replied  that  a  great 
deal  must  have  been  effused.  But  he  meant  effusion  of  blood  under  the  sldn, 
constituting  the  contusion  or  bruise  described,  while  the  Court  at  first 
received  the  answer  as  implying  that  there  had  been  a  considerable  loss  of 
blood  from  a  wound  externally.  The  ambiguity  was,  however,  detected. 
(*  Edin.  Month.  Jour.*  Nov.  1851,  p.  454.)  This  case  shows  the  importance 
of  medical  evidence  being  given  in  language  intelligible  to  all.  At  the 
same  time  the  amount  of  personal  injury  inflicted  is  not  at  all  dependent 
on  the  external  effusion  oC  h\ood.  T\\©  assault  may  be  of  a  most  serious 
kind,  and  yet  no  blood  bo  ei^uacd  tYiYou^V  ^  wwxxA  va.\^^^J«s\i.. 
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"Violence  inflicted  on  a  living  body  may  not  show  itself  under  the  form 
f  ecchyniosis  until  after  death,     A  man  received  several  kicks  on  the 
ywer  iHU*t  of  the  abdomen,  which  caused  a  rupture  of  the  bladder,  and 
ieath.  m>m  peritonitis.   He  died  in  about  thirty-five  hours ;  but  there  was  no 
loehymosis  in  the  seat  of  the  blows,  i.e.  in  the  pubic  and  lumbar  regions, 
mtil  after  death.     Hinze  met  with  a  ase  of  suicidal  hanging,  in  which 
t  was  observed  that  ecchymosis  appeared  in  the  course  of  the  cord  only 
iter  death.     (See  *  Hanging.')     A  medical  jurist  must  therefore  guard 
(gainst  the  error  of  supposing  that  when  a  blow  has  been  inflicted  on  a 
iving  person,  it  is  necessary  that  the  person  who  is  maltreated  should 
oirviTe  for  a  long  period  in  order  that  ecchymosis  should  be  produced. 
riiese  &ct8  simply  prove  that  the  cause  producing  the  ecchymosis  may 
iperate  daring  life,  but  there  may  be  no  appearance  of  it  until  after  death. 
Uiis  disposes  of  a  popular  error  that  ecchymosis  can  only  be  produced  in 
tlie  Jiving  body,  as  well  as  of  the  theory  that  unless  a  person  survives  f or 
lome  time  after  being  subjected  to  severe  blows  no  ecchymosis  will  be 
bond  on  the  body.     Among  numerous  cases  proving  that  this  statement 
ii  not  in  accordance  with  facts  may  be  mentioned  that  of  the  DucJiess  de 
Bmlin,  Aug.  1847.     This  lady,  who  was  assassinated  by  her  husband,  was 
attacked  while  asleep  in  bed.      The  number  of  wounds  on  her  person 
(tiiirty)  showed  that  there  had  been  gi*eat  resistance,  but  the  struggle  from 
fint  to  last  could  not  have  lasted  more  than  half  an  hour.     Yet,  on  in- 
ipection,  there  were  the  marks  of  numerous  ecchymoses,  which  had  resulted 
from  the  violent  use  of  fl,  bruising  instrument.     ('  Ann.  d'Hyg.'  1847,  t.  2, 
p.  877.)     Casper  considered  that  ecchymosis  i^equired  a  certain  time  for  its 
fKoduction,  and  that  if  a  person  died  speedily  from  the  effects  of  ^4olence, 
no  ecchymosis  would  be  found  on  the  body,  although  the  violence  might 
kave  been  of  a  bruising  nature.     (*  Handb.  der  Gerichtl.  Med.'  vol.  1, 
pi  121.)    The  case  of  the  Duchess  de  Praslin  shows  that  this  is  not  correct, 
md  Casper  himself  has  admitted  that  ecchymosis  may  be  produced  as  the 
malt  of  violence  applied  to  a  recently  dead  body  (see  *  Strangulation  '), 
i  result  which  is  in  accordance  with  other  facts  mentioned  above.     If 
Mohymosis  can  be  produced  by  violence  to  the  i*ecently  dead  body,  it  is  clear 
ftat  a  continuance  of  life  is  not  necessary  for  its  production.     The  follow- 
ing case  shows  how  these  facts  may  be  misapplied.     A  man  was  seen  to 
Uce  one  of  his  companions.     The  person  stinick  died  suddenly.     On  a 
SQfit-mortem  examination  the  mark  of  a  bruise  was  seen  over  the  sixth  and 
lorenth  ribs  on  the  right  side.  About  a  fortnight  before  this  fclow  was  struck, 
lie  deceased  had  met  with  an  accident :  a  heavy  box  fell  on  his  right  side, 
Hocked  him  senseless,  and  nearly  killed  him.     The  question  at  issue  was, 
iiether  the  ecchymosed  mark  on  the  side  was  owing  to  the  blow  struck 
lortly  before  the  man  died,  or  to  the  fall  of  the  box  upon  his  body  a 
rtnigbt  previously.     It  was  suggested,'on  the  authority  of  Casper,  that  as 
le  man  died  soon  after  the  blow  was  struck,  the  ecchymosis  could  not 
fcve  arisen  from  the  blow,  but  that  it  was  most  probably  due  to  the  fall  of 
e  box  a  fortnight  before.    (*  Lancet,'  1870,  II.  35.)    Such  a  case  does  not 
eaent  much  diflBculty.      If  the  ecchymosed  mark  is  blue  or  li\'id,  and 
cthoat  any  marginal  colours,  it  was  probably  the  result  of  the  blow  struck 
rt  before  death.    If  the  blood  is  fluid  at  the  time  of  the  violence,  and  the 
lall  capillary  vessels  are  torn  through,  a  blow  may  cause  efEusion  and  the 
oduction  of  an  ecchymosis  on  the  skin.     The  warm  liquid  blood  thus 
rased  will  find  its  way  into  the  cellular  tissue,  and  produce  the  usual 
temal  appearance.     If,  in  the  case  quoted,  the  ecchymosis  had  been  pro- 
Loed  a  fortnight  before,  it  would  have  shown  some  changes  of  colour  at 
e  margin,  as  described  in  the  next  paragraph. 

CTianges  of  colour  in  ecchymosis, — The  changes  which  take  place  in 
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the  colour  of  an  ecchymosed  spot  will  serve  to  aid  the  witness  in  givhig 
an  opinion  on  the  probable  time  at  which  a  contusion  has  been  inflicted. 
After  a  certain  period,  commonly  in  eighteen  or  twenty-four  honrs,  the 
blue  or  livid  margin  of  the  spot  is  observed  to  become  lighter;  it 
acquires  a  violet  tint,  and  before  its  final  disappearance  it  passes  succes- 
sively through  shades  of  a  green,  yellow,  and  lemon  colour.  During  this 
time  the  spot  is  much  increased  in  extent,  but  the  central  portion  of 
the  ecchymosis  which  received  the  violence,  is  always  darker  than  the 
circumference.  These  changes  are  due  to  changes  in  and  absorption 
of  the  blood  pigment.  The  colour  is  finally  entirely  removed  by  the 
absorption  of  the  blood.  The  extent  and  situation  of  the  ecchymosis,  the 
degree  of  violence  by  which  it  has  been  produced,  as  well  as  the  age  and 
state  of  health  of  the  person,  are  so  many  circumstances  which  may  in- 
fluence the  progress  of  these  changes.  Thus  an  ecchymosis  is  longer  in 
disappearing  in  the  old  than  in  the  young.  Watson  found  effused 
blood  in  an  ecchymosis  in  an  old  person,  five  weeks  after  the  infliction 
of  the  injury.  Whei*e  the  cellular  membrane  is  dense,  the  ecchymosis, 
ccBterts  paribus,  is  not  so  i-apidly  formed;  nor,  when  formed,  do  the 
above  changes  take  place  in  it  so  speedily  as  when  the  blood  is  efiPnsed 
into  a  loose  portion  of  membrane  like  that  surrounding  the  eye  or  existing 
in  the  scrotum.  In  some  instances  an  ecchymosis  has  been  observed 
to  disappear  without  undergoing  changes  of  colour  at  its  margin.  On 
examining  an  ecchymosed  portion  of  skin  which  has  suffered  from  a  severe 
contusion,  we  find  that  the  discoloration  affects  more  or  less  the  whole 
substance  of  the  true  skin,  as  well  as  the  cellular  membrane  beneath  it. 

Evidence  from  the  form  of  an  ecchymosis. — It  not  unfrequently  happens 
that  the  ecchymosis  produced  by  a  contusion  will  assume  a  form  indicative 
of  the  means  by  which  the  violence  was  offered.  In  hanging,  the  impres- 
sion caused  by  the  cord  on  the  neck  is  sometimes  ecchymosed,  and  indicates 
its  course  with  precision  ;  so  also  in  strangulation,  when  the  fingers  have 
been  violently  applied  to  the  fore  part  of  the  neck,  the  indentations  pro- 
duced may  serve  to  point  out  the  manner  in  which  life  was  destroyed.  A 
case  is  mentioned  by  Starkie,  which  shows  that  the  form  of  an  ecchymosis 
may  occasionally  furnish  presumptive  evidence  against  an  accused  par^. 
In  an  attempt  at  murder,  the  prosecutor,  in  his  own  defence,  struck  the 
assailant  violently  in  the  face  ^\dth  the  key  of  the  house-door,  this  being 
the  only  weapon  he  had  near  at  hand.  The  ecchymosis  which  followed 
this  contusion  corresponded  in  the  impression  produced  on  the  face  to  the 
wards  of  the  key  ;  and  it  was  chiefly  through  this  very  singular  and  un- 
expected source  of  evidence  that  the  assailant  was  afterwards  identified 
and  brought  to  trial.     (*  Law  of  Evidence,  vol.  1,  art.  Cir.  Ev.) 

Contusions  on  the  dead, — For  our  knowledge  of  the  effects  of  contvMns 
on  the  recently  dead  body,  we  are  greatly  indebted  to  Christison.  He 
found  that  blows  inflicted  on  a  dead  body  not  more  than  two  hours  after 
death,  gave  rise  to  appearances  on  the  skin  similar  to  those  which  resulted 
from  blows  inflicted  on  a  person  recently  before  death.  The  livid  discolora- 
tion thus  produced  genersdly  arose  from  an  effusion  of  the  thinnest  possible 
layer  of  the  fluid  part  of  the  blood  on  the  outer  surface  of  the  true  skin, 
but  sometimes  also  from  an  effusion  of  blood  into  a  perceptible  stratum  of 
the  true  skin  itself.  He  likewise  found  that  dark  fluid  blood  might  even 
be  effused  into  the  subcutaneous  cellular  tissue  in  the  seat  of  the  discoloia- 
tions,  so  as  to  blacken  or  redden  the  membranous  partitions  of  the  cells 
containing  the  fat ;  but  this  last  effusion  was  never  extensive.  From  this, 
then,  it  follows,  that  by  trusting  to  external  appearance  only,  contusions 
made  soon  after  death  may  be  easily  confounded  with  those  which  hare 
been  produced  by  violence  shortly  before  death. 
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a  contusion  has  been  caused  some  hours  before  death,  there  will  bo 
Dg  of  the  part,  and  probably  also  certain  changes  of  colour  in  the 
mosed  patch,  in  either  of  which  cases  there  will  be  no  difficulty  in 
Qg  an  opinion.  Although  ecchymosis,  or  an  appearance  analogous 
may  be  produced  on  a  body  after  death,  the  changes  in  colour  are 
net  with  only  under  peculiar  cii*cumstances,  to  be  presently  mentioned, 
t  blood  found  beneath  an  ecchymosed  spot  is  clotted,  this  will  afford  a 
mption  of  its  having  been  effused  during  life,  although,  strictly  speak- 
b  only  proves  that  the  effusion  must  have  taken  place  either  before 
,  or  very  soon  after  it.  The  experiments  related,  in  speaking  of  incised 
ds,  show  that  blood  effused  from  a  wound  ten  minutes  after  death, 
le  found  in  a  coagulated  state.  Again,  the  circumstance  of  the  blood 
!d  under  a  contused  wound  being  liquid,  is  not  a  proof  that  the  effusion 
place  after  death;  for  sometimes,  as  in  death  from  a  sudden  and 
it  shock  to  the  nervous  system,  or  in  cases  of  rupture  of  the  heart, 
Sused  blood  does  not  coagulate.  Blood  effused  into  the  spinal  canal 
g  life  is  often  fluid,  and  it  is  well  known  that  blood  may  be  found 
ilated  in  some  parts  of  the  body,  while  it  remains  fluid  in  others. 
i  coagulates  more  slowly  in  the  dead  body  than  in  a  vessel  into  which 
I  been  drawn  during  life  or  after  death.  The  blood  may  remain  fluid 
dead  body  from  four  to  eight,  and,  according  to  Donne,  as  long  a» 
:e  hours  after  death.  (*  Cours  de  Microscopic,'  52.)  It  rarely  begins 
agulate  until  after  the  lapse  of  four  hours ;  but  if  drawn  from  a  blood- 
1  and  exposed  to  air,  it  would  coagulate  in  a  few  minutes  after  its 
val.     (See  pp.  62,  63.) 

tt  general,  contusions  which  have  been  produced  during  life,  and  in 
b  the  effused  blood  remains  liquid,  may  be  recognized  by  the  extent  of 
iffusion.  If,  under  the  ecchymosed  parts,  we  find  a  large  quantity  of 
il  blood,  and  the  seat  of  injnry  is  so  situated  that  the  blood  conld  not 
become  infiltrated  into  it,  and  at  the  same  time  there  is  no  ruptured 
from  which  it  might  have  flowed,  we  may  confidently  pronounce  that 
ffusion  must  have  preceded  death.  In  a  dead  body,  a  contusion  would 
i  but  little  extravasation,  unless  a  vein  of  large  size  had  been  torn 
Lgh.  The  sign  which  is  most  satisfactory  as  a  criterion,  in  the  opinion 
bristison,  is,  however,  the  following : — In  a  contusion  inflicted  during 
the  ecchymosed  portion  of  cutis  (true  skin)  is  generally  dark  an(i 
I  discoloured  by  the  infiltration  of  blood  throughout  its  whole  thick- 
;  the  skin  at  the  same  time  is  increased  in  firmness  and  tenacity, 
is  not,  however,  a  uniform  consequence  of  a  contusion  dnring  life ;  for 
w  may  cause  effusion  of  blood  beneath  the  skin  without  affecting  the 
in  the  manner  stated.  The  state  of  the  skin  here  described,  cannot 
roduced  by  a  contusion  on  a  dead  body ;  although  it  is  still  an  open 
ion,  whether  it  might  not  be  produced  if  the  contusion  were  inflicted 
r  minutes  after  death.  As  it  is,  the  value  of  this  sign  is  somewhat 
mscribed, — it  is  not  always  produced  on  the  living, — it  might  be 
bly  produced  on  the  recently  dead ;  so  that  when  it  does  not  exist, 
inst  look  for  other  differential  marks,  and  when  it  does  exist,  we 
t  to  satisfy  ourselves  that  the  contusion  was  not  inflicted  recently 
death. 

he  period  at  which  such  injuries  cease  to  resemble  each  other  has  not 
fixed  with  any  degree  of  precision;  but,  as  in  the  case  of  incised 
ids,  it  would  seem  that  there  is  little  danger  of  confounding  them,. 
I  a  contusion  has  not  been  inflicted  on  a  dead  body  until  after  the 
ipearance  of  animal  heat  and  the  commencement  of  cadaveric  rigidity, 
stison  found  that  sometimes  the  appearance  of  contusion  could  hardly 
oduced  on  a  dead  body  two  horn's  after  death ;  on  other  occasions  such 
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an  appearance  might  be  slightly  canned  after  three  honrs  and  a  quarter,  bnt 
this  period  was  near  the  extreme  limit.     Whenever  the  warmth  of  the  body 
and  the  laxity  of  the  mnscles  are  not  considerable  at  the  time  the  blow 
is  inflicted,  the  appearance  of  contusions  during  life  cannot  be  distinctly 
produced.      It  is,  therefore,  only  on   the   trunk  that,  even  in  the  most 
favourable  state  of  the  body — namely,  when  warmth  is  retained  and  the 
blood  remains  altogether  liquid — a  mark  resembling  a  contusion  on  the 
living  body  can  be  produced  so  late   as  two  hours  after  death.       (*Ed. 
Med.  and  Surg.  Jour.'  No.  99,  p.  247  et  seq.)     Notwithstanding*  these  satis- 
factory results,  it  will  be  seen  that,  from  the  moment  of  death  until  after 
a  lapse  of  two  hours,  contusions  may  be  followed  by  appearances  on  the 
dead   almost  identical  with  those  observed   on  the  living.     The  earlied 
'period  after  death  in  which  an  experiment  was  tried  on  the  human  body 
was  one  hour  and  three  quarters :  in  this  case  the  similarity  was  so  strong 
that  we  may  infer,  if  the  experiments  had  been  performed  within  half  an 
hour,  or  even  an  hour  after  death,  it  would  have  been  difficult  to  say 
whether  the  blow  producing  the  discoloration  had  been  inflicted  on  a  living 
or  dead  body.     Christison*s  experiments  lead  to  the  conclusion  that  severe 
blows  inflicted   on  a  recently   dead  body  produce  no  greater  degree  of 
ccchymosis,  or  cutaneous  discoloration,  than  slight  blows  inflicted  on  the 
living.     Assuming  that  the  great  extent  of  an  ecchymosis  would  in  all 
cases  serve  to  show  that  the  violence  which  produced  it  had  been  inflicted 
during  life,  it  must  be  remembered  that  the  importance  of  these  facts  in 
relation  to  medical  evidence,  is  not  affected  by  the  extent  of  the  discolon- 
tion.     It  may  bo  just  as  necessary  to  have  a  positive  opinion  on  the  origin 
of  a  slight,  as  on  the  origin  of  an  extensive  bruise.     Slight  ecchymoses,  as 
in  cases  of  strangulation  or  suffocation,  if  they  can  be  certainly  pronounced 
vital,  may  make  all  the  difference  between  the  acquittal  and  conviction  of 
a  person  cliarged  with  murder.     Again,  slight  ecchymosis  on  the  bodies  of 
the  drowned  may  excite  a  suspicion  of  strangulation  and  subsequent  im- 
mersion of  the  body  in  water.     So  in  reference  to  child-murder.    An  infant 
may  be  destroyed  by  violence,  and  only  a  few  slight  marks  of  ecchymosis  be 
found  upon  its  body.    Irrespective  of  the  extent  of  an  ecchymosis,  the  great 
point  for  a  medical  ^vitness  to  consider  is,  whether  it  occurred  during  life 
or  after  death.     Cases  in  which  a  mistake  might  easily  have  arisen  will  be 
related  in  speaking  of  marks  of  violence  on  the  dro^vned. 

The  practical  inference  is,  that  these  discolorations  of  the  skid  caused 
after  death,  are  liable  to  be  mistaken  for  marks  of  violence  on  the 
living  body.  An  instance  occurred  in  which,  for  the  sake  of  experiment, 
blows  with  a  stick  were  inflicted  on  the  recently  dead  body  of  a  woman 
while  still  warm.  The  body  was  afterwards  accidentally  seen  by  non- 
professional persons,  who  were  not  aware  of  the  performance  of  these 
experiments ;  and  so  strong  was  the  impression  from  the  appearances,  that 
the  deceased  had  been  maltreated  during  life,  that  a  judicial  inquiry  was 
instituted,  when  the  circumstances  were  satisfactorily  explained. 

Ecchymosis  front  natural  causes  in  the  living. — There  are  certain  con- 
ditions of  the  living  body  in  which  ecchymosed  marks  are  found  on  the 
skin.  A  medical  witness  must  be  careful  not  to  confound  these  marks 
with  ecchymosis  arising  from  violence.  First  with  regard  to  the  liring 
body — in  aged  persons,  it  is  not  unusual  to  find  the  legs  and  feet  covered 
with  livid  patches,  sometimes  of  considerable  uniformity  of  colour,  and  at 
others  much  mottled.  These  discolorations,  which,  after  death,  might  be 
mistaken  for  ecchymosis  from  violence,  arise  from  the  languor  of  ihe 
capillary  circulation  in  such  persons  :  the  blood  finds  its  way  with  diffi- 
culty through  the  venous  capillaries,  and  the  marks  are  commonly  observed 
4m  the  lower  parts  of  the  body,  because  they  are  far  removed' from  the 
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izre  of  circulation,  and  the  blood  has  to  rise  in  opposition  to  gravitation. 
3  is  the  condition  which  has  been  denominated  bj  Andml,  asthenic 
enemia.  (Andral,  '  Anat.  Pathol.'  t.  1,  p.  40.)  Similar  discolorations 
sometimes  met  with  on  the  bodies  of  those  who  have  died  from  scurvy, 
has,  and  other  adynamic  diseases.  In  persons  severely  affected  with 
rvy,  it  is  well  known  that  the  slightest  pressure  on  any  part  of  the  skin 
I  suffice  to  produce  a  spot  resembling  the  ecchymosis  of  violence,  and 
(ing  like  it  Arom  a  rupture  of  minute  cutaneous  vessels ;  but  the  effusion 
Uood,  which  causes  the  discoloration,  is  commonly  confined  to  the 
terficial  layers  of  the  true  skin.  These  patches,  under  certain  states  of 
system,  occur  spontaneously,  and  often  cover  the  body  to  a  great 
ent :  when  small,  they  take  the  name  of  petechice,  but  when  extensive, 
which  case  they  bear  some  resemblance  to  the  ecchymosis  of  violence, 
J  constitute  the  pathognomonic  character  of  the  disease  termed  purpura, 
all  these  effusions  of  blood  in  the  living  body,  the  term  Sugillation 
igUlatio,  a  black  mark)  has  been  applied.  Some  medical  jurists  have 
empted  to  draw  a  distinction  between  ecchymosis  and  sugillation :  thus 
is  said,  ecchymosis  proceeds  from  external,  sugillation  from  internal, 
ises;  ecchymosis  is  confined  to  the  marks  which  occur  in  the  living 
3 J,  sugillation  to  those  which  occur  in  the  dead : — in  ecchymosis  the 
■els  are  ruptured,  in  sugillation  there  is  mere  congestion  ;  again,  some 
re  considered  that  ecchymosis  and  sugillation  might  take  place  both  in 
)  living  and  the  dead.  (Henke,  *  Zeitschrift  der  S.  A.'  vol  1,  p.  199, 
d  'Ann.  d'Hyg.'  1838,  2,  388.)  From  this  statement,  it  appears  im- 
nible  to  give  a  consistent  definition  of  the  meaning  of  either  of  these 
ins :  but  it  is  altogether  unnecessary  to  make  the  attempt,  for  the  error, 
er  all,  consists  in  the  introduction  of  a  superfluity  of  words  to  express  a 
Dple  condition  of  the  body,  depending  on  different  causes.  Why,  according 
ihe  view  taken  by  Chaussier,  an  ecchymosis  should  not  also  be  called 
logillation,  it  is  difficult  to  say :  for  the  definitions  above  given  create 
I  leal  distinction.  A  medical  jurist  should  avoid  the  use  of  the  term 
gillation,  if  by  employing  it  he  considers  that  he  is  speaking  of  a 
edition  essentially  different  from  ecchymosis.  It  may  be  occasionally 
oessary  to  distinguish  ecchymoses  in  the  living  body  arising  from  infirmity 
disease,  from  those  which  have  their  origin  in  violence.  In  regard  to 
e  spots  or  patches  on  the  legs  of  old  persons,  their  great  extent,  envelop- 
^  as  they  often  do  the  whole  circumference  of  a  leg,  is  sufficient  to 
tablish  a  clear  distinction.  In  distinguishing  the  patches  of  purpura, 
difficulty  may  sometimes  exist,  but  here  also  the  appearance  of  the 
bject,  the  general  diffusion  of  them  over  the  whole  of  the  body,  and 
eir  simultaneous  existence  on  the  mucous  membrane  of  the  throat  and 
mentary  canal,  cannot  fail  to  point  out  that  they  originate  in  some  other 
ise  than  violence.  In  the  living,  these  spots  have  been  observed  to 
dergo  the  same  changes  of  colour  as  the  true  ecchymosis  of  violence. 
has  been  alleged,  on  the  authority  of  Zacchias,  one  of  the  early  writers 
medical  jurisprudence,  that  a  distinction  is  obtained  in  these  cases 
ar  death  by  a  dissection  of  the  part.  According  to  this  authority,  in 
lU  is  termed  sugillation,  i.e.  the  ecchymosis  of  disease,  the  blood  is  fluid, 
le  in  the  ecchymosis  of  violence  it  is  described  as  being  in  a  thick  and 
Crete  state.  In  the  remarks  already  made  respecting  contusions,  facts 
e  been  mentioned  which  show  that  such  a  distinction  is  inadmissible ; 
her  the  state  of  the  blood  nor  its  situation  will  alone  suffice  to  determine 
question.  Although  it  has  been  usual  to  describe  the  ecchymosis  of 
ase  as  being  due  to  a  superficial  extravasation  on  the  true  skin,  yet 
inrpnra  and  scurvy  the  discoloration  may  occasionally  extend  through 
-vrhole  substance  of  the  skin  to  the  fatty  tissue  beneath. 
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Ecchymo»U  in  tlie  dead  body,  Llvidity. — Eccbjmosis  may  present  itself 
in  various  forms  on  the  skin  of  a  dead  body.  The  first  form  when  it 
occurs,  is  almost  an  immediate  consequence  of  death,  but  it  is  not  folly 
developed  until  the  body  has  cooled.  It  is  commonly  called  cadaveric 
lividlty.  It  presents  itself  in  difhised  patches  of  great  extent,  sometimes 
covering  the  whole  of  the  fore  part  of  the  chest  and  abdomen,  at  other 
times  the  lateral  regions  of  the  lutek.  The  upper  or  lower  limbs,  either  on 
their  internal  or  external  surfaces,  or  on  their  whole  circnmference,  are 
often  thus  completely  ecchymosed.  The  appearance  is  wholly  unlike  the 
efEects  of  external  violence.  Ecchymosis  may  be  a  result  of  putrefaction 
from  the  fluid  blood  escaping  from  a  vessel.  EfEusions  of  blood  beneath 
the  skin  from  causes  operating  after  death  may  produce  appearances  like 
those  caused  by  violence,  and  in  certain  exceptional  cases  zones  of  colour 
somewhat  resembling  those  of  a  disappearing  ecchymosis  maybe  produced. 
(See  p.  88,  et  seq.) 

Is  Eccliy-niosis  a  necessary  result  of  violence  ? — This  medico-legal  question 
has  often  created  great  difficulty  to  medical  witnesses.  It  has  been  re- 
peatedly asserted  in  courts  of  law,  that  no  severe  blow  could  have  been 
inflicted  on  the  body  of  a  person  found  dead,  in  consequence  of  the  absence 
of  ecchymosis  or  other  indication  of  ^dolence  from  the  part  struck;  but 
this  assertion  is  opposed  to  well -ascertained  facts.  However  true  the  state- 
ment may  be  that  severe  contusions  are  commonly  followed  by  ecchymosis, 
it  is  open  to  numerous  exceptions ;  and  unless  these  are  known  to  a  practi- 
tioner, his  evidence  may  mislead  the  Court.  The  presence  of  ecchymosis 
is  commonly  presumptive  evidence  of  the  infliction  of  violence,  bat  its 
absence  does  not  negative  this  presumption. 

It  was  remarked  by  Portal,  that  the  spleen  had  been  found  ruptured 
from  blows  or  falls,  without  any  ecchymosis  or  abrasion  of  the  skin 
appearing  in  the  region  struck.  This  has  been  also  observed  in  respect 
to  ruptures  of  the  stomach,  intestines,  and  urinary  bladder,  from 
violence  directly  applied  to  the  abdomen.  Portal  supposed  that  the 
mechanical  impulse  was  simply  transferred  through  the  supple  parietes 
of  the  abdomen  to  the  viscera  behind,  as  in  the  striking  of  a  bladder 
filled  with  water.  Whether  this  be  the  true  explanation  or  not,  it  is 
certain  that  the  small  vessels  of  the  skin  often  escape  rupture  from  a  suddeu 
blow,  so  that  their  contents  are  not  effused.  Casper  thought  that  under 
these  severe  injuries  the  non-production  of  ecchymosis  in  the  skin  was  to 
be  ascribed  to  the  loss  of  blood  from  the  ruptured  liver  or  other  organ 
(*Hand.  der  Gerichtl.  Med.*  1,  121),  but  this  explanation  will  not  ac- 
count for  the  facts.  In  some  of  the  cases  the  part  ruptured  has  been  the  intes- 
tines or  the  urinary  bladder,  from  which  a  large  quantity  of  blood  would 
not  flow.  A  case  is  reported  by  Henkc,  in  which  a  labouring  man  died 
some  hours  after  fighting  with  another,  and  on  an  inspection  of  the  body 
the  peritoneum  was  found  extensively  inflamed,  owing  to  an  escape  of  the 
contents  of  the  small  intestines,  which  had  been  ruptured  to  a  consideiahle 
extent.  There  wa«?,  however,  no  ecchymosis  or  mark  on  the  skin  extemaUy, 
and  the  medical  inspectors  were  inclined  to  affirm,  contrary  to  direct 
evidence,  that  no  blow  could  have  been  struck;  but  others  of  greater 
experience  were  appealed  to,  who  at  once  admitted  that  the  laceration  of 
the  intestines  might  have  been  caused  by  a  blow,  even  although  there  was 
no  appearance  of  a  bruise  externally.  Watson  states  that  a  girl,  aged 
nine,  received  a  smart  blow  upon  the  abdomen  from  a  stone.  She  imme- 
diately complained  of  great  pain,  collapse  ensued,  and  she  died  in  twenty- 
one  hours.  On  inspection  there  was  no  mark  of  injury  externally,  but  the 
ileum  (one  of  the  small  intcstiiies)  was  found  ruptured,  its  contents  extis- 
vasated,  and  the  peritoneum  ex.\ieTia\\^\^  vcv^is^^^*     (^*  On  Homicide.'  p. 
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'.)  A  man  received  a  kick  on  the  abdomen  fi*om  a  horse  :  he  died  in 
rtj  hours  from  peritonitis.  The  ilenm  was  found  to  have  been  torn 
apletelj  across  in  its  lower  third.  There  was  not  the  slightest  trace  of 
thymosis  externally,  a  fact  which  is  the  more  remarkable,  since  the  blow 
s  here  strnck  by  a  somewhat  angular  or  pointed  body — the  hoof  of  a 
rse.  ( *  Med.  Gaz.*  May,  1840.)  In  a  fatal  railway  accident  which 
mrred  at  Leicester  in  1854,  there  were  no  marks  of  external  violence  on 
)  head,  but  Macaulay  found  a  laceration  of  the  left  hemisphere  of  the 
un,  with  effusion  of  a  large  quantity  of  blood  which  had  coagulated. 
Many  cases  might  be  adduced  in  support  of  the  statement  that  ecchy- 
ms  is  not  a  necessary  or  constant  result  of  a  severe  blow  or  mechanical 
>lence;  but  those  above  related  sufficiently  establish  the  fact.  (See 
Captures  of  the  Heart,  Liver,  Spleen,  and  Kidneys,'  post.)  This  medico- 
^1  question  frequently  arises  in  cases  in  which  the  bladder  or  liver  is 
ptuied,  as,  owing  to  the  general  absence  of  marks  of  violence,  it  is  often 
leged  in  defence  that  no  blow  or  kick  could  have  been  inflicted  on  this 
iri  of  the  abdomen.  The  incorrectness  of  this  view  will  be  apparent  by  a 
ference  to  cases  of  ruptured  bladder  related  in  another  part  of  this  work, 
iston  observed  a  case  of  rupture  of  the  liver,  under  circumstances  in  which 
chymosis  wonld  have  been  generally  expected  to  take  place  as  a  result  of 
olence.  In  1 852,  a  woman,  aged  75,  was  run  down  by  a  cab  in  the  streets  of 
hagow,  and  died  in  less  than  half  an  hour.  No  ecchymosis  existed,  although 
or  ribs  on  the  right  side  of  the  chest  at  the  lower  part  were  broken,  and 
le liver  was  ruptured  longitudinally  in  two  places,  and  throughont  the  entire 
ngth  of  its  anterior  and  convex  surface.  The  laceration  of  this  organ  had 
>t  been  caused  by  the  fractured  ends  of  the  ribs  penetrating  downwards,  for 
I  these  there  was  no  displacement,  but  the  organ  seemed  to  have  burst  in 
msequence  of  the  heavy  compression  to  which  it  had  been  subjected,  which 
id  noty  however,  been  sufficient  to  occasion  any  discoloration  of  the  skin 
eternally.  The  following  case  was  tried  in  Glasgow,  in  1837.  A  woman 
u  found  dead  in  her  house,  and  her  husband  was  accused  of  having 
rurdered  her.  There  was  no  mark  of  violence  externally ;  but  on  open- 
ig  the  abdomen,  the  liver  was  found  extensively  lacerated,  and  there  was 
D  doubt  that  this  was  the  cause  of  death.  A  medical  witness  asserted, 
lit  as  there  was  no  appearance  of  injury  externally,  the  rupture  could  not 
ive  been  caused  by  a  fall  or  a  blow.  Ho  attributed  the  absence  of  marks 
;  ecchymosis  to  the  rupture  having  been  occasioned  by  the  forcible 
MBure  of  some  heavy  rounded  smooth  body  on  the  abdomen.  The 
isoner  was  acquitted  on  a  verdict  of  not  proven.  The  liver  is  seldom 
(ytTured  except  from  violence  directly  applied,  and  it  is  observed  that  the 
pinre  is  more  commonly  caused  by  a  sudden  than  by  a  slow  application 
violence.  It  may  have  been  ruptured  in  this  case  either  by  a  blow  or  a 
I — the  absence  of  ecchymosis  in  the  skin  of  the  abdomen  is  consistent 
h.  either  view.  The  explanation  given  by  the  witness  would  neither 
iount  for  the  rupture  nor  for  the  absence  of  ecchymosis ;  for  these  con- 
ions  are  more  commonly  met  with  under  directly  opposite  circumstances. 
tbe  same  time,  in  cases  where  the  facts  are  imperfectly  known,  a  surgeon 
at  not  be  too  ready  to  assume,  in  the  absence  of  ecchymosis  or  injury  to 
)  skin,  that  violence  has  been  directly  applied  and  has  caused  the  rupture 
3ua  internal  organ.  That  murderous  violence  may  be  produced  by  blows 
ft  body  without  leaving  any  external  marks,  is  further  proved  by  a  case 
id  in  Scotland  (Cuming,  for  the  murder  of  his  wife,  Dec.  19th,  1853). 
9  mroxnan  died  from  a  severe  injury  to  the  head,  but  she  chiefly  com- 
ined  of  great  pain  in  one  of  her  breasts,  and  in  her  chest  on  that  side. 
>xii  her  statement  it  appeared  that  the  prisoner  had  used  great  violence 
this  part  of  her  body ;  yet  on  a  careful  examination,  during  life  and 
roL.  I.  2  k 
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after  deatb,  there  were  no  marks  of  eccbymosis  or  contnsion.  The  case  of 
Slater  and  Vivian  (C.  C.  C.  Sept.  1860),  charged  with  the  manslaughter 
of  a  Iniiatic  at  Colney  Hatch  Asylum,  presents  many  points  of  importance 
in  reference  to  this  medico-legal  question*.  (Winslow's  *  Med.  Critic,  and 
Psych.  Jour.'  1861,  p.  91.) 


CHAPTER  SG, 

EVIDrXCE  OF  THE  USK  OF  A  WEAPON — CHARACTERS  OF  WOUNDS  CAUSED  BY 
WKAPONS — INCISED,  PUNCTURED,  LACERATED,  AND  CONTUSED  WOUNDS — STABS 
AND  CUTS — WHAT  ARE  WEAPONS  ? — EXAMINATION  OF  THE  DRESS — WOUND 
PRODUCED   THROUGH   THE   DRESS. 

Evidence   of  ths  use  of  a  weapon. — It  is  not  necessary  to  prove  that  a 
weapon  has  been  used  for  the  production  of  a  wound,  for  the  words  of  the 
statute  are: — 'Whosoever  shall,  by  any  means  wJiatsoever,  wound  or  cause 
any  grievous  bodily  harm  to  a  person,'  &c, ;  yet  evidence  of  the  use  of  a 
weapon  in  case  of  assault  may  materially  affect  the  amount  of  punishment 
awarded  on  conviction.     When,  upon  the  clearest  evidence,  it  is  oertaiii 
that  a  weapon  has  been  used,  it  is  not  unusual  for  prisoners  to  declare  tiiat 
no  weapon  was  employed  by  them,  but  that  the  wound  had  been  occasioned 
by  accidental  circumstances.   A  witness  should  remember  that  be  is  seldom 
in  a  position  to  swear  that  a  particular  weapon  produced  at  a  trial  must 
have  been  used  by  the  prisoner : — he  is  only  justified  in  saying,  that  the 
wound  was  caused  either  by  it  or  by  one  similar  to  it.     Schworer  relates 
the  following  case.   A  man  was  stabbed  by  another  in  the  face,  and  a  knife 
with  the  blade  entii*e  was  brought  forward  as  circumstantial  evidence 
against  him,  the  surgeon  having  stated  that  the  wound  had  been  caused  by 
ihis  knife.     The  wounded  person  recovered ;  but  a  year  afterwards  an 
abscess  formed  in  his  face,  and  the  broken  point  of  the  real  weapon  was 
discharged  from  it.   The  wound  could  not  therefore  have  been  produced  by 
the  knife  which  was  brought  forward  as  evidence  against  the  prisoner  at 
the  trial.     (*  Lehre  von  dem  Kindermorde.')     Although  the  criminality  of 
an  act  is  not  lessened  or  impugned  by  an  occurrence  of  this  kind,  it  is 
advisable  that  such  mistakes  should  be  avoided  by  the  use  of  proper  cautioii 
on  the  part  of  a  witness.     On  this  question,  see  the  case  of  Benaud^  'Am. 
d*Hyg.*  1839,  2,  170.     As  to  what  is  a  weapon,  see  Henke,  'Zeitschrift  der 
S.  A.*  1844,  1,  67. 

Cliaracters  of  wounds  produced  by  weapons. — Let  us  now  suppose  that 
no  weapon  is  discovered,  and  that  the  opinion  of  a  witness  is  to  be  founded 
only  on  an  examination  of  the  wound.  It  is  right  for  him  to  know  tbt 
on  all  criminal  trials  considerable  importance  is  attached  by  the  law  totbe 
fact  of  a  wonnd  having  been  caused  by  the  use  of  a  weapon ;  since  this 
generally  implies  malice,  and  in  most  cases  a  greater  desire  to  injure  the 
jMirty  assailed  than  the  mere  employment  of  manual  force.  Some  wounds, 
such  as  cuts  and  stabs,  at  once  indicate  that  they  must  have  been  produced 
by  weapons. 

1.  Incised  wounds. — In  incised  wounds,  the  sharpness  of  the  instrument 
may  be  infen^ed  from  the  cleanness  and  regularity  with  which  the  edges 
are  cut :  in  stabs,  also,  the  form  and  depth  of  a  wound  will  often,  but  not 
necessarily,  indicate  the  kind  of  weapon  employed.  Stabs  sometimes  hare 
the  characters  of  incised  punctures,  and  may  be  mistaken  for  such,  one  or 
both  extremities  of  the  wound  beixvor  cleanly  cut,  according  to  whether  the 
weapon  was  single  or  do\xb\©-edged.    \i\vi5^u^\?c«ii.V'w^T^\saxkssdihat  snch 
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(tabs,  owin^  to  the  elasticity  of  the  skin,  are  apparently  smaller  than  the 
ireapon — a  point  to  be  remembered  in  institating  a  comparison  between 
the  size  of  a  wonnd  and  the  instrument.  A  latersS  motion  of  the  weapon 
may,  however,  canse  a  considerable  enlargement  of  the  wo  and.  (See  case, 
'  Ann.  d'Hyg.'  1847,  1,  400.) 

2.  Punctured  wounds, — It  is  necessary  to  notice  whether  the  edges  of  a 
pcmciored  wound  are  lacerated  and  irregular,  or  incised ;  because  it  may 
be  alleged  in  defence,  that  the  wound  was  produced  by  a  fall  on  some 
substance  capable  of  causing  an  injury  somewhat  resembling  it.  A  case 
occurred  in  which  a  deeply  penetrating  wound  on  the  genital  organs  of  a 
woman,  which  had  evideniJy  caused  her  death,  was  ascribed  by  the 
prisoners  charged  with  the  murder  to  her  having  fallen  on  some  broken 
gbss ;  but  it  was  proved  that  the  edges  of  the  wonnd  were  bounded  every- 
where by  clean  incisions,  which  rendered  this  defence  inconsistent  if  not 
impossible.  A  similar  defence  was  made  on  two  other  occasions,  where  the 
cMes  came  to  trial.  In  one,  a  man  struck  the  prosecutor,  and  knocked  him 
igainst  a  window.  On  examination,  there  were  three  deep  cuts  on  the  face 
of  the  prosecutor,  but  no  weapon  had  been  seen  in  the  hands  of  the 
lirisoner.  He  was  chained  with  cutting  and  stabbing.  The  surgeon 
deposed  that  the  wounds  appeared  to  have  been  inflicted  with  a  knife  or 
nior-blade,  and  not  with  broken  glass.  If  the  wounds  had  been  made 
with  glass,  particles  of  that  substance  would  probably  have  been  found  in 
ikanj  but  there  were  none.  The  prisoner  was  acquitted,  the  infliction  of 
Ae  wounds  by  a  weapon  not  being  considered  to  have  been  sufficiently 
Bade  out.  In  another  case  that  occurred  in  1841,  the  prosecutor  was 
knocked  down,  and  his  throat  was  found  severely  cut,  but  there  was  no 
direct  proof  that  a  weapon  had  been  used.  In  the  defence  it  was  urged 
tbat  the  wound  had  been  produced  by  a  broken  pane  of  glass,  but  the 
■ffgeon  described  it  as  a  clean  cut,  five  inches  in  length  and  one  inch  in 
depth,  laying  bare  the  carotid  arteiy.  He  considered  that  it  must  have 
been  inflicted  by  a  razor  or  knife,  and  that  it  was  a  cut  made  by  one  stroke 
of  the  instrument.  In  Reg.  v.  Ankers  (Warwick  Lent  Ass.  1845),  a 
dean  cut  as  from  a  penknife,  about  two  inches  long  and  one  deep,  was 
proved  to  have  existed  on  the  person  of  the  prosecutor,  who  had  fallen 
during  a  quarrel  with  the  prisoner.  Some  broken  crockery  was  lying  near 
the  spot,  and  it  was  alleged  in  the  defence  that  a  fall  upon  this  had  caused 
iiie  wound.  This  allegation  was  inconsistent  with  the  clean  and  even 
appearance  of  the  edges  of  the  wound.  The  prisoner,  in  whose  possession 
a  penknife  had  been  found,  was  convicted. 

When  a  stab  has  traversed  the  body,  the  entrance-aperture  is  commonly 
hrger  than  the  aperture  of  exit;  and  its  edges, gcontrary  to  what  might  be 
•opposed,  are  sometimes  everted,  owing  to  the  rapid  withdrawal  of  the 
instrament.  That  facts  of  this  kind  should  be  available  as  evidence,  it  is 
necessary  that  the  body  should  be  seen  soon  after  the  infliction  of  a  wound, 
and  before  there  has  been  any  interference  with  it. 

In  general,  wounds  made  by  glass  or  earthenware  are  characterized  by 
their  great  irregularity  and  the  unevenness  of  their  edges.  Cases  of  this 
kind  show  that,  as  it  is  not  always  possible  to  know  when  this  sort  of 
defence  may  be  raised,  a  medical  witness  should  never  fail  to  make  a 
ndnute  examination  of  a  wound  which  is  suspected  to  have  been  criminally 
inflicted.  A  trial  for  murder  took  place  (Worcester  Sam.  Ass.  1838) 
in  which  it  appeared  in  evidence  that  the  deceased  had  died  from  a  small 

Cnctnred  wound  in  the  chest.  It  was  five  inches  and  a  half  deep;  it 
1  completely  traversed  the  right  ventricle  of  the  heart,  and  had  led  to 
death  by  loss  of  blood.  The  wound  was  supposed  to  have  been  i^rodTie^d 
i>y  a  snudl  skewer,  which  was  found  near  the  8pot^\>ut  m  \!l:ie  ^<Q&^sik&^\N> 
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was  alleged  that  the  deceased  had  fallen  over  a  tub,  and  that  the  wound 
had  been  cansed  by  a  projecting  nail.  This  all^^tion*  howoTer,  was 
negatived  by  the  surgeon,  from  the  fact  of  its  being  a  cleanly  eui  wonnd. 
Had  it  been  produced  in  the  manner  alleg^  by  the  prisoners,  this  would 
have  been  indicated  by  an  irregularity  of  margifi.  In  the  case  of  Bryant 
(Taunton  Lent  Ass.  1849),  which  involved  a  charge  of  maliciously 
stabbing  the  prosecutor,  the  defence  was  that  many  flints  were  lying  about 
in  the  road,  and  as  the  assault  took  place  in  the  dark  the  wound  might 
have  been  inflicted  accidentally  during  a  fall.  The  medical  witness  could 
not  say  that  the  wounds  had  been  positively  caused  by  a  weapon :  they 
might  have  been  produced  by  the  flints.  The  prisoner  was  acquitted,  as 
the  statute  then  required  proof  that  a  wound  had  been  inflicted  by  some 
instrument.  A  caref  al  examination  made  at  the  time  of  the  injury  would 
most  probably  have  enabled  the  witness  to  give  a  decided  opinion,  instead 
of  leaving  the  case  open  to  doubt.  A  puncture  made  by  a  flint  during  a 
fall  is  not  likely  to  resemble  a  stab  ^vith  a  knife.  The  wound  would  present 
some  marks  of  laceration  and  great  irregularity.  As  the  wound  was  under 
the  ear,  it  was  by  no  means  probable,  from  the  situation,  that  it  could  have 
been  thus  caused  accidentally.  A  similar  question  has  recently  ansen  in  a 
case  in  which  the  prisoner  was  chai*ged  with  inflicting  a  wound  with  a 
knife.  In  the  defence  it  was  urged  that  the  wound  was  caused  by  the 
sharp  edge  of  an  oyster-shell.  A  careful  examination  made  when  a 
wounded  person  is  first  seen  would  enable  a  medical  man  to  meet  sugges- 
tions of  this  kind,  which  are  often  thrown  out  unexpectedly  in  the  defence. 
The  answer  to  such  a  question  may  materially  affect  the  amount  of  pnuisfa- 
ment  inflicted  on  the  prisoner,  as  the  use  of  knives  or  daggers  is  looked  on 
w-ith  severity. 

These  medical  difficulties  are  now  for  the  most  part  removed  by  24  and 
25  Vict.  c.  100.     This  must  not,  however,  lead  the  witness  to  suppose 
that  a  personal  injury  is  not  to  be  carefully  examined  with  a  view  to  the 
determination  of   this  question.     In  1853,  the  careful   examination  of  a 
wound  disproved  a  charge  of  maliciously  wounding  made  against  innocent 
persons.     A  little  girl  was  represented  to   have  received,  while  sitting 
OYBT  an  iron  grating,  a  wound  in  the  pudendum,  by  some  person  pushing 
a  toasting-fork  or  pointed  instrument  between  the  bars  of  the  grating  from 
below.     There  were  no  marks  of  punctures,  which  would  have  been  found 
had  this  statement  been  true,  but  a  slight  laceration  of  the  parts,  such 
as  might  have  been  produced  by  an  accidental  fall  on  the  edge  of  the 
iron  grating  while  the  girl  was  in  a  sitting  position.     There  were  ti^ 
marks  of  bruises  on  the  thigh,  such  as  might   have  occurred  from  an 
accident  of  this  kind.     The  mother  of  the  child  had  made  a  false  charge 
for  tbe  sake  of  exciting  public  compassion  and  extorting  money.   A  proper 
surgical  examination  of  the  injury  clearly  established  that  it  had  resulted 
from  accident.     The  part  of  the  body  in  which  the  injury  existed  in  this 
case,  is  not  usually  exposed  to  laceration  or  punctures  from  accident;  but 
the  child,  for  a  certain  purpose,  had  placed  herself  voluntarily  in  ^^^^ 
position,  and  had  on  her  own  admission  slipped,  and  thus  probably  injured 
herself. 

3.  Lacerated  and  Contused  voiinds. — Lacerated  wounds  do  not  in  general 
present  greater  difficulty  with  regard  to  their  origin  than  those  which  arf 
incised  or  punctured.  The  means  which  produced  the  laceration  are 
commonly  well  indicated  by  the  appearance  of  the  wound.  These  injnnf^ 
are  generally  the  result  of  accident;  they  are,  however,  frequently i*}^^ 
with  on  the  bodies  of  new-bom  childi-en,  in  which  case  they  may  giveflsc 
to  a  cb&rge  of  infanticide,  li  it  co\i\d  Vi^  -proved  that  they  had  arisen  fro°* 
the  nse  of  a  weapon,  t\iiB  woTiVd,  ol  cotxt^^,  ^  i^x  \ft  ^  ^^jcs^rts^tion  on  * 
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large  of  murder.  Contused  wounds  and  severe  contusions  present  mneli 
renter  difficaliy  to  a  medical  jurist.  It  is  not  often  in  his  power  to  say 
hether  a  contused  wound  has  resulted  from  the  use  of  a  weapon,  from  a 
ow  of  the  fisiy  or  a  faUy  by  reason  of  the  deceased  having  accidentally 
ilea  against  some  hard  surface.  The  question  is  frequently  put  to 
ledical  witnesses  on  those  trials  for  manslaughter  which  arise  out  of  the 
Bgilistic  combats  of  half -drunken  men.  One  of  the  combatants  may  be 
iUed,  either  by  a  blow  on  the  head,  by  a  fall,  or  by  both  kinds  of  violence 
)m1}iiied.  The  skull  may  or  may  not  be  fractured  ;  and  the  person  may 
le  of  concussion,  inflammation  of  the  brain,  or  from  efEusion  of  blood, 
he  general  defence  is  that  the  deceased  struck  his  head  against  some  haitl 
ibstance  in  falling  on  the  ground,  and  a  surgeon  is  asked  whether  the 
krticnlai*  appearances  might  not  be  explained  on  the  supposition  of  a  &11. 
medical  witness  is  rarely  in  a  position  to  swear  with  certainty  that  a 
ntased  wound  of  the  head  must  have  been  produced  by  a  weapon  and 
thy  &  fall.  Some  circumstances,  however,  may  occasionally  enable  him 
form  an  opinion  on  this  point.  If  there  are  contused  wounds  on  several 
rts  of  the  head,  with  copious  efiEusion  of  blood  beneath  the  skin,  the 
Bsnmption  is  that  a  weapon  must  have  been  used.  If  the  marks  of 
)lence  are  on  the  summit  of  the  head,  it  is  highly  probable  that  they 
re  been  caused  by  a  weapon,  since  this  is  not  commonly  a  part  which  can 
xive  injury  from  a  fall.  So  if  sand,  gravel,  grass,  or  other  substances  be 
ind  in  a  contused  wound,  this  will  render  it  highly  probable  that  the 
juxy  was  really  caused  by  a  fall.  When  the  question  is  simply  whether 
x>zitased  wound  was  produced  by  a  blow  of  the  fist  or  by  a  weapon,  it 
ly  admit  of  an  answer  from  an  examination  of  the  wound,  as  in  the 
(lowing  case.  Two  men  were  fighting,  and  one  struck  the  other  a  severe 
9W  on  the  head,  felling  him  to  the  gi'ound.  The  deceased  was  rendered 
sensible  and  soon  died.  There  was  a  fracture  of  the  skull  six  inches  in 
Dgth.  The  prisoner  alleged  that  he  struck  the  deceased  only  with  his 
tt.  The  medical  opinion  was  that  a  blow  of  the  fist  could  not  have 
x>dnced  such  a  severe  injury.  A  weapon  must  have  been  used.  While 
ill  allowance  is  made  for  the  effect  of  falls,  it  must  be  remembered  that 
lere  are  injuides  which  from  their  natuie  aie  not  likely  to  have  been  pro- 
iced  by  blows  of  the  fist. 

It  matters  not,  under  the  statute  on  wounding,  whether  the  wound 
ae  produced  directly  by  a  weapon  employed  by  an  assailant,  or  indirectly 
f  any  act  of  violence  on  his  part.  A  man  may  fracture  the  skull  of 
lother  either  by  striking  him  with  a  brick,  or  by  striking  him  with  his 
st  and  thus  causing  him  to  fall  against  a  brick.  Acquittals  formerly 
ok  place  upon  technicalities  of  this  kind;  but  in  Beg.  v.  Dodd 
Shrewsbury  Sum.  Ass.  1858),  Coleridge,  J.,  expressed  a  strong  opinion 
(amst  the  distinction  thus  made.  The  prisoner,  it  was  alleged,  threw 
atone  at  the  deceased,  who  immediately  fell  on  a  stone  floor.  The 
Kseased  was  able  to  go  about  for  several  days,  but  he  died  a  week  after 
»  had  sustained  the  violence,  from  inflammation  of  the  brain,  as  a 
salt  of  fracture  of  the  skull.  The  medical  witness  ascribed  the  fracture 
a  blow  from  a  stone.  In  the  defence  it  was  urged  that  the  fracture 
L|^ht  just  as  well  have  arisen  from  the  fall  on  a  stone  floor.  Coleridge,  J., 
(Id,  if  the  prisoner  knocked  the  deceased  down,  that  it  would  make  no 
flEerence  whether  the  deceased  died  from  the  fall  on  a  stone  floor,  or 
jm  injury  directly  produced  by  the  stone  which  was  thrown  at  him. 

In  Beg,  v.  Howes  (Croydon  Sum.  Ass.  1863),  the  deceased,  the  wife 
the  prisoner,  was  foand  dead  with  severe  contusions  on  the  head  and 
oe,  and  a  lacerated  wound  on  the  temple.     She  died  from  extravasa- 
dh  of  blood  on  the  hnin.    The  defence  waa  tihat  deoeaa^  \^a^  ^a^^xl 


cause  or  tne  violence,  unannei, ».,  remarsea — *  u  tnere  were  Diowa 
means  of  blows  the  prisoner  caused  the  falls,  then  thoagh  the  blov 
not  themselves  be  the  direct  cause  of  death,  he  would  be  responi 
the  result.'  The  prisoner  was  convicted  of  manslaughter.  A  simil 
tion  arose  in  Beg.  v.  Budd  (Kingston  Lent  Ass.  1868),  whew 
was  charged  with  killing  his  wife  by  blows.  It  appeared  that 
either  kicked  her,  and  produced  the  injury  which  caused  her  death 
she  had  fallen  upon  some  wood  as  a  result  of  his  violence.  By  lea 
it  was  not  material  whether  death  ^^-as  caused  directly  by  the  blow 
or  whether  the  pnsoner  struck  or  pushed  his  wife  and  she  fell  so  ai 
duce  the  injury  which  caused  her  death ;  the  prisoner  would  eq 
guilty  of  manslaughter.  He  was  convicted.  If  it  could  be  sho^ii 
fall  was  the  result  of  some  accident,  then  it  might  be  a  good  gn 
defence. 
,  A  doubt  may  rK^casionally  arise  whether  a  weapon  has  or  has  i 

j  used  in  reference  to  lacerated  or  contused  wounds.      Contused  wc 

bony  surfaces,  as  on  the  head  from  a  cricket-ball,  sometimes  prei 
I  appearance  of  incised  wounds,  the  skin  being  evenly  separated. 

wound  is  recent,  a  carefol  examination  will  generally  enable  a  wi 

form  a  coiTect  opinion,  but  if  some  time  has  elapsed  before  a  v 

examined,  great   caution  will   be  required  in  forming"  a  jud^nn 

man,  it  was  alleged,  had  been  stabbed  on  the  head  with  a  knii 

prisoner  sti*nck  the  blow,  and  ,he  certainly  had  a  knife  in  his  han< 

time,  but  whether  the  wound  was  or  was  not  produced  by  the  kni 

not  be  determined  fix)m  the  evidence  of  eye-witnesses.     In  the  d< 

,  was  urged  that  the  prisoner  had  inflicted  the  wound  with  his  knucl 

j  not  with  a  knife.      When  a  surgeon  was  called  to  examine  th« 

!  some  time  after  its  infliction,  theix)  was  so  much  contusion  and  la 

I  about  its  edges,  that  it  was  impossible  to  ascertain,  with  the  n 

precision,  by  what  means  it  had  been  caused.     There  was  suspic 

no  medical  proof,  that  a  weapon  had  been  employed. 
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olio  wed  upon  this  eyidence,  and  a  respectable  woman,  charged  as  accessory, 
VIS  sentenced  to  a  severe  punishment,  not  for  having  assaulted  the  prose- 
mtriz,  for  it  does  not  appear  that  she  strack  a  blow,  but  for  aiding  another 
in  the  supposed  act  of  stabbing.  It  was  alleged  that  she  handed  a  knife  to 
(he  assailant,  when  it  was  extremely  doubtful,  medically  speaking,  whether 
any  knife  had  been  used  in  the  assault.  This  case  conveys  a  serious 
caution  in  respect  to  the  medico-legal  examination  of  wounds.  A  medical 
ma  is  not  justified  in  giving  a  hasty  opinion  of  a  weapon  having  been 
cnployed  from  mere  hearsay ;  he  may,  in  this  way,  lead  to  the  infliction  of 
I  verj  severe  and  unmerited  punishment. 

There  is  no  doubt  that  some  means  of  discrimination  between  the 
ffects  of  falls  and  blows  affecting  the  same  part  of  the  body,  would  greatly 
id  the  administiution  of  justice ;  but  as  no  two  cases  coming  under  this 
lass  of  injuries  are  precisely  alike,  either  in  the  part  wounded  or  the 
mount  of  force  employed,  it  is  scarcely  possible  to  introduce  general  rules 
r  to  make  statistics  practically  available.  It  is  commonly  supposed  that 
mere  fall  is  not  sufficient  to  produce  the  same  degree  of  injury  that  may 
e  csbnaed  by  a  blunt  weapon,  applied  suddenly  to  the  head  by  human 
XEoe ;  but  a  severe  fracture  may  arise  from  a  simple  accident  of  this  kind, 
md  present  nearly  all  the  characters  of  homicidal  violence.  (See  case, 
u  508.)  The  difficulties  at  criminal  trials  will  be  found  to  proceed,  not 
o  much  from  want  of  rales  to  assign  the  violence  to  one  condition  or 
be  other,  as  from  a  want  of  proper  observation  ^yhen  the  wounds  are  first 
zaxnined.  If  minute  attention  were  given  to  an  examination  of  these 
DJnries  soon  after  their  occurrence,  circumstances  would  be  noticed  which 
ronld  help  the  medical  witness  to  a  conclusion.  The  defence  that  they 
oight  have  been  produced  by  a  fall,  is  not  set  up  until  a  subsequent  period, 
nd  the  surgeon  is  then  obliged  to  trust  to  his  memory  for  the  main 
toints  of  distinction.  Such  improvised  opinions  usually  fail  in  impressing 
b  jury. 

The  case  of  Mr.  Briggs,  who  was  murderously  assaulted  in  a  carnage 
m  the  North  London  Railway  in  1864,  furnishes  an  illustration  of  the  ease 
rith  which  homicidal  and  accidental  ^dolence  may  be  distinguished,  pro- 
^ided  attention  is  directed  to  this  question  at  the  time.  There  were  several 
rotinds  on  the  head  of  this  gentleman  which  could  not  have  proceeded  from 
KXie  cause.  It  appeai*cd  probable  that  some  hnd  been  inflicted  on  the 
leoeased  by  an  instrument  while  he  was  in  the  carriage,  and  that  ho 
lad  then  been  thrown  from  it  while  the  carriage  was  in  rapid  motion, 
knd  the  fall  had  produced  other  bruises.  The  surgeon  who  examined  the 
leceased  found  a  transverse  jagged  wound  across  the  left  ear,  and  above 
liis  there  was  a  scalp- tumour  as  well  as  two  distinct  wounds  of  the  scalp 
Hth  efEusion  of  blood  beneath  and  corresponding  fractures  in  the  bones. 
fhere  had  obviously  been  more  than  one  distinct  application  of  force  to 
irodnce  such  injuries.  The  fractures  in  the  skull  in  two  distinct  places 
odicated  the  use  of  a  heavy  blunt  weapon,  while  the  scalp-tumour  was 
Krofaably  caused  by  the  head  coming  in  contact  with  the  ground  at  that 
point.  A  large  stone,  with  some  blood  and  light  grey  hair  resembling  that 
f  deceased,  was  found  in  the  road  near  the  spot  where  the  body  was  lying. 
n  this  case  the  assassin,  Miillei',  had  no  doubt  intended  that  death  should 
^ppeejT  to  be  the  result  of  an  act  of  suicide — ^the  fall  from  a  train  in  motion 
ecessarily  producing  severe  injuries,  which  might  reasonably  account  for 
eath.  The  case  of  Mr.  Gcndd,  who  was  murdered  on  the  Brighton  Railway 
a  1881,  in  a  similar  manner,  presented  less  difficulties ;  since  Mr.  Oould  was 
rat  shot  by  his  assailant,  Lefroy,  and  then,  probably  whilst  still  living, 
ras  thrown  out  of  the  carriage.  An  assailant  may  select  his  opportunity 
f  inflicting  violence  upon  another  while  riding  on  horsebaok,  and  by 
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causing  him  to  fall  from  his  horse  may  thus  give  the  appearance  of  acci- 
dental injuries.     A  proper  medical  examination,  however,  conld  not  ^l 
to  reveal  the  real  state  of  facts.     In  1861,  the  Baron  de  Vidilj  a  French 
nobleman  of  high  social  position,  was  charged  with  attempting^  to  mnrder 
his  son,  Alfred  de  Vidil,  under  the  following  circumstances.     He  invited 
his  son,  on  false  pretences,  to  take  a  ride  on  horseback,  with  him — he  led 
him  into  a  solitary  lane  near  Twickenham — ^fell  behind,  and  then  anddenlv 
struck  his  son  several  severe  blows  on  the  head  with  a  heavy  riding  whip 
having  a  metal  head.     The  young  man,  although  severely  wounded,  was 
able  to  keep  his  seat,  and  soon  procured  assistance.     The  Baron  alleged  in 
defence  that  his  son's  horse  had  shied  and  had  thrown  him  against  a  wall. 
The  surgeon  who  examined  the  son  soon  after  the  occurrence  found  on  the 
head  two  contused  wounds  of  a  star-shape  cutting  through  the  skin  to  the 
bone,  one  at  the  upper  part  of  the  forehead,  near  where  the  hair  grew, 
and  the  other  at  the  back  of  the  head.     There  were  no  scratches  or  other 
injuries  to  the  face.     The  medical  witness  very  properly  said  that  these 
two  wounds  in  different  part^  of  the  head  were  inconsistent  with  their  pro- 
duction by  any  fall  or  by  such  an  accident  as  that  assigned  by  the  accused. 
They  had  the  appearance  of  having  been  caused  by  separate  blows  from 
some  heavy  blunt  instrument,  the  force  being  concentrated  on  each  point. 
This  medical  view  of  the  cause  of  the  injuries  was  borne  ont  by  the  direct 
evidence  of  an  eye-witness  who  saw  the  prisoner  strike  the  blows.     It  was 
proved  that,  by  the  death  of  his  son,  the  prisoner  would  have  come  into  the 
possession  of  a  large  sum  of  money.     The  Baron  was  tried  at  the  Central 
Criminal  Court,  and  although  the  son  refused  to  be  a  witness  against  tfae 
father,  he  was  convicted,  upon  the  medical  and  general  evidence,  of  an 
assault. 

When  it  is  a  question  which  of  two  weapons  produced  certain  contused 
wounds  found  on  the  head,  tbe  difficulties  of  medical  evidence  are  increased. 
In  Reg.  V.  Teague  (Cornwall  Sum.  Ass.  1851)  the  prisoner  was  charged 
with  the  murder  of  his  father-in-law.  The  deceased  was  found  dead  witi 
a  large  wound  in  the  centre  of  the  forehead.  According  to  the  medical 
evidence,  it  had  the  appearance  externally  of  being  two,  but  was  in  reality 
only  one  wound,  inflicted  by  moi^e  blows  than  one.  The  wound  was  nearlj 
of  a  circular  figure,  with  a  band  of  skin  passing  vertically  across  it  The 
bone  had  been  driven  in  to  some  depth.  A  large  hammer  was  found  near 
with  white  hair  upon  it,  but  no  blood.  It  was  alleged  for  the  prosecution, 
that  the  contused  wound  had  been  produced  by  this  hammer  by  the  act  of 
the  accused,  and  it  was  stated  by  the  medical  witness  that  one  end  of  the 
hammer  corresponded  to  the  shape  and  other  physical  characters  of  the 
wound.  The  defence  was,  that  the  injury  had  been  caused  either  hy  a  fall 
or  by  a  kick  from  a  horse.  It  was  not  at  all  probable  that  any  fall  conld 
have  produced  such  a  wound,  without  greatly  disfiguring  the  face,  which 
presented  no  marks  of  injury ;  and  in  reference  to  its  production  by  a  lack* 
the  witness  compared  the  horse's  shoes  and  found  that  the  wound  bore  no 
resemblance  whatever  to  them.  One  circumstance  appeared  to  connect 
the  hammer  with  the  wound,  namely,  the  presence  of  some  white  htii^ 
upon  it;  but  the  evidence  failed  to  fix  the  crime  upon  the  prisoner,  since  it 
only  went  to  prove  that  he  had  had  the  opportunity  of  committing  the 
crime,  but  there  was  no  apparent  motive  for  its  commission.  (*  Med.  Gat 
1851,  48,  729.) 

In  most  instances  an  accurate  observation  of  the  form  of  a  contnsed 

wound,  and  an  early  comparison  of  it  with  the  supposed  weapon  or  the 

substance  said  to  have  produced  it,  will  enable  a  witness  to  come  ^  * 

correct  conclusion  on  the  subject.    The  ^vt\iation^  depth,  and  shape  of  *!»« 

woand^  may  be  such  that  no  accidantaY  IcXV  <io\s\^  tcsaa^t^vI^^  ^»c^>&n.t  for 
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»  production.  In  Beg.  v.  Skelton  (Carlisle  Spring  Ass.  1858)  the  evidence 
ho  wed  that  deceased,  an  old  man,  had  died  from  violence  to  the  head.  He 
ras  found  insensible  and  bleeding  in  the  road,  not  far  from  the  prisoner's 
louse.  An  angular  stone  was  lying  near  to  his  head.  There  were  no 
iruises  on  the  body,  but  on  the  left  side  of  the  crown  of  the  head,  there 
was  a  square-shaped  hole  about  the  size  of  a  half-crowo,  the  bone  being 
there  driven  in.  Three  inches  below  this,  above  the  tip  of  the  eur,  there 
was  another  fracture  of  the  skull  under  a  narrow  scalp  wound  about  an 
inch  in  length.  In  the  prisoner's  house  was  found  a  hammer,  which  had 
»  square  face,  with  the  comers  rounded  ofE ;  and  on  comparing  this  with 
ihe  indented  wound  and  fracture,  it  corresponded  very  nearly  in  shape  and 
widUi.  The  other  end,  when  compared  with  the  smaller  wound  near  the 
eur,  also  corresponded.  The  hammer,  as  it  frequently  happens  with  heavy 
bruising  instruments,  had  no  blood  upon  it,  nor  anything  to  indicate  that  it 
hd  been  used  for  inflictiug  the  injuries.  The  stone  found  near  the  deceased 
kd  upon  it  blood  and  mud  at  one  corner,  and  a  white  human  hair  adhered 
to  it.  It  was  admitted  by  the  medical  witnesses  that  had  the  deceased 
Ulen  heavily  upon  this  stone,  it  would  have  accounted  for  the  lesser 
iroond ;  and  with  respect  to  the  indented  wound,  it  was  suggested  that  had 
le  been  knocked  down  by  a  horse  and  trampled  on,  the  'caulker,'  or 

Stare  piece  of  iron  at  the  heel  of  a  horse-shoe,  might  have  produced  it. 
ej  at  the  same  time  stated  that  the  other  part  of  the  shoe  would  have  left 
lome  mark,  of  which  there  was  no  trace.  The  hat  worn  by  the  deceased  at 
he  time  presented  no  indentation  or  mark.  It  is  probable  from  this 
tescription  that  the  injury  was  produced  by  a  weapon,  but  the  evidence 
ailed  to  connect  the  prisoner  with  the  act. 

In  assaults  on  women,  it  is  not  uuusual  to  find  that  the  complainant 
lerself  endeavours  to  exculpate  the  assailant  by  ascribing  the  marks  of 
riolence,  not  to  blows,  but  to  some  accidental  fall.  In  1864,  a  woman 
lepoeed  before  a  magistrate  that  certain  severe  injuries  which  she  had 
(Qstained  had  been  caused  by  her  falling  on  a  fender.  The  medical  man 
irho  examined  her,  found  on  the  top  of  the  head  three  distinct  wounds 
rliicli  were  bleeding.  Two  appeared  as  if  they  had  been  caused  by  a 
dnnt  instrument:  the  third,  on  the  back  of  the  head,  was  a  cleanly  cut 
round.  He  considered  that  they  had  been  produced  by  a  chopper,  and 
hat  none  of  them  had  been  caused  by  a  fall  or  a  series  of  falls.  The 
ttisoner  on  this  evidence  was  committed  for  trial. 

4.  Stabs  and  Cuts, — It  has  been  remarked  that  the  law  in  some  cases 
attaches  great  importance  to  the  clear  proof  of  the  use  of  a  weapon ;  and 
k  medical  man  has  therefore  a  certain  respousibility  thrown  upon  him 
rhen,  in  the  absence  of  a  weapon  and  the  denial  of  its  use,  he  is  called 
ipon  to  say  whether  one  has  or  has  not  been  used.  In  reference  to  cutft 
ad  stabs  there  can  in  general  be  no  difficulty,  for  these  injuries  carry 
rith  them  distinct  evidence  of  their  mode  of  production.  Formerly 
tabbing  and  cutting  were  treated  as  distinct  from  wounding,  and  very 
ice  legal  distinctions  were  drawn  between  these  terms,  which  had  the 
ffect  of  procuring  acquittals  on  mere  legal  technicalities.  Under  the 
onsolidated  Act,  the  words  *  stab '  and  '  cut '  are  omitted,  and  the  word 
wound '  only  has  been  retained.  Medical  men  would  always  agree  upon 
stab  or  cut  being  a  wound,  but  they  might  reasonably  differ  upon  the 
nestion  whether  in  a  given  case  a  wound  was  really  a  stab  or  cut.  It 
lig^ht  be  punctured,  lacerated,  or  contused,  and  not  fairly  come  under 
be  professional  description  either  of  a  cut  or  a  stab.  In  the  meantime, 
he  only  party  who  derived  benefit  from  this  confusion,  was  the  assailant 
rbo  had  inflicted  the  undefined  injury  on  another.  A  medical  witness 
as  now  only  to  prove  that  the  personal  injury  falls  strictly  within  the 
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meaning  of  the  ievm,  wound :  he  is  not  called  npon  to  prove  the  predse 
variety  of  wounding  to  which  the  injury  should  be  assigned.  At  the 
same  time,  he  should  always  be  prepared  for  a  full  description  of  the 
characters  of  an  injury  in  case  questions  on  the  subject  Bhonld  be  pat 
to  him. 

WJiaf  are  Weapons? — Those  legal  doubts  which  formerly  arose  in 
i*ofcrencc  to  the  true  signification  of  the  term  weapon  have  been  removed 
by  statute.  Thus  the  teeth,  the  hands  or  feet  uncovered,  were  formeri}' 
held  by  the  judges  not  to  be  weapons;  and  injuries  produced  by  them, 
however  severe,  were  not  treated  as  wounds  within  the  meaning  of  the 
statute.  Parties  were  tried  on  charges  of  biting  ofE  fingers  and  noses,  and 
although  the  medical  evidence  proved  that  wounds  of  a  severe  kind  had 
been  thus  inflicted  and  that  great  disfigurement  and  mischief  had  been 
done  to  individuals,  yet  the  nature  of  the  injury  produced  was  not  so  mnch 
regarded  as  the  actual  method  by  which  it  was  accomplished.  The  persons 
charged  wei'e  acquitted  under  an  indictment  for  '  wounding,'  since  wounds 
in  a  legal  sense  could  be  produced  only  by  weapons,  while  the  teeth,  hands, 
and  feet  were  not  weapons  in  law.  On  a  trial  which  took  place  at  the 
Nottingham  Assizes  in  1832,  a  strenuous  effort  was  made  by  prisoner's 
counsel  to  claim  for  artificial  arms  and  legs  the  same  privilege  of  exemption 
that  was  accorded  to  natural  arms  and  legs.  In  the  case  alluded  to,  it  was 
argued  in  defence  tliat  a  wooden  arm  with  an  iron  hook  at  the  end  of  it, 
with  which  an  assault  was  committed,  had  become,  by  long  use,  part  of  the 
body  of  the  prisoner,  and  that,  like  a  natural  arm,  it  ought  not  to  be  con- 
sidered a  weapon  in  law.  The  objection  was  overruled.  Except  in  so  far 
as  the  deliberate  use  of  a  weapon  may  indicate  an  intent  to  inflict  a  greater 
amount  of  personal  injury,  such  questions  as  these  cannot  again  arise.  A 
man  named  Benson  was  tried  for  a  felonious  assault  (C.  C.  C  Nov.  1871). 
The  evidence  showed  that  the  prisoner,  having  no  left  hand,  struck  tlic 
prosecutor  on  the  face  Avith  an  ii'on  hook  which  ser\'ed  as  a  substitute, 
and  prodncetl  serious  injuries.  He  conducted  his  own  defence,  but  did 
not  base  it  on  the  theorv  that  the  iix>n  hook  was  a  substitute  for  his  natural 
means  of  defence.     He  was  found  guilty. 

Examination  of  the  dress. — This  is  a  most  important  part  of  the  duty 
of  a  medical  man.  In  a  case  of  severe  wounding,  of  whatever  kind, 
he  should  always  require  to  see  the  dress  of  the  wounded  person,  li 
may  throAv  a  material  light  upon  the  mode  in  which  a  wound  has  been 
produced:  it  may  remove  an  erroneous  suspicion  of  murder,  and  may 
sometimes  serve  to  indicate  that  a  wound  has  been  self-inflicted  for  the 
concealment  of  other  crimes,  or  falsely  to  impute  its  infliction  to  other 
persons.  Marks  of  blood,  dirt,  gi*ass,  or  other  substances  on  the  clothinsr. 
may  also  throw  a  light  upon  the  mode  of  infliction.  So  again  the  use  of 
a  weapon,  in  reference  to  cuts  and  stabs,  may  be  inferred  from  the  dress 
presenting  corresponding  cuts  or  perforations.  Contused  wounds  by 
bludgeons  may,  however,  be  readily  produced  through  the  dress,  without 
tearing  or  injuring  it.  Considerable  laceration  of  the  skin  and  muscles, 
and  even  severe  fractures,  may  be  causeil  without  necessarily  penetratin&r 
the  dress,  supposing  it  to  be  at  all  of  an  elastic  or  yielding  nature.  In  self- 
inflicted  or  imputed  wounds,  if  of  the  nature  of  cuts  or  stabs,  there  is  often 
a  want  of  correspondence  between  the  perforations  of  the  dress  and  the 
wounds  on  the  person  :  this  is  one  of  the  characters  by  which  the  correct- 
ness of  a  statement  may  be  tested.  (See  '  Imputed  Wounds.')  A  seven- 
wound  may  bo  indirectly  produced  by  a  bruising  weapon,  and  medical 
witnesses  have  been  often  questioned  on  this  point.  Thus,  the  prosecutor 
may  at  tho  time  have  worn  a\x>\\t.  \\\^  -^evfton  some  article  of  dress  which 
received  the  blow,  and  t\\\a  ivva.y  Xwce  c«ca%^^  \}cLSi  >«ws.tv^.    ^-^  ^  trial  for 
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alicioiislj  wonnding  (Reading  Spring  Ass.  1837)  it  appeared  in  evidence 
ftt  the  prisoner,  while  poaching,  assaulted  a  gamekeeper  by  inflicting  on 
B  head  severe  Uows  with  a  gun.  At  the  time  of  the  assault,  the  prose- 
Ltor  wore  a  strong  felt  hat,  which,  it  was  contended  in  defence,  had  caused 
e  wounds  that  formed  the  subject  of  the  charge.  The  medical  witness 
Imitted  that  the  wounds  might  have  been  produced  either  by  the  gun, 

bj  the  hat  through  a  blow  from  the  gun.  The  prisoner  was  convicted ; 
is  was  held  to  be  a  wounding,  although  the  gun  did  not  touch  the  skin. 
L  another  case,  a  blow  was  struck  with  a  bludgeon  at  the  head  of  the 
oaecutor,  who  wore  spectacles.  Wounds  were  produced,  which,  it  was 
gaed  in  the  defence,  had  resulted  from  the  glass  of  the  spectacles  and 
rt  from  the  bludgeon.  The  prisoner  was  acquitted.  Every  case  of  this 
nd  must  be  determined  by  the  circumstances  which  accompany  it.  One 
et  appears  to  me  to  be  well  established  from  the  foregoing  cases — namely, 
at  a  medical  practitioner  should  always  make  a  careful  examination  not 
Jj  of  wounds  which  are  likely  to  become  the  subject  of  criminal  charges, 
it  of  the  dress  or  clothing  worn  by  the  wounded  person  at  the  time  of 
e  assault.  In  performing  his  duties  as  a  surgeon,  he  is  bound,  so  far  as 
i  consistently  can,  to  notice  as  a  medical  jurist  the  characters  of  all 
monal  injuries,  so  as  to  be  able  to  give  an  opinion  on  the  mode  in  which 
my  were  inflicted. 

When  the  question  is  simply,  whether  the  contused  wound  resulted 
cm  accident  or  homicide,  a  careful  examination  of  the  dress  may  tend  to 
more  any  medical  or  legal  doubts.  A  man  was  found  dead  in  a  stable, 
>t  far  from  a  vicious  mare,  and  the  traces  (harness)  of  this  animal  were 
pom  his  arms  and  shoulders  when  the  body  was  discovered.  The  brother 
!  the  deceased  was  tried  (Warwick  Spring  Ass.  1808)  on  the  charge  of 
mng  killed  him  with  a  spade,  which  was  found  lying  in  the  stable.  This 
Bade  was  stained  with  blood,  but  the  evidence  from  this  fact  was  wholly  set 
lide  by  the  circumstance  that  the  spade  had  been  subsequently  used  in 
jcaning  out  the  stable.  In  the  defence  it  was  alleged  that  the  deceased 
ad  been  kicked  by  the  mare  while  attempting  to  put  on  the  traces,  and  had 
ins  been  accidentally  killed.  There  were  two  straight  incised  wounds^ 
pparently  caused  by  a  blunt  instrument,  on  the  left  side  of  the  head,  one 
bout  five  and  the  other  about  two  inches  long.  On  the  right  side  of  the 
sad  there  were  three  iri'egular  wounds  of  a  mixed  lacei'ated  and  incised 
baracter,  two  of  them  about  four  inches  in  length.  There  was  also  a  wound 
ti  the  back  part  of  the  head,  about  two  inches  and  a  half  long.  There  was 
D  swelling  round  any  of  the  wounds,  and  the  skin  adhered  firmly  to  the  bone, 
he  right  side  of  the  skull  was  generally  fractured — the  fracture  extending 
bng  the  back  of  the  head  to  the  left  side — a  small  portion  of  the  temporal 
me  ha\'ing  come  away.  The  deceased  was  found  with  his  hat  on,  which 
as  bruised  in  the  part  corresponding  to  the  seat  of  injury,  but  not  cut ;  but 
uere  were  no  wounds  on  any  other  part  of  the  body.  Two  medical  wit- 
isses  expressed  a  strong  opinion  that  the  injuries  could  not  have  been 
•odaced  by  kicks  from  a  horse,  grounding  that  opinion  principally  on  the 
stinctness  of  the  wounds,  the  absence  of  marks  of  contusion,  the  firm 
Ihesion  of  the  skin,  and  the  straight  lateral  direction  and  similarity  of 
e  wonnds.  They  also  thought  that  they  could  not  have  been  inflicted 
;thoQt  cutting  the  hat,  if  this  had  been  on  the  deceased's  head  at  the  time ; 
d  if  the  hat  had  been  off,  that  he  could  not  have  had  the  power  to  put  it 

After  receiving  the  wounds.  The  case  was  not  made  out  against  the 
iaoner,  and  he  was  acquitted.  (Wills'  *  Circ.  Evidence,'  p.  302.)  Taking 
B  facts  as  they  are  here  reported,  there  seems  to  have  been  no  good  medical 
I0on  for  assuming  that  the  wounds  on  the  head  were  homicidally  inflicted. 
i/^iMct  that  they  had  a  somewhat  incised  character  is  not  a  positive  proof 
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that  tho  spade  was  used  in  producing  them,  since  an  instance  has  oocuired 
where  the  skin  of  the  scalp  presented  a  similarly  incised  appearance  from 
the  kick  of  a  horse ;  and  this  is  not  an  unusual  consequence  of  a  seTere 
and  sudden  blow  on  those  parts  of  the  body  where  the  elastic  skin  in 
stretched  over  round  surfaces  of  bone.  In  this  case,  however,  another 
question  arose,  namely,  whether  wounds  of  this  description  conld  be 
inflicted  on  the  head  without  necessarily  cutting  through  the  hat.  Ad- 
mitting it  to  be  improbable  that  the  deceased  could  have  placed  the  hat  on 
his  head  after  being  thus  wounded,  we  must  infer  that  it  was  on  his  head 
at  the  time,  and  assuming  that  the  injury  was  produced  by  the  bruising 
violence  of  a  horse's  hoof,  it  is  easy  to  understand  that  the  scalp  might  be 
wouuded  and  the  skin  broken  without  causing  more  than  an  indentation  in 
the  hat.  Had  the  spade  been  used,  it  is  less  probable  that  the  hat  would 
have  escaped  the  effects  of  violence.  Hence  the  witnesses  who  assumed 
ithat  tho  deceased  had  been  killed  by  the  spade,  were  obliged  to  suppose 
that  the  hat  must  have  been  ofE,  and  put  on  afterwards,  therefore  that 
there  must  have  been  murderous  interference.  This,  however,  would  not 
explain  the  fact  that'  the  hat  was  indented  over  the  situation  of  the 
principal  injury.  On  the  whole,  this  seems  to  have  been  really  a  case  of 
accidental  violence,  this  theory  being  strongly  supported  by  the  condition 
in  which  the  hat  was  found  on  the  head  of  deceased.  It  is  of  some  im- 
portance as  a  medico-legal  fact,  that  the  skin  may  be  readily  wounded 
through  the  dress,  without  the  latter  being  necessarily  cut  or  torn. 
Wood,  B.,  who  tried  the  above  case,  stated  at  the  time  that  he  rememberod 
a  trial  at  the  Old  Bailey,  where  it  had  been  proved  that  a  cut  and  a 
fracture  had  been  received  without  having  cut  the  hat  of  the  wounded 
person,  aud  evidence  ^yKs  then  adduced  of  the  infliction  of  a  similar 
wound  without  cutting  the  hat. 

An  instructive  case  which  occurred  in  Aug.  1853,  shows  tho  importaooe 
of  comparing  the  article  of  di*ess  with  the  injuries  which  may  have  proved 
fatal.  A  woman,  set.  GO,  was  found  dead  in  her  bed.  She  had  vomited 
slightly,  and  there  was  a  small  quantity  of  blood  on  the  floor  which  h*d 
flowed  from  her  nose.  She  had  been  seen  in  her  usual  health  on  ihe 
previous  night.  On  inspection,  there  were  found  two  indentations  about 
the  middle  of  the  light  parietal  bone,  and  there  was  a  large  clot  of  blood 
in  this  situation  beneath  the  skin.  On  removing  this  clot,  the  bone  was 
found  fractured  to  the  extent  of  four  inches.  Nearly  three  ounces  of  dark 
<ilotted  blood  were  found  on  the  outer  membrane  of  the  brain  (dura  mater), 
between  it  and  the  skull.  All  the  other  visceini  were  healthy.  This  was 
the  only  injury,  and  quite  sufficient  to  account  for  death ;  but  a  question 
arose  respecting  the  mode  in  which  this  fracture  was  caused.  It  was  in 
evidence  that  on  the  evening  before  her  death,  deceased  had  been  suddenly 
knocked  down,  while  slie  was  walking  in  a  public  road,  by  a  man  accidentaUy 
running  against  her.  One  witness  stated  that  she  fell  heavily  on  the  back 
of  her  head,  on  which  at  tlie  time  she  wore  a  bonnet.  She  appeared 
stunned,  was  raised  up  by  the  man,  some  brandy  was  given  to  her,  and 
she  recovered  sufficiently  to  walk  home  and  eat  her  supper  as  usual,  aft^r 
wliicli  no  one  saw  her  until  she  was  found  dead  in  bed  on  the  following 
morning.  Some  suspicion  ai*ose  that  the  violence  done  to  the  head  was  too 
great  to  be  accounted  for  by  a  mere  fall,  and  it  was  a  question  whether,  ^^°^ 
such  an  amount  of  injury,  tho  deceased  could  have  walked  to  her  home,  *^ 
the  distance  of  a  mile  and  a  half,  and  have  eaten  her  supper  before  ff^^ 
to  bed.  At  first  it  was  thought  that  this  was  a  case  of  murder,  and  a©*^ 
who  lodged  in  the  house  with  deceased  was  suspected.  His  room  *** 
searched,  and  a  hammer  witk  iwo  el^twa  y:«u5  found.  On  comparing  t^ 
claws  with  the  two  indentationa  aivd  lt«kieU\Y<&^>i)c^^TEife^<(^^*^Tsw»thoug^^ 
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lat  ihis  weapon  would  at  once  account  for  their  production.  Deceased  and 
lis  man  bad  been  in  the  habit  of  quarrelling,  and  they  ^ere  the  only  persons 

I  the  bouse  on  this  occasion.  The  lodger  said  that  he  let  the  woman  in 
[x>ut  nine  o'clock  (the  fall  in  the  road  occurred  about  7.30)  ;  her  appearance 
resented  nothing  unusual,  and  he  saw  no  more  of  her  until  called  at  seven 
le  next  morning,  when  she  was  found  dead  and  cold.  It  was  only  at  the 
ijonmed  inquest  that  the  bonnet  worn  by  the  deceased  at  the  time  of  the 

II  was  called  for  by  the  coroner.  Two  indentations  were  then  found 
pen  the  back  part  of  it,  corresponding  to  those  on  the  skull  of  deceased. 
he  indentations  on  the  bonnet  contained  dust  and  dirt,  thereby  confirming 
la  statements  of  the  witnesses,  and  rendering  it  prolmble  that  the  fall  in 
le  road  had  caused  the  fatal  injury  to  the  head. 

The  examination  of  the  dress,  in  this  case,  cleared  up  what  might  have 
sen  otherwise  doubtful.  It  is  probaUe  that  the  large  internal  effusion  of 
bod  which  caused  death  did  not  take  place  until  deceased  had  reached 
ome,  and  perhaps  as  a  result  of  the  exertion  made.  She  must  have  died 
ery  soon  after  she  went  to  bed,  as  her  body  was  found  cold  at  seven 
"^ock  the  next  morning.  In  addition  to  the  caution  which  this  case 
Dnreys  respecting  medical  opinions  on  the  origin  of  wounds,  it  shows  that 
earsons  may  walk  and  die  at  a  considerable  distance  from  the  spot  where 
nrions  injury  to  the  head  has  been  sustained. 

The  examination  of  the  clothing  in  the  Waterloo  Bridge  tragedy  (p.  131) 
hxew  some  light  upon  the  question  of  murder.  An  overcoat  presented, 
Biihe  collar  behind  and  towards  the  left  side,  a  cut  or  stab  as  from  a  double- 
dged  knife.  The  undercoat  as  well  as  the  waistcoat  presented  the  mark 
f  a  similar  stab  corresponding  in  size,  form,  and  direction  to  the  cut  in 
he  collar  of  the  overcoat.  The  shirt  beneath  was  much  stained  with 
liood.  The  stab  took  a  direction  from  above  downwards,  and  must  have 
xnetrated  into  the  chest.  Its  situation  and  direction  precluded  the  idea 
if  its  having  been  self-inflicted.  As  there  was  no  blood  on  the  overcoat 
rhere  cut,  the  weapon  had  not  before  been  used  for  inflicting  a  wound, 
o&d  the  deceased  had  obviously  been  stabbed  from  behind  with  all  his 
iothes  upon  him.  The  theory  that  this  was  not  a  murder  would  involve 
be  assumption  that  the  overcoat,  undercoat,  and  waistcoat  had  been  placed 
i|Km  some  lay-figure  for  the  purpose  of  imitating  a  fatal  stab  behind,  and 
hat  the  undershirt  had  been  covered  with  blood  to  add  to  the  appearance. 
Vo  reasonable  motive  could  be  assigned  for  such  a  proceeding. 


CHAPTER  37. 

romfDS  INDICATIVE  OP  HOMICIDE,  SUICIDE,  OE  ACCIDENT — EVIDENCE  FROM  THE 
SITUATION  OF  A  WOUND — SUICIDAL  WOUNDS  IN  UNUSUAL  SITUATIONS — EVI- 
DENCE FROM  NATURE  AND  EXTENT — SHAPE — EVIDENCE  FROM  THE  DIRECTION 
or  A  WOUND — SUICIDAL  AND  ACCIDENFAL  WOUNDS — WOUNDS  INFLICTED  BY 
THE  BIGHT  OB  LEFT  HAND — ACCIDENTAL  AND  HOMICIDAL  STABS — EVIDENCE 
FBOH  THE  PRESENCE  OF  SEVERAL  WOUNDS — THE  USE  OF  SEVERAL  WEAPONS — 
TWO  OB  MORE  MORTAL  WOUNDS — ^WOUNDS  PRODUCED  SIMULTANEOUSLY  OR  AT 
PITFEBENT  TIMES. 

JTatunds  indicative  of  Homicide,  Suicide^  or  Accident, — Supposing  that  tho 
'ound  which  is  found  on  a  dead  body  is  proved  to  have  been  caused 
efore  death,  it  may  be  necessary  to  inquire  whether  it  was  the  result  of 
J,  homicide,  or  accident.     It  might  at  first  siglit  \ie  coxvRvdst^^  \Xia.\» 
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the  determination  of  a  question  of  this  nature  was  wholly  out  of  the 
province  of  a  medical  jurist.  In  some  instances  it  may  be  so,  and  the 
settlement  of  it  is  then  left  to  the  leg^l  authorities ;  bat  in  a  large 
number  of  cases,  it  is  so  closelj  dependent  for  its  elucidation  on  medinl 
facts  and  opinions,  that  juries  could  never  arrive  at  a  satisfactory  decision 
without  medical  evidence.  Let  us  suppose,  then,  that  a  medical  jurist  is 
consulted  in  a  doubtful  case, — What  are  the  points  to  which  he  should 
direct  his  attention  ?  They  are,  with  regard  to  the  wound,  1,  its  situation : 
2,  its  nature  and  extent ;  and  3,  its  direction, 

1.  Evidence  from  tJie  situation  of  a  wound. — It  is  a  general  principle  in 
which  most  medical  jurists  agree,  that  wounds  inflicted  by  a  suicide,  are 
usually  confined  to  the  foi*e  or  lateral  parts  of  the  body.     The  throat  and 
chest  are  commonly  selected  when  cutting  instruments  are  employed ;  while 
the  chest,  especially  in  the  region  of  the  heart,  the  mouth,  the  orbit  and 
the  temples,   are  the  spots  generally  chosen  for  the  perpetration  of  suicide 
by  fii*e-ai-ms.     But  it  is  obvious  that  any  of  these  parts  may  be  also  selected 
by  a  murderer,  with  the  especial  design  of  simolating  a  suicidal  attempt; 
therefore  the  mere  situation  of  a  wound  does  not  suffice  to  establish  the 
fact  of  suicide.     Smith  considered,  in  refei*ence  to  pistol- wounds,  that  if 
the  weapon  has  been  introduced  into  the  deceased's  mouth  and  there  dis- 
charged, we  may  take  it  for  granted  that  *  it  has  not  been  done  by  another* 
^'  For.  Med.'  p.  302)  ;  but  this  inference   has   been  too   hastily  drawn, 
because  it  is  quite  within  the  range  of  probability  that  a  calculating  asssssin 
may  purposely  resort  to  this  method  of  destroying  a  person  in  order  to 
oonceal  the  crime.     In  suicidal  wounds  from  fire-arms,  a  discolouration  by 
powder  of  the  fingers  of  the  hand  which  discharged  the  weapon  is  some- 
times observed ;  this  has  also  been  looked  upon  as  a  source  of  evidence  of 
suicide  under  doubtful  circumstances,  but  a  similar  objection,  although  not 
with  equal  force,  might  be  made  to  its  admission.     Some  have  regarded  it 
as  fully  established  in  legal  medicine,  that  when  wounds  exist  at  the  back 
part  of  the  body,  it  is  a  positive  proof  that  they  have  not  been  self-inflicted. 
This   situation   is   certainly  unusual  in    cases  of   suicide ;    but,  as  Orfila 
observes,  it  is  not  the  situation,  so  much  as  the  direction  of  a  wound,  which 
furnishes  evidence  against  the  presumption  of  suicide.   A  wound,  traversing 
the  body  from  behind  forwards  in  a  direct  line,  is  not  likely  to  have  resulted 
from  a  suicidal  attempt :  at  least,  it  must  be  obvious  that  it  would  require 
more  preparation  and  contrivance  on  the  part  of  a  self-murderer,  so  to 
arrange  matters  that  such  a  wound  should  be  produced,  than  we  can  belicTe 
him  to  possess  at  the  moment  of  attempting  his  life.     Besides,  his  object 
is  to  destroy  himself  as  quickly  and  as  surely  as  circumstances  will  permit; 
he  is,  therefore,  not  likely  to  adopt  uncertain  means  for  carrying  this  design 
into  execution.     Nevertheless,  we  must  not  always  expect  to  find  suicidal 
wounds  in  what  an  anatomist  would  pronounce  to  be  the  most  appropriate 
situation    to   produce   instant  destruction.     A  want  of  knowledge,  or  ft 
want  of  resolution,  on  the  part  of  a  suicide,  or  the  accidental  slipping  of 
the  hand,  will  often  cause  a  wound  in  a  part  where  we  might  least  expect 
to  find  it. 

Wounds  which  result  from  accident  or  suicide  are  generally  in  expof^ 
\mvts  of  the  body.  An  incised  wound  in  a  concealed  or  not  easily  accessiW^ 
part  is  presumptive  of  homicide :  because  this  kind  of  injury  could  havo 
resulted  only  from  the  deliberate  use  of  a  weapon.  Suicidal  wounds  are. 
however,  sometimes  found  in  the  most  unusual  situations.  In  1842,  a 
surgeon  destroyed  himself  by  cutting  thi'ough  the  brachial  artery  and  the 
principal  veins  of  his  left  arm  with  a  penknife :  and  in  another  instanf** 
which  occurred  in  1830,  a  yowi\^  tcv^tv  eommitted  suicide  by  dividiojT  *^ 
arteries  of  the  fore- arm  on  \)ol\i  nv^ea.    \\.  *\^  t^^-^  'CviftX.^^i  ^x^,^  suicida' 
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%h&  in  the  abdomen  or  throat,  but  an  instance  occnrred  a  few  years  Kince, 
Tvhich  a  woman  destroyed  herself  by  a  stab  in  the  lower  part  of  the 
idomen  ;  and  several  similar  cases  are  recorded.  In  an  attempt  at  snicide, 
hich  fell  under  the  author's  observation,  a  stab  was  inflicted  by  a  carving 
life  on  the  fore  part  of  the  neck  traversing  the  pai*ts  from  the  windpipe 
the  spinal  column.  In  regard  to  situation,  it  has  been  remarked,  that 
lere  is  no  wound  which  a  suicide  is  capable  of  inflicting  upon  himself, 
hich  may  not  be  produced  by  a  murderer ;  bat  there  are  many  wounds 
ilicted  by  a  murderer  which,  from  their  situation  and  other  circumstances, 
suicide  would  be  incapable  of  producing  on  his  own  person.  Wo  cannot 
irayB  obtain  certainty  in  a  question  of  this  kind, — the  facts  will  often 
low  ns  to  speak  only  with  difrerent  degrees  of  probability.  A  remarkable 
istance  of  the  singular  situation  selected  for  suicidal  wounds  is  reported 
I  the  '  Med.  Gaz.'  vol.  45,  p.  439. 

The  situation  of  a  wound  sometimes  serves  to  show  whether  it  is  of 
li  aecidental  nature  or  not — a  point  often  insisted  on  in  the  defence. 
Lccidental  wounds  generally  exist  on  those  parts  of  the  body  which  are 
zpoeed.  Some  wounds,  however,  forbid  the  supposition  of  accident  even 
rnen  exposed ;  as  deeply  incised  wounds  of  the  throat,  and  gunshot  wounds 
4.  the  mouth  and  temples.  For  the  report  of  a  case  in  which  an  accidental 
round  on  the  head,  by  an  axe,  closely  simulated  a  homicidal  wound,  see 
Jasper's  '  Wochenschrift,'  May  24,  1845. 

2.  Evidence  from  the  nature  and  extent  of  a  wound, — Generally  speak- 
ng,  the  wound  met  with  on  the  body  of  a  suicide,  when  fire-arms  have  not 
seen  used,  is  either  incised  or  punctured,  i,e.  a  cut  or  a  stab.  Contused 
vounds  are  rarely  seen  in  cases  of  suicide,  because  in  producing  them 
Jiere  is  not  that  certainty  of  speedily  destroying  life  to  which  a  self- 
murderer  commonly  looks.  There  are  of  course  exceptions  to  this  remark ; 
IS  where,  for  instance,  a  man  precipitates  himself  from  a  considerable 
letght,  and  is  wounded  by  the  fall.  Circumstantial  evidence  will,  however, 
rarely  fail  to  clear  up  a  case  of  this  description.  Greater  difficulty  may 
sxist  when  life  is  destroyed  by  a  contused  wound,  voluntarily  inflicted.  A 
smie  is  related  in  which  a  man  first  attempted  to  destroy  himself  by  running 
iriih  his  head  against  a  wall ;  and  not  having  succeeded  in  the  attempt, 
^9  struck  himself  repeatedly  on  the  forehead  with  a  cleaver.  By  this  he 
axoduced  such  violent  injury  to  the  brain,  that  death  soon  followed.  The 
:kian  was  seen  to  commit  the  act  by  several  witnesses  :  had  not  this  been 
As  case,  the  nature  of  the  wound  was  such  as  to  excite  suspicion  that  it 
^sd  been  inflicted  by  another,  and  that  the  man  had  been  murdered. 

A  close  attention  to  the  shape  of  wounds  in  the  throat  made  by  cutting 
nstmments  will  sometimes  lead  to  the  development  of  cases  rendered 
loabtfal  from  the  circumstances  under  which  the  dead  body  of  a  wounded 
lenon  is  found.  The  body  of  a  farmer  was  found  lying  on  a  high  road. 
Sis  throat  was  severely  cut,  and  he  had  evidently  died  from  the  bleeding 
vhich  had  taken  place.  A  bloody  knife  was  discovered  at  some  distance 
lom  the  body,  and  this,  together  with  the  circumstance  of  the  pockets  of 
he  deceased  having  been  rifled,  led  to  a  suspicion  of  murder.  The  suspicion 
ras  confirmed  when  the  wound  in  the  throat  was  examined  by  a  surgeon. 
t  was  cut,  not,  as  is  usual  in  suicides,  by  carrying  the  cutting  instrument 
rom  before  backwards,  but  as  the  throats  of  sheep  are  cut  when  slaughtered 
}j  a  butcher.  The  knife  had  been  passed  in  deeply  under  and  below  the 
ar,  and  had  been  brought  out  by  a  semi-circular  sweep  in  front,  all  the 
pneat  vessels  of  the  neck,  with  the  gullet  and  windpipe,  having  been  divided 
rom  behind  forwards.  The  nature  of  this  wound  rendered  it  at  once 
mprobable  that  it  could  have  been  self-inflicted,  and  it  further  served  to 
letect  the  murderer,  who  was  soon  afterwards  diBCoverei..    TIlVi^-^TYSkOw^t, 
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who  had  been  a  batcher,  was  subseqaentlj  tried  and  executed  for  the 
crime. 

When  persons  labouring  under  insanity  commit  suicide,  thej  often 
inflict  upon  themselves  wounds  of  an  extraordinary  kind — such  as  would, 
at  first  view,  lead  to  a  suspicion  that  they  had  been  produced  by  the  hand 
of  a  murderer :  and,  therefore,  the  rules  which  are  here  laid  down  to  difu 
tinguish  homicidal  from  suicidal  wounds,  must  be  guardedly  applied  to  the 
cases  of  those  persons  who  are  known  to  have  been  insane.   In  1850,  a  case 
occurred  at  Gay's  Hospital,  in  which  a  person  in  a  fit  of  delirium  tore  away 
the  whole  of  the  abdominal  muscles  from  the  lower  and  fore  part  of  the 
abdomen.     Had  the  body  of  this  person  been  found  dead  with  such  an 
unusual  and  serious  personal  injury,  it  is  not  improbable  that  it  might 
have  been  pronounced  homicidal,  and  not  suicidal.  A  woman  suffering  from 
delirium  tremens  tore  open  her  abdomen  with  her  hands.     The  wound 
produced  was  ei^ht  inches  long,  and  about  eight  feet  of  the  small  intestines 
protruded  from  it  as  well  as  a  portion  of  the  large  intestines,  which  had 
been  completely  torn  across.     She  lived  twenty-seven  hours  after  infi^lcting 
this  injury.     ("  Lancet,'  1870,  I.  863.)     Such  severe  injuries  as  these,  if 
found  on  a  dead  body,  would  perhaps  not  be  described  as  self-inflicted,  but 
as  indicative  of  murderous  violence.     A  pregnant  woman  under  a  delusion 
so  ripped  open  her   abdomen  that  a  large  wound  was  made,  and  the 
omentum  and  gravid  uterus  protruded.      ('Lancet,'  1870,  II.  258.)    A 
gentleman  was  found  lying  in  a  state  of  insensibility  in  the  kitchen  of  his 
house,  with  a  cleaver  by  his  side.     On  examining  the  head,  upwards  of 
thirty  wounds  were  found  over  the  back  part  of  the  skull.     The  wounds* 
many  of  which  were  superficial,  had  a  horizontal  direction  from  behinc^ 
forwards.     One,  however,  had  removed  a  portion  of  the  skull  from  th^^ 
middle  of  the  lambdoidal  suture,  so  that  some  of  the  brain  had  escape(\^ 
This  person  died  four  days  afterwards,  but  recovered  so  far  as  to  adnx>^ 
that  he  had  produced  the  wounds  on  himself,  of  which,  from  other  circauj, 
stances,  there  could  have  been  no  doubt.     He  was  a  lunatic.     This  was 
a  most  unusual  way  of  committing  suicide.     Had  the  deceased  been  foJinii 
thus  wounded,  dead  on  a  highway,  the  probability  is,  that  a  strong  suspicion 
of  murder  would  have  arisen.    A  case  of  this  kind  should  be  borne  in  mind 
when  we  are  called  upon  to  speak  to  the  possibility  of  certain  wounds 
found  on  a  dead  body,  having  been  self-inflicted.      ('  Med.  Gaz.'  vol.  2-1, 
p.  276.)      R^'an  met  with  a  case  in  which  a  man  contrived  to  cut  his 
throat  exactly  between  the  hyoid  bone  and  the  larynx,  having  previously 
made  two  distinct  cuts  of  the  thjrroid  cartilage.     The  wound  was  of  an 
unusual  kind,  reaching  backwards  through   the  phaiynx  to  the  spinal 
column.     Ryan  states  that  there  were  two  cuts  on  the  fourth  cerfical 
vertebra  and  another  on  the  intervertebral  cartilage.     The  carotids  and 
jugulai*s  had  escaped,  but  some  of  the  larger  branches  of  these  vessels  were 
divided.     The  man  survived  about  seven  hours.     (*  Med.  Times,'  Jan.  I'l 
1852,  p.  73;  also  'Lancet,'  June  1,  1844.     For  another  case  of  extensiw 
wounds  in  the  throat  by  a  lunatic,  sec  *  Med.  Times  and  Gaz.'  Aug.  27, 1853, 
p.  219.) 

Wounds  of  the  throat,  when  inflicted  by  suicides,  are  commonly  at  tbe 
upper  part,  involving  the  hyoid  bone  and  the  thyroid  or  cricoid  cartila|rcs» 
the  large  vessels  often  escape,  but  the  larynx  is  opened.  The  wound  does 
not  always  cause  death  by  ha9morrhage.  A  woman,  vot,  68,  attempted 
suicide  by  inflicting  a  wound  on  her  throat.  It  was  between  four  and  five 
inches  long,  and  extended  nearly  from  ear  to  ear.  It  laid  open  the  larynx 
between  the  hyoid  bone  and  thyroid  cartilage,  and  had  taken  off  a  portion  of 
the  epiglottis.  There  was  no  arterial  hsBmorrhage,  only  a  few  veins  having 
been  divided.     The  patient  did  'weW  «A.  ^x^\j^\yQ^.  Vt^J^s^ko^.^^^^    of  the  lungs 
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set  in,  and  this  carried  her  off  on  the  sixth  day.     This  was  a  secondary 
cause  of  death.     (*  Ed.  Month.  Jour.'  Feb.  1863,  p.  759.) 

The  extent  of  a  wound,  by  which  we  are  to  understand  the  number  and 
importance  of  the  parts  injured,  must  in  these  cases  be  always  taken  into 
consideration.  It  has  been  somewhat  hastily  laid  down  as  a  rule,  that  an 
extenaiye  wound  of  the  throat,  involving  all  the  vessels  and  soft  parts  of 
the  neck  to  the  spine,  conld  not  be  inflicted  by  a  snicide.  Although  in 
general  snicidal  wounds  of  this  part  of  the  body  do  not  reach  far  back,  or 
involve  the  vessels  of  more  than  one  side,  yet  we  find  occasionally  that  all 
the  soft  'ptaia  are  thus  completely  divided.  These  are  cases  m  which, 
periiaps,  with  a  firm  hand,  there  is  a  most  determined  purpose  of  self- 
destroction.  In  a  case  of  suicide,  observed  by  Marc,  the  weapon  had 
divided  all  the  muscles  of  the  neck,  the  windpipe,  and  gullet — had  opened 
the  jugular  veins  and  both  carotid  arteries — ^and  had  even  grazed  the 
anterior  ligaments  of  the  spine.  A  wound  so  extensive  as  this  is  rarely 
seen  in  a  case  of  suicide,  but  there  is  no  ground  for  the  assertion  that 
extensive  wounds  in  the  throat  are  incompatible  with  self-destruction. 

Incised  wounds  in  the  throat  are  generally  set  down  as  presumptive  of 
suicide,  but  murderers  sometimes  wound  this  part  for  the  more  effectual 
concealment  of  crime.     Circumstances  connected  with  the  form  and  direc* 
tion  of  a  wound,  may  in  such  cases  lead  to  detection,  for,  unless  the  person 
lUtacked  be  asleep  or  intoxicated,  resistance  may  be  ofEered — evidence  of 
which  may  be  obtained  by  the  presence  of  great  irregularity  in  the  wound, 
or  the  marks  of  other  wounds  on  the  hands  and  on  the  person  of  the 
cleceased.     In  some  instances,  however,  it  is  extremely  difficult  to  say 
"^rhether  the  wound  is  homicidal  or  suicidal — the  medical  facts   being 
^Mjually  explicable  on  either  hypothesis.    (See  case  by  Marc,  *  Ann.  d'Hyg.' 
X830,  2,  408;  another   by  Devergie,  ib.  414;   and  a  third   by  Ollivier, 
*■  Ann.  d*Hyg.'  1836,  1,  394.)     Regularity  in  a  wound  of  the  throat  has 
"fceen  considered  to  be  presumptive  of  suicide.     This  was  the  publicly- 
expressed  opinion  of  Sir  Everard  Home  in  the  well-known  case  of  Sellis. 
The  deceased  was  found  lying  on  a  bed,  with  his  throat  extensively  cut, 
snd  the  edges  of  the  incision  were  regular  and  even.   This  condition  of  the 
^vround,  it  was  inferred,  repudiated  the  idea  of  homicide,  but  as  a  general 
'(xrinciple  this  appears  to  be  a  fallacious  criterion.     A  murderer,  by  sur- 
X^nsing  his  victim  from  behind — by  having  others  at  hand  to  assist  him, 
or  by  directing  his   attack  against  one  who  is  asleep,  intoxicated,  or 
^m  age  or  infirmity  incapable  of  offering  resistance,  may  easily  produce 
a  regular  and  clean  incision  on  the  throat.     This  was  observed  in  the  case 
^Lord  William  Russell,  who  was  murdered  by  Courvoisier  in  1840  (p.  65). 
'^hQ  wound  in  the  throat  possessed  all  that  regularity  which  has  been 
^^^Bgarded  as  characteristic  of  suicide.     Some  have  taken  a  contrary  view  to 
"ttat  of  Home,  and  have  contended  that  the  chief  character  of  a  suicidal 
''^ound  in  the  throat,  is  great  iiTCgularity  from  want  of  steadiness  in  the 
^aud  during  the  perpetration  of  suicide.     It  is  by  no  means  unusual  in 
^^cides  to  find  the  cut  regular  at  its  commencement,  and  irregular  or  un- 
^en  at  its  termination,  from  the  loss  of  blood  which  attends  the  first 
^cision ;  but  it  is  obvious  that  a  homicidal  wound  might  possess  these 
^Iiaracters.     In  short,  we  are  entitled  to  say,  regularity  or  irregularity  in 
^  incision  in  the  throat  furnishes  no  presumptive   evidence  either  of 
l^omicide  or  suicide. 

The  nature  and  extent  of  a  wound,  or  of  other  injuries  on  the  person, 
"Will  sometimes  allow  us  to  distinguish  accident  from  homicide.      These 
personal  injuries  may  be  such,  that  they  could  not  possibly  have  had  a 
suicidal  or  accidental  origin.     In  a  case  that  occurred  at  ManchsEtAT^ixL 
1836,  it  was  shown  that  seven  ribs  were  fractured  on  oiift  %k\dft  ol  'Oaa 
VOL,  /•  ^  \, 
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chest  of  the  deceased,  and  fiye  on  the  other.     The  person  charged  with 
murder  alleged  in  defence  that  he  had  merely  strack  the  deceased  a 
slight  blow,  and  that  the  ribs  were  broken  snbsequentlj  by  an  accidental 
fall     The  medical  witness,  however,  satisfied  the  Court   that  the  bl\ 
as  described  by  the  prisoner,  was  inadequate  to  the  production  of  such 
extensive  violence;  and  that  even  had  the  deceased  ftdlen  on  one  side, 
this  would  not  account  for  the  fracture  of  the  ribs  on  the  other.     When, 
therefore,  we  find  in  a  dead  body  severe  injuries  refeired  to  a  fiall,  we 
ahould  search  the  whole  of  the  body  carefully  for  proofs  of  Ticjenoe.    The 
insides  of  the  arms  or  thighs  may  present  marks  of  injury,  which  could 
not  possibly  be  explained  on  the  supposition  of  an  accidental  &11.     Severe 
contusions  on  both  sides  of  the  body,  or  anteriorly  and  poeteriorly,  com- 
monly indicate  homicidal  violence.     The  body  of  a  woman  alleged  to  have 
been  murdered  by  her  husband,  presented  numerous  marks  of  contnsionfl ; 
one  arm  was  completely  ecchymosed  from  the  shoulder  to  the  hand.    The 
person  charged  with  the  murder  ascribed  these  appearances  to  the  fact  of 
his  wife  having  accidentally  fallen  out  of  bed ;  but  on  examining  the  bed, 
it  was  found  to  be  only  a  foot  from  the  floor.    A  fall  from  this  height 
would  not  account  for  the  presence  of  such  extensive  marks  of  violence  ; 
but  irrespective  of  this,  a  severe  contusion  was  found  on  the  onter  side  of 
the  opposite  thigh,  which,  from  the  appearance,  must  have  been  produced 
about  the  same  time  as  that  on  the  arm.     The  existence  of  this  second 
contusion  rendered  the  defence  still  less  probable :  for  the  woman  oonld 
not,  if  she  had  fallen  at  all,  have  fallen  on  both  sides  of  her  body  at  once; 
and  it  was  not  alleged  that  she  had  had  moro  than  one  fall.     In  the  case 
of  Reg.  V.  Wallis  (Cent.  Crim.  Court,  1839),  a  similar  defence  was  set 
aside,  by  the  fact  that  distinct  and  severe  bruises  wero  found  on  the  luck 
of  the  head  and  on  the  temples  of  the  deceased. 

3.  Evidence  from  the  direction  of  a  ^oound. — The  direction  of  a  wonnd 
has  been  considered  to  afford  presumptive  evidence  sufficiently  strong 
to  guide  a  medical  jurist  in  this  inquiry.  It  has  been  remarked  that  in 
most  suicidal  wounds  which  affect  the  throat,  the  direction  of  the  cnt  is 
commonly  from  left  to  right,  either  transversely  or  moro  often  passing 
obliquely  from  above  downwards :  in  suicidal  stabs  and  punctured  wounds, 
the  direction  is  commonly  from  right  to  left  and  from  above  downwards. 
In  left-handed  persons,  the  direction  would,  of  course,  be  in  the  opposite 
transverse  directions.  Suicidal  wounds  are,  however,  subject  to  sach 
variation  in  extent  and  direction,  that  it  is  scaroely  possible  to  geneiaHse 
with  respect  to  them.  Nevertheless,  an  attention  to  these  points  mij 
sometimes  be  of  real  assistance  to  the  inquirer,  especially  when  the  bodj 
has  not  been  moved  from  its  position.  It  is  obvious,  that  if  a  murderer 
makes  an  incised  wound  in  the  front  of  the  throat  from  behind,  the 
direction  may  be  the  same  as  that  commonly  observed  in  cases  of 
suicide.  (See  on  this  point  the  case  of  Beg,  v.  BcHmas^  Cent.  Crim.  Cottrt 
May,  1844.)  Again,  if  the  person  attacked  is  powerless,  the  wound  may 
be  deliberately  made,  so  as  to  simulate  a  suicidal  act ;  indeed  a  murderer 
might  attack  the  throat  with  the  design  of  simulating  an  act  of  suicide* 
A  homicidal  stab  may  also  take  the  same  direction  as  one  which  is  suicidsL 
but  this  would  be  confined  to  those  cases  in  which  the  assailant  was  plac^ 
behind  or  aside.  If  in  front  of  the  person  whom  he  attacks,  the  direction 
would  probably  be  from  left  to  right ;  but  in  suicide,  when  the  right  h«»^ 
is  commonly  used,  it  is  the  reverse.  Oblique  wounds,  passing  from  above 
downwards,  are  common  to  homicide  and  suicide,  but  those  which  take^ 
oblique  course  from  below  upwards  are  generally  indicative  of  homirio^* 
for  it  is  extremely  rare,  t\iat  a  iperooTL  bent  on  suicide,  unless  a  lunatic,  ti«8 
uses  a  weapon.     HomicidaV  incmoTia^  es^^iohsi^  \tl  *Cii^  V3ca»ai^  are 


i- 


8UIGIDAL  AJSTD  ACCIDENTAL  WOUNDS.  515 

"olonged  below  and  bebind  tbe  skin  forming  tlie  angles  of  a  wound, 
leplj  into  the  soft  parts  (case,  p.  511).  Those  which  are  suicidal  rarely 
maeea  this  character;  they  terminate  gradually  in  a  sharp  angle,  and  the 
in  itself  is  the  furthest  point  wounded,  the  weapon  is  not  carried  either 
^lind,  below,  or  beneath  it.  Exceptions  to  these  characters  may  exist ; 
it  in  a  dark  and  intricate  subject  of  this  nature,  wo  have  only  these 
nited  roles  to  guide  us.  The  instrument  with  which  a  wound  is  supposed 
have  been  inflicted  should  be  adapted  to  the  edges  of  the  incision  :  its 
larpness  compared  with  the  cleanness  and  evenness  of  the  cut,  and  its 
D^h  with  the  depth  of  the  incision  or  stab.  It  is  no  uncommon  occur- 
noe  for  a  murderer  to  substitute  some  instrument  belonging  to  the 
Mseaaed  or  another  person  for  that  which  he  has  actually  employed ;  and 
U8  by  its  size,  shape,  bluntness,  or  other  peculiarities,  may  not  account 
cr  tbe  appearances  presented  by  the  wound. 

Suicidal  and  Accidental  wounds, — It  is  not  often  that  any  difficulty  is 
cperienced  in  distinguishing  a  sucidal  from  an  accidental  wound.  When 
wound  has  really  been  suicidally  inflicted,  there  are  generally  to  be  found 
boat  it  clear  indications  of  design;  and  the  whole  of  the  circumstances  are 
ddom  reconcilable  with  the  supposition  of  accident.  But  if  the  position 
I  the  deceased  with  respect  to  surrounding  objects  has  been  disturbed,  if 
be  weapon  has  been  removed,  and  the  body  transported  to  a  distance,  then 
i  will  not  always  be  easy  to  distinguish  a  wound  accidentally  received 
Rmi  one  inflicted  by  a  suicide  or  a  murderer.  The  evidence  of  those  who 
nd  the  body  can  alone  clear  up  the  case  ;  and  the  medical  witness  may  be 
sqnired  to  state  how  far  this  evidence  is  consistent  with  the  situation, 
ztent,  and  direction  of  the  wound  by  which  the  deceased  has  fallen.  It  is 
imeoessary  to  dwell  further  on  this  subject,  since  the  observations  already 
Bade  will  suggest  to  a  practitioner  the  course  which  he  should  pursue. 
Tircumstantial  evidence  is  commonly  suffiiSent  to  show  whether  a  wound 
IM  been  accidentally  received  or  not ;  but  as  an  accidental  wound  may 
ometimes  resemble  one  of  homicidal  or  suicidal  origin,  so  it  follows  that 
b  is  not  always  possible  for  a  medical  jurist  to  decide  the  question  peremp- 
orily  from  a  mere  inspection  of  the  wound. 

It  would  not  be  difficult  to  produce  instances  in  which  murderers,  in 
beir  defence,  have  alleg^  that  the  wounds  observed  in  the  bodies  of  their 
ictims  were  of  accidental  origin,  and  the  allegations  have  been  clearly 
efated  by  medical  evidence.  A  witness  must  be  prepared,  therefore,  in 
n  cases  in  which  death  has  taken  place  in  secrecy,  and  the  nature  of  the 
round  is  such  as  to  render  its  origin  doubtful,  to  be  closely  examined  by 
oansel  for  a  prisoner  charged  with  homicide,  on  the  question  whether  the 
round  might  not  have  been  accidental.  The  law  requires  that  it  should  be 
BSidered  evident  to  a  jury,  before  such  a  charge  can  be  sustained,  that  the 
ital  wound  could  not  have  had  an  accidental  or  suicidal  origin. 

The  death  of  a  person  from  wounds  has  hitherto  been  considered  as  a 
ibject  connected  with  a  criminal  charge ;  but  an  investigation  of  the 
ircnmstances  under  which  death  ensues,  is  occasionally  rendered  necessary 
'Hen  the  decease  has  efEected  an  insurance  upon  his  life.  A  policy  of  lif e- 
tsnrance  is  in  some  cases  rendered  void  by  the  act  of  self-destruction ;  and 
lerefore  a  person  bent  on  suicide  might,  for  the  sake  of  his  family,  take 
recantions  to  conceal  the  manner  in  which  he  intended  to  destroy  himself. 
[is  body  might  be  found  wounded  in  a  way  which  would  render  it  un** 
ortain  whether  he  had  been  wounded  accidentally,  whether  he  had  been 
.ordered,  or  whether  he  had  fallen  by  his  own  hand.  In  a  disputed  case 
is  incumbent  on  the  office  to  prove  the  act  of  suicide,  while  the  relativtss 
'  the  deceased  would  attempt  to  show  the  contrary.  Such  litigation  must, 
'  ooiurse,  call  forth  a  deep  and  searching  investigation  into  all  the  circum- 
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Htaiices  connected  witL  the  death  of  the  insiired,  uid  tlie  ifhole  caae  would, 
in  some  instances,  rest  almost  ezclnsiyely  on  medtc^  eridencM.'  ('lltd. 
Gaz.'  Tol.  36,  p.  826.)  Nuroeroas  cases  have  occnrred  in  England,  which 
will  illastrate  the  importance  o£  attending  to  the  precise  cnaraoten  of 
wonndfl,  and  the  circamstances  under  which  the  body  of  a  wounded  person 
is  foand.     The  following  may  serve  as  illuBtrations : — 

Wowtds  of  the  Ihroal. — The  extent  and  direction  of  fatal  wotrnds  affect- 
ing this  part  of  tho  body,  if  accarately  obeerred,  will  freqnentlj  enable  a 
medical  jnrist  to  express  a  strong  opinion  on  the  question  whether  the 
wound  was  self-inflicted  oi-  inflicted  by  the  hand  of  another.  The  blood* 
yesseb  and  nerves  likely  to  be  involved  in  anch  wonoda  will  depend  on 
their  situation  and  depth.  The  annexed  illastration  (fig.  94)  shows  the 
relative  position  of  tho  caratid  artery,  jngnlar  rein,  and  their  principal 


bj  J.  T.  Vny.— 

frsiSs si,i-i..:;.i,« ■.*-„...-iv «,ii^»; -- 

the  lirjui  uid  Ir^be*  (wlniiplpe). 

branchcB,  as  well  an  the  nerves  of  tho  right  side  of  the  neck.  Those  pirt» 
only  are  made  sabjects  of  reference  in  the  figures  which  may  reqniw^ 
description  in  medical  evidence.  The  purely  anatomical  reference"  •" 
omitted. 

In  183?,  the  body  of  a  woman  was  found  with  the  throat  cnt.  "^ 
deceased,  whtn  seen,  was  lying  on  her  back,  and  the  razor  with  which  th? 
wound  was  inflicted  was  found  under  tho  left  shoulder.  On  inqniij  it  ''*' 
ascertained  that  whun  first  seen,  she  ivns  lying  on  her  face,  and  ths  body 
bad  been  turned  round  (lu  the  back.  Blood  had  evidently  mn  down  '^ 
forv  part  of  her  person,  ttndeTm^  \t  "gviiWoV  'Oa^lv.  A\«;  Vt^dbeen  wW"^** 
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le  in  the  erect  poeitioii.  The  incision  in  the  throat  was  deep,  and 
nded  obliqaelj  from  the  right  side  of  the  chin  to  within  abont  an  inch 
he  left  collar-bone*  It  had  divided  the  windpipe,  the  enllet,  aU  the 
cles  of  that  side  and  the  fore  part  of  the  neck,  the  carotid  arterj,  the 
liar  vein,  and  the  mnscles  on  the  fore  part  of  the  spine,  penetrating 
L  into  the  bodies  of  the  vertebree  of  the  neck.  The  incision  was  doable — 
inperficial,  close  nnder  the  chin,  and  the  other  a  deeper  one,  appeared  to 
ontinned  from  this.     The  deepest  part  of  the  right  end  of  the  incision 

nearly  three  inches  in  a  direct  line  behind  the  right  angle  of  the 
nd,  so  that  it  extended  at  that  part  behind  and  beneath  the  sound 
.    The  cut  was  four  and  a  half  inches  long  and  two  and  a  half  deep. 

main  question  was,  whether  this  could  have  been  a  suicidal  wound, 
cted  by  a  razor,  the  only  weapon  found  near  the  body.  Considering 
[characters,  Dodd  inferred  that  it  must  have  been  inflicted  by  another 
on,  and  not  by  the  deceased  upon  herself.  The  deceased  was  right- 
ded,  which  would  have  added  to  the  difficulty  of  supposing  the  wound 
ave  been  suicidal.  The  inference  drawn  was  precisely  that  which  the 
Lical  circumstances  appear  to  justify. 

En  1860,  a  young  woman  was  found  dead  in  a  farm-house,  from  a 
ind  in  her  throat.  This  wound  was  seven  inches  long  and  two  inches 
lepth :  it  was  situated  on  the  left  side  of  the  neck,  its  direction  was 
rly  transverse,  but  passing  slightly  upwards  from  behind  forwards. 

incision  commenced  a  little  in  front  of  the  spine  on  the  left  side 
oeite  to  the  second  or  third  spinal  process,  and  terminated  about  an 
L  and  a  half  from  the  centre  of  the  chin,  the  fore  pai*t  of  the  incision 
\g  over  the  body  of  the  lower  jaw  and  quite  supei^cial,  dividing  only 
skin,  cellular  tissue,  and  &t.     The  important  parts  involved  on  the  left 

were,  the  external  and  internal  carotids,  which  were  cut  into  but  not 
«s ;  the  internal  jugular  vein,  the  pneumogastric  nerve,  and  (at  the 
erior  part  of  the  wound)  the  spinal  cord,  were  completely  severed. 
'  weapon  nearly  entered  tne  joint  between  the  second  and  third  cervical 
ebra,  about  two-thirds  of  the  intervertebral  substance  between  these 
es  having  been  divided.  A  portion  of  the  second  vertebra  had  been  cut 
mgh,  and  was  left  adherent  to  the  lower  lip  of  the  wound.  The  left 
ebral  artery  was  also  completely  divided.     The  lower  lip  of  the  wound 

jagged  and  serrated,  and  the  neck  was  slightly  wounded  lower  down 
£e  same  side,  showing  that  several  strokes  had  been  made  in  this  part 
I  the  weapon*  In  the  left  hand  of  deceased  a  common  dinner  knife  was 
id,  loosely  held  ;  it  was  in  a  reversed  position,  with  the  back  instead  of 
blade  towards  the  throat.  The  left  hand  presented  three  incised  wounds 
*  the  middle  finger,  one  of  considerable  depth,  and  another  reaching 
he  bone  over  the  outer  side  of  the  ring  finger.     The  right  hand  had 

one  slight  wound  upon  it.  The  deceased  was  right-handed.  Measured 
ny  scientific  rules,  such  a  wound  as  this  was  inconsistent  with  an  act 
licide.  Assuming  that  it  had  commenced  behind,  the  spinal  marrow 
divided  in  such  a  situation  that  there  would  be  instantaneous  destruc- 
of  all  muscular  power,  so  that  the  weapon  could  not  be  carried  forward 
lie  division  of  the  jugular  vein  and  the  two  principal  branches  of  the 
bid  artery  in  front.  Assuming  that  the  wound  had  commenced  in 
ij  the  division  of  these  large  vessels  would  have  rendered  it  impossible, 
9ason  of  the  copious  loss  of  blood,  to  have  carried  the  weapon  through 
intervertebral  substance  to  the  division  of  the  spinal  marrow  and 
^bral  artery  behind.  There  could  be  no  doubt  that  the  wound  com- 
sed  behind  on  the  left  side,  and  that  the  weapon  was  used  with  great 
)  to  cause  a  division  of  the  bony  process  of  the  second  vertebra.  Its 
ition,  extent,  and  direction  were  all  inconsistent  with  suicide.     A 
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suicide  could  have  inflicted  a  wound  in  this  situation  and  direction  only 
with  the  right  hand,  but  the  weapon  was  lying  loosely  in  the  left  hand  of 
the  deceased.  There  were  deep  recent  cuts  on  the  back  of  the  left  hand 
which  admitted  of  explanation  only  on  the  supposition  that  the  deceased 
had  raised  it  to  protect  her  throat.  No  suicide  scores  the  backs  of  the 
hands  before  inflicting  fatal  wounds  on  the  throat.  A  fellow-servant  of 
the  deceased,  although  not  at  first  suspected,  was  tried  (Carlisle  Som. 
Ass.  1860  Beg.  v.  Cass),  and  convicted  of  this  act  of  murder  upon  his 
own  confession.  His  clothes  were  examined,  and  it  is  worthy  of  observa- 
tion that,  with  the  exception  of  a  few  small  spots  on  the  shirt,  they  were 
free  from  any  marks  of  blood.  The  knife  found  in  the  hand  of  the  deceased 
was  bent  towards  the  end  as  if  it  had  been  used  against  some  hard  obstacle. 
It  had  been  wiped ;  but  it  still  contained  in  its  depressions  and  irregularities, 
as  well  as  between  the  layers  of  the  handles,  coagula  of  recent  blood  mixed 
with  rust.  One  remarkable  circumstance,  brought  out  by  the  microscope, 
appeared  to  connect  the  prisoner  with  this  weapon.  In  a  small  coagnlum 
found  on  the  knife,  dried  and  fixed  to  the  blade,  were  some  woollen  fibres 
of  a  peculiar  pnrple-brown  dye.  These  corresponded  exactly  to  the  fibres 
of  the  woollen  jacket  which  the  prisoner  wore. 

Another  case,  possessing  some  equally  remarkable  features,  was  referred 
to  the  author  in   1862   (Jteg,  y.   Edmunds^  Swansea  Lent  Ass.   1863)^ 
A  young  woman  named  Jane  Levels  was  found  dead  with   her  throa^ 
cut,  lying  in  a  pathway  not  far  from   the  house  in  which  ^e  resii 
as  servant,  and  a  razor  taken  from  the  house  was  lying  near  the  bod;_ 
She  had  left  home  perfectly  well,  about  seven  hours  previously,  to  ke^^ 
an  appointment  with  the  man  who  was  charged  with  the  murder.    Tl^^ 
man  was  a  fellow-servant  to  whom  she  was  about  to  be  married.     Th^^^ 
were  three  distinct  and  deeply  incised  wounds  in  the  neck  made  fioni 
left  to  right — the  upper  one  four  inches  in  length,  commencing  beloir 
the  left  ear  and  running  parallel  to  the  jawbone ;  the  middle  cut  about 
seven  inches   in   length,  commencing  at  the  same  point  and  running' 
across  the  middle  of  the  neck  to  a  spot  behind  and  below  the  right  ear; 
and  the  lower  cut  six  inches  in  length,  commencing  above  the  middle  of 
the  left  collar-bone  going  in  a  perpendicular  direction,  and  terminating  in 
the  front  of  the  neck  by  joining  the  middle  incision.     The  middle  cat 
divided  the  windpipe,  the  gullet,  and  all  the  great  vessels  and  nerves  in 
front  of  the  neck  to  the  cervical  vertebra.    There  were  two  distinct  cuts  into 
the  spinal  column  about  the  third  cervical  vertebra,  one  penetrating  deeplj 
into  the  upper  edge  of  the  bone,  and  the  other  a  quarter  of  an  inch  below  it, 
commencing  on  the  body  of  the  vertebra  and  running  more  deeply  to  the 
right  side.    This  divided  the  transverse  process  of  the  vertebra,  opened  the 
joint  between  it  and  the  bone,  and  severed  the  vertebral  arteiy.    There 
were  deep  cuts,  which  had  bled,  on  the  inside  and  outside  of  the  left  hand ; 
and  the  pad  of  the  middle  finger  of  the  right  hand  had  been  sliced  off,  ft^^^ 
was  found  wedged  in  the  joint  of  the  razor.     This  was  half  open  and  1»J  » 
yard  behind  the  body.     There  was  no  blood  upon  the  handle,  while  the 
hands  of  the  deceased  were  bloody.      The  deceased's  bonnet  was  fonnd 
covering  a  large  patch  of  blood  near  the  razor.     A  collar  which  she  wore» 
as  well  as  the  strings  of  her  bonnet,  had  been  cut  through,  and  theeelike        i 
the  razor  were  at  a  distance  from  the  body.     It  is  scarcely  neceasaij  to 
adduce  reasons  for  showing  that  these  wounds  could  not  have  been  inflicted        ij 
by  the  deceased  upon  herself.     Apart  from  all  the  surrounding  circum-        i; 
stances,  and  looking  at   the  medical   description  only  of  the  situation,        5 
nature,  extent,  and  direction,  the  surgeon  was  quite  justified  in  saying  that         ;; 
'it  was  impossible  for  any  "petaoiv  \.o  rcAvit  «\ich  wounds  upon  hiffl*^- 
The  hacking  of  tho  bones  oi  t\i©  ^y^tl'qX  cc\txxmi\i3lI\»^  ^xi^xmX  •jlaflW^^        ^ 
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tree  as  to  cut  off  a  part  of  fcho  bone,  after  both  carotid  arteriee  and 
r  reins  had  been  cut  throngh,  was  alone  Bnfficient  to  joBtify  this 
1.  In  order  to  prodaoe  these  marks,  the  razor  mast  hare  been 
sly  twice  nsed  with  great  force  throngh  the  same  deep  incision, 
conid  be  no  reasonable  donbt  that  this  was  an  act  of  deliberate 
r ;  bnt  there  was  a  failure  of  proof  to  trace  it  to  the  acooBed. 
cides  may  graze  the  ligaments  in  front  of  the  spinal  column,  bnt 
ley  abonid  make  deep  incisions  into  the  bones,  cat  off  hard  bony 
les,  and  divide  the  intervertebral  substance  and  the  vertebral  arteries, 
opoeition  contrary  to  all  experience  and  probability.  The  case  of 
irt  of  Eiiex,  vfho  wao  fonnd  dead  in  the  Tower  in  Jnly,  1683,  bore 
hat  on  these  points.  The  deceased  was  discovered  with  his  throat 
d  a  razor  lying  near  him.  This  razor  was  fonnd  to  be  mach  notched, 
>he  throat  was  smoothly  and  evenly  cnt  from  one  aide  to  the  other, 
the  vertebral  colnmn.  Some  considered  this  to  have  been  an  act  of 
',  others  of  murder.  Those  medical  witnesses  who  supported  the  view 
ide  were  asked  to  explain  how  it  was  that  sQch  an  even  wonnd 
lave  been  produced  by  a  notched  razor.  They  attempted  to  accoxint 
is  by  ass^ing  that  the  deceased  had  probably  drawn  the  razor 
irds  and  forwards  across  the  neck>bone ;  forgetting  that  before  this 
have  been  done  by  the  deceased,  all  the  great  vessels  of  the  neck 
have  been  divided.  In  Btg.  v.  Seywooi  (Liverpool  Wint.  Ass. 
it  WHS  proved  that  deceased  had  died  from  a  wound  in  the  throat 
ing  six  inches  from  right  to  left,  by  which  the  upper  portion  of  the 
pe  wa*  severed  as  well  as  the  branches  of  the  carotid  artery.  Her 
ta  concealed  by  a  pillow,  the  arms  were  crossed,  there  was  a  razor  in 
;ht  hand,  and  the  back  of  the  razor  was  towards  the  body.    The 

were  clean.  A  pillow  on  the  other  side  of  the  bed  was  bloody 
leath.  All  these  circumstances  clearly  indicated  homicide  and 
dal  interference  after  death.     The  prisoner  ng.  «s. 

invicted.  In  a  former  part  of  this  work 
3,  83)  the  case  of  Gardner  is  referred  t 
'.  Gardner,  C.  C.  C.  1862) .  Among  various 
-legal  qnestions  to  which  this  case  gave 
ras  that  which  wo  are  now  considering, 
the  wounds  in  the  throat  inflicted  by  the 
id  on  herself,  or  by  another  person  ?  With- 
ing  minutely  into  details,  it  may  be  stated 
Mjneira,  the  surgeon  who  was  called,  found 
man  dead  and  blood  was  copionsly  effused, 
ly  on  each  side  of  the  neck,  not  in  front  of 
son.  A.  large  table-knife  was  loosely  placed 
right  hand  ;  it  was  lying  in  the  direction 
length  of  the  body,  the  back  of  the  blade 
Is  the  chest,  and  the  sharp  edge  in  front, 
was  dry  blood  upon  the  blade  and  handle. 
ItistrstioD,  fig.  95,  made  from  a  drawing 

spot,  shows  the  exact  position  in  which 
dy  was  found  on  the  floor  of  the  room, 
lying  at  fall  length  in  a  comer  by  an  open 
I  if  laid  ont,  the  right  arm  which  held  the 
wing  partly  under  a  bed,  as  indicated  by  poduon  of  tb*  bwir  of 
e  which  traverses  it.  The  wound  in  the  =«■  ("V^'-  oor*-,,  — __ 
cnt  throngh  the  bone  and  thyroid  cartilage  ^™^ 

larynx,  dividing  the  thyroideal  arteiy,  causing  a  flow  of  blood  and 
by  Boffbcation.    It  commenced  over  the  larynx  as  by  ftdeep  stab, 
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and  extended  'for  about  two  inchea  downwards  and  backward*  on  the 
left  side.  It  mnst  have  been  inflicted  while  the  deceased  was  iTing  down, 
and  nnder  the  circnmstancea  it  was  not  snch  a  wonnd,  in  the  opinion  of 
the  medical  men,  as  a  woman  conld  have  inflicted  on  herself  while  in 
thiaposition. 

The  knife  was  \jvag  lootety  in  the  right  hand  of  deceased,  and  &a  small 
qnantit;  of  blood  on  the  palms  presented  the  appearance  of  smearing 
or  wiping.     On  these  facta  being  proved,  it  became  simply  a  qnestJon 
which    of   two  perBons  then  in   the  honse   was   gnilty  at    this  act  of 
mtirder.      The   hnsband   was    convicted    of    the   crime.      In    homicidal 
wounds  of  the  throat,  the  hands  of  the  deceased,  either  back  or  front, 
frequently  present  marks  of  recent  cats.     These  injuries  arise  from  an 
ins^nctive  effort  to  protect  the  throat  nnder  a  sudden  attack.     It  need 
hardly  he  said  that  a  person  contemplating  self-destruction  hy  wounding 
the  throat  would  not  begin  by  making  cats  across  the  hands.     Sometimes 
the  weapon  may  be  so  grasped  by  the  person  attacked  as  to  cause  numerous 
cats  on  the  front  of  the  hand. 
These  will  of  course  bear  the 
characters  of  recent  cuts.    Their 
presence  should  admit  of  some 
i-easonable  explanation.     In  th^ 
case  of  Gardner  (p.  519),  Uus  wa^ 
one  of  those  facts  propieriy  con...^ 
sidered  to  be  inconsistent  vit^ 
the  innocence  of  the  priwiMt._ 
I    The  palma  of  the  hands  of  the  d.^ 
ceased  presented  numerous  frea^ 
cats    in    tbe    positions    abtnra 
by    the     illustrations,   fig.    9S, 
'Die   sharp  blade  of  the  kmfe 
had  probably  been  grasped  t^ 
deceased  before  her  death,  in 
'  ("esisting  the  attack.   There  were 
four  cnte  on  the  left  hand  ud 
six  on  the  right.     Some  of  the  cuts  were  across  the  fingers.     Of  two  ontlie 
middle  finger  of  the  left  hand  one  bod  gone  completely  through  to  tbe  hw. 
Another  case  of  some  importance  in  which  a  man  was  tried  and  con- 
victed of  the  murder  of  a  woman  living  with  him  as  his  wife,  ms  Uw 
subject  of  a  trial  (Eeg.  v.  Wigguis,  C.  C.  C.  Sept.  1867).     The  womu 
was  fonnd  dead  with  a  wound  in  her  throat  which  divided  the  cuobi 
artery,  the  internal  jugular  vein,  and  the  windpipe.     It  commenced  tm  tlie 
left  side  far  back,  penetrating  as  by  a  stab  perpendicularly  towards  the 
spine,  the  bones  of  which  had  been  indented  by  the  violence  of  tiie  bio*' 
Death  must  have  speedily  followed.     There  was  a  wound  on  the  ned  ol 
the  ppiBOner  commencing  on  the  left  side,  going  in  a  direction  from  W 
to  right  and  from  nbove  downwards.     It  ivas  quite  superficial,  involvuig 
only  the  elcin  and  the  citeraal  jagalnr  vein.     The  prisoner  alleged  Ihst 
the  deceased  had  cat  his  throat  while  he  was  lying  on  the  floor  aale«Fi 
and  that  she  had  afterwards  destixiyed  herself. 

A  close  examination  of  these  wounds  showed  that  on  the  priaonv* 
neck  there  was  a  superficial  cat  such  as  a  man  might  easily  product  on 
himself,  while  the  wounds  on  the  neck  of  the  woman  were  soch  aa  «J* 
not  likely  to  have  been  self- inflicted.  There  were  many  cironmstances  U 
this  cfiso  which  only  admitted  of  explanation  on  the  theory  that  a  mnidenu 
assault  had  been  comn\itt(?d  on  the  v-'oman  by  the  prisoner,  and  that  he 
bad  subsequently  inflicted  ttio  'souivi  to  \i\a  q^-o.  i«ie«..,  ^ft  ^w  W* 
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^lansTbili^  to  the  stoiy  that  bis  wife  bad  attempted  to  murder  bim  while 
le  was  lying  asleep.  He  gave  two  accounts  of  the  transaction  not  con- 
istent  with  each  other,  nor  with  anj  of  the  facts  proved  in  the  case. 
Lmong  the  circumstances  which  were  inconsistent  with  his  statement  was 
he  following : — Ho  produced  a  neckerchief  which  he  said  he  wore  while 
fing  down,  and  showed  the  constable  a  cut  in  the  handkerchief  which, 
ccording  to  bim,  was  produced  by  the  deceased  while  attempting  to 
aot  his  throat.  The  neckerchief  was  of  thin  red  cotton  in  sixteen  folds. 
i  was  nearly  transversely  cut  across  the  folds,  the  edges  clean  and  sharply 
mi,  and  neither  stained  nor  stiffened  by  blood.  It  coald  not  be  made  to 
nrrespond  in  any  way  to  the  cut  in  the  neck.  It  was  nearly  at  right 
mgles  to  it,  and  on  the  opposite  side  of  the  neck  as  it  was  worn.  It  was 
obvious,  from  a  close  examination,  that  the  cut  must  have  been  made  on 
koB  ootton-handkerchief  when  it  was  not  upon  the  neck,  and  with  a  clean 
mife.  For  a  full  account  of  this  singalar  case,  which  presented  points 
if  interest  in  reference  to  the  probable  time  of  death,  the  attitude  of  the 
body,  the  power  of  locomotion  and  exertion  after  a  wound  of  the  carotid 
vtterjy  the  jugular  vein  and  trachea,  and  the  medical  inferences  from 
blood-stains  on  clothing,  the  reader  is  referred  to  a  paper  in  *  Ghiy's 
Hon>.  Rep.'  1868,  vol.  14,  p.  112. 

It  is  important  on  these  occasions  that  there  should  be  no  disturbance 
of  the  body,  of  the  weapon,  articles  of  furniture,  or  other  matters  in 
itB  immediate  vicinity.  If  the  body  or  the  weapon  has  been  carelessly 
moved,  or  the  arrangement  of  the  clothes  altered,  this  may  materially  afEect 
%  medical  opinion.  There  is  no  case  in  medical  jurisprudence,  in  wluch  the 
miepriw  est  de  crimtne  quam  de  reo  inquirendum^  is  more  rigidly  enforced 
ftsn  in  reference  to  these  wounds  of  the  throat,  whether  the  wounded 
person  survives  or  dies.  Hence  much  consideration  is  required  before  we 
Mme  to  the  conclusion  that  the  act  was  certainly  homicidal.  It  will  greatly 
■id  the  efEect  of  medical  evidence  in  reference  to  the  situation  and  direction 
dI  wounds  in  this  part  of  the  body,  if  at  the  time  of  inspection  a  rough 
cBagram  of  the  neck  in  its  fore  and  back  part  is  made,  and  lines  are  so 
Dsmed  as  to  indicate,  by  arrows,  the  direction  which  the  weapon  is  supposed 
to  have  taken.  A  Court  will  thus  be  able  to  follow  more  completely  the 
ieecription  given  by  a  medical  witness,  and  to  appreciate  more  readily  the 
reasons  which  he  assigns  for  his  opinion.  It  would  be  well  if,  before  a  body 
b  moved,  a  photograph  could  be  taken  of  the  attitude  and  position  of  sur- 
Rmnding  objects  in  relation  to  it  (See  on  this  subject  ^  Ann.  d'Hyg.' 
1848,1,433.) 

Wounds  inflicted  by  the  right  or  left  hand, — Some  remarks  have  been 
made  in  reference  to  the  direction  of  a  cut  or  a  stab  varying  according  to 
irhether  the  right  or  the  left  hand  has  been  used  by  a  suicide.  It  is  neces- 
mxj  for  a  medical  jurist  to  be  aware  that  there  are  many  persons  who  are 
wUndeztrous,  Le.  who  have  equal  facility  in  the  use  of  the  right  and  the 
eft  hand.  This  may  not  be  generally  known  to  the  friends  of  the  deceased ; 
md  such  persons  are  often  pronounced,  even  by  those  who  had  associated 
iritii  them,  to  have  been  right-handed.  A  want  of  attention  to  this  point 
B  said  to  have  been  one  of  the  circumstances  which  led  to  a  suspicion  of 
nnrder  in  the  case  of  Sellis.  (Wills'  '  Cir.  Evidence,*  p.  97.)  This  man 
vas  found  dead  on  his  bed  with  his  throat  cut — ^the  razor  was  discovered 
m  the  left  side  of  the  bed ;  whereas  it  was  generally  supposed  and  asserted 
hat  he  was  a  right-handed  man.  The  truth  was,  he  was  equally  expert 
a  the  use  of  the  razor  with  his  left  and  right  hand;  and  tiius  the 
lupicious  circumstance  of  the  razor  being  found  on  his  left  side  was  at 
Qce  explained  away.  In  1865,  a  case  of  suicide  by  cut- throat  occurred 
a  London,  which  shows  the  necessity  of  caution  in  forming  an  opinion 
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in  these  cases.  A  man  known  to  be  right-handed  was  found  dead  with 
his  throat  cnt;  it  proved  to  be  what  is  called  a  'left-handed  cnt,'  i.e. 
done  with  the  left  hand.  It  appeared  in  evidence  that  deceased  was 
brought  np  as  a  wood-carver,  a  trade  which  requires  a  man  to  nse  both 
hands  equally  well.  Thus  the  cause  of  the  wound  being  in  an  unusual 
direction  for  a  right-handed  man  was  satis&ctorily  explained.  The 
direction  in  which  a  wound  has  been  made  may  not  infrequently  be 
determined  by  the  serrated  character  of  the  edges.  The  points  of  these 
serrations  are  directed  towards  the  commencement  of  the  wound.  If  after 
the  wounding  the  person  lives  more  than  two  or  three  days,  these  serrations 
disappeared  by  the  absorption  going  on  in  the  edges  of  the  wound.  In 
cases  of  cut- throat  the  existence  of  small  tentative  cuts  near  theoommence* 
ment  of  the  main  cut  affords  aid  in  diagnosis.  If  these  are  fairly  parallel 
with  the  chief  wound,  the  presumption  afforded  by  this  evidence  is  that 
the  wounds  were  suicidal;  but  if  the  tentative  wounds  be  different  in 
direction  from  the  principal  wound,  this  points  rather  to  homicide  than 
suicide,  and  may  be  referred  to  the  attempts  by  struggling  to  evade  the 
assassin's  knife. 

It  is  not  uncommon  to  find  one  end  of  a  wound,  more  especially  in  a 
case  of  cut-throat,  digitated  or  palmated.     This  is  probably  due  to  the  fold^ 
ing  of  the  skin  during  the  action  of  the  weapon,  and  hence  these  digitatio 
indicate  the  termination  of  the  wound. 

Accidejital  Stabs, — Severe  incisions  on  vital  parts  do  not  often  happe^;;^ 
by  accident,  but  severe  punctures  and  stabs  effecting  vital  ormns  hav^^ 
frequently  an  accidental  origin.     These  stabs  arise  generally  mm  falL^ 
while  the  person  is  in  the  act  of  running  with  a  pointed  instrument  in  1%:$^ 
hand  or  his  pocket.     There  is  one  character  which,  when  thus  produc^^ 
they  are  commonly  observed  to  possess,  namely,  that  their  direction  is  froxQ 
below  upwards.     In  this  way  the  truth  of  a  defence  may  be  sometincics 
tested,  as  when  a  prisoner  alleges  that  the  deceased  threw  himself  or  fell 
upon  the  weapon.     Homicidal  stabs  may  be  likewise  directed  from  beloir 
upwards  ;  bat  this  is  somewhat  rare,  and  not  probable,  unless  the  person  k 
stabbed  by  an  oblique  blow,  while  in  the  recumbent  posture.    Boles  of 
this  kind  may  appear  to  be  susceptible  of  but  little  practical  appUcation ; 
yet  cases  occasionally  present  themselves  wherein  a  close  attention  to  sitna* 
tion  and  direction  may  materially  assist  in  forming  an  opinion.    In  a  case 
of  alleged  murder,  which  was  tried  in  1843,  at  the  Cent.  Crim.  Conil 
a  surgeon  deposed  that  he  found,  on  examining  the  body  of  the  deceased, 
a  stab  on  the  left  side  of  the  chest,  near  the  arm-pit,  about  six  inches  in 
depth.     It  had  wounded  the  lung,  and  had  penetrated  obliquely  into  the 
right  auricle  of  the  heart,  passing  from  left  to  right.     He  properly  con- 
tended, that,  considering  the  situation  and  direction  of  this  wound,  it  was 
very  improbable  that  the  deceased  could  have  inflicted  it  upon  himself. 
The  fact  that  there  may  be  some  instances  in  which  rules  of  this  kind  will 
not  be  applicable,  must  not  deter  us  from  endeavouring  to  make  a  caatioos 
application  of  them  in  doubtful  cases. 

The  following  cases  show  how  acccidental  may  simulate  homicidal  siabs- 
A  blacksmith,  while  forging  a  piece  of  rod-iron,  was  irritated  at  some 
observations  made  by  a  bystander.  He  made  a  rush  at  the  offender  with 
the  heated  iron  in  his  hand,  the  end  being  red-hot ;  he  stumbled  and  fell- 
In  some  way  the  piece  of  iron  became  accidentally  reversed — ^he  fell  upoB 
the  red-hot  point,  which  struck  against  a  portion  of  the  breast-bone,  glanced 
from  that,  and  penetrated  the  upper  part  of  the  left  lung.  He  died  in  » 
few  days,  and  the  body  was  examined.  Had  only  one  person  been  present 
when  this  circumstance  occurred,  «•  charge  of  murder  might  easilj  hare 
ai^en,  and  the  medical  and  circumsXaxAAsX  eV\^^TL<^^  TKi^g^^  \a:^^  «q\)eired 
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0  favoar  this  view.  (*  Dublin  Med.  Press,*  Jan.  1845.)  How  conld  sncli 
n  occnirence  have  taken  place  by  any  conceivable  accident  ?  Cooper 
elated  a  case  in  which  a  man  accidentally  inflicted  npon  himself  a  stab 
inder  very  singular  circnmstances.  ('Med.  Gaz.'  vol.  36,  p.  264.  See 
Jso  case,  '  Ann.  d'Hyg.'  1843,  2,  169.) 

In  1843,  a  man  was  brought  to  Guy's  Hospital  with  a  punctured  wound 
a  the  back,  between  his  shoulders.  It  had  been  inflicted  by  a  stonemason's 
hiseL  The  instrument  had  penetrated  to  its  head,  which  had  prevented 
i  from  going  further,  and  had  entered  the  chest,  producing  a  severe  wound 
IS  it  was  supposed  of  the  lungs,  attended  with  copious  hsBmorrhage.  It 
appeared  that  the  man  had  been  drinking  and  quarrelling  with  some  com- 
Mttdons.  He  had  fallen  from  a  blow,  but  did  not  complain  of  being  stabbed, 
tnd  was  conveyed  home.  His  wife,  on  removing  his  coat,  found  that  his 
rastooat  and  shirt  had  been  penetrated  by  the  chisel,  which  was  still 
sticking  in  his  back,  but  the  outer  coat  had  not  been  cut  or  perforated  by 
it  She  withdrew  the  instrument,  when  copious  bleeding  came  on,  and  he 
WBs  sent  to  the  hospital.  The  person  with  whom  he  had  fought  was 
charged  with  having  stabbed  him ;  and  it  was  clear  that  such  a  stab  must 
have  been  either  homicidal  or  accidental.  It  was  elicited  from  witnesses, 
however,  that  no  weapon  was  seen  in  the  hands  of  the  accused — that  the 
ohiflel  belonged  to  the  wounded  man,  and  that  he  used  it  in  his  trade  as  a 
Bfamemason ;  there  were  no  marks  of  blood  on  the  floor  where  he  fell,  or  on 
Us  clothes;  that  after  leaving  the  public-house  where  the  quarrel  took 
phuse,  he  walked  with  a  policeman,  who  said  that  the  man  exhibited  no 
i^ns  of  having  been  wounded,  and  did  not  complain  of  having  been  sianick 
by  any  weapon.  These  facts  seemed  to  show  that  the  stab  must  have 
taken  place  after  the  quarrel ;  it  was  further  proved  that  the  wounded 
man  had  the  chisel  in  his  pocket  before  the  quarrel,  and  that  as  the  outer 
eoat  had  not  been  cut,  a  homicidal  stab  could  only  have  been  inflicted  by 
the  assailant  raising  this,  which  was  altogether  improbable :  and  then  it 
vould  remain  to  be  explained  how  the  weapon  could  have  penetrated  up  to 
its  head. 

From  the  whole  of  the  facts,  it  was  considered  that  this  must  have  been 
ftn  accidental  stab ;  although  its  direction,  as  such,  was  remarkable,  since, 
leoording  to  the  wife's  statement,  the  weapon  had  not  entered  the  body  in 
%  slanting  direction,  but  straightforward,  and  it  required  considerable  force 
to  remove  it.  The  man  recovered,  and  from  the  statement  which  he  made, 
there  could  be  no  doubt  that  it  was  an  accidental  stab  produced  by  a  fall ; 
Intt  it  was  certainly  extraordinary  that  it  should  have  been  found  in  such 

1  situation,  and  taking  such  a  direction.  On  these  investigations,  some 
"egard  must  always  be  had  to  the  helpless  state  of  intoxication  in  which 
^  wounded  person  may  be.  This  may  give  an  anomalous  character  to 
ocidental  stabs  or  punctures,  and  render  a  man  unconscious  of  a  severe 
DJury.  The  case  further  illustrates  the  importance  of  examining  the  dress. 
lad  the  act  been  homicidal,  the  coat  would  have  been  found  perforated. 

At  the  trial  of  a  Mrs,  Mackinnon  for  murder,  1823,  a  careful  observa- 
ion  of  the  direction  of  a  stab  in  the  chest  clearly  proved  the  falsehood  of  a 
efence.  The  deceased  had  been  stabbed  with  a  knife,  and  on  an  inspection 
I  the  body,  it  was  found  that  the  wound,  which  was  situated  over  the 
irtilage  of  the  second  left  rib,  penetrated  towards  the  left,  backwards, 
ttd  very  much  downwards,  into  the  lungs.  On  the  part  of  the  prosecution 
was  alleged  that  the  prisoner  held  a  long  table-knife  dagger- wise,  and 
amck  the  deceased  in  a  direction  downwards,  forwards,  and  to  her  right 
de.  The  prisoner  alleged  in  defence  that  she  merely  held  the  knife  before 
sr,  sloping  upwards  to  deter  the  deceased  from  attacking  her;  that  he 
iimbled  forward  and  fell  upon  the  point  of  the  knife.    This  statement 
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was  in  some  measuro  confirmed  by  the  bystanders.  As  the  witnesses  on 
both  sides  were  intoxicated,  the  important  medical  fact  to  guide  the  juy 
was  the  directioji  of  the  woand.  This  was  wholly  inconsistent  with  the 
statement  of  the  prisoner,  but  in  accordance  with  the  eyidence  for  the 
prosecution.     (*  Ed.  Month.  Jour/  Nov.  1851,  p.  418.) 

Foreign  tribunals  in  questions  of  this  nature  have  taken  evidence  on 
the  stature  of  the  assailant  and  deceased,  as  an  aid  to  solve  the  questioD 
whether  a  stab  was  the  result  of  accident  or  homicide.     A  trial  took  place 
in  Rome  (Case  of  De  Lucca,  Rome,  Ap.  1872)  in  which  during  a  quarrel 
between  the  Pope's  guai*ds  and  some  soldiers,  one  of  the  former  fell  dead 
from  a  bayonet  wonnd  in  his  side  between  the  sixth  and  seventh  ribs.   The 
medical  evidence  showed  that  the  wound  took  a  horizontal  direction  and 
caused  death  by  dividing  the  vena  cava.     The  medical  witnesses  who  were 
called  for  the  prosecation  deposed  that  the  deceased  De  Lucca  was  more 
than  six  feet  in  height,  while  the  person  alleged  to  have  inflicted  the  stab 
was  short,  being  under  five  feet.     On  this  ground  they  allied  that  if 
wilfully  inflicted,  a  bayonet  thrust  from  so  short  a  man  as  the  prisoner 
must  have  taken  a  decidedly  upward  direction  instead  of  a  horizontal  one. 
They  seem  to  have  forgotten  that  by  raising  his  musket  with  both  huids, 
the  prisoner  might  have  inflicted  a  stab  takmg  either  a  horizontal  or  even 
downward  direction  in  spite  of  the  difEerence  of  stature.     The  evidence 
rendered  it  probable  that  the  deceased,  in  attempting  to  wrest  the  mnsket 
fix)m  the  prisoner,  accidentally  drew  it  towards  him  and  inflicted  the 
bayonet  wound  on  himself.     The  prisoner  was  acquitted.     It  may  be  liere 
observed  that  accidental  stabs  when   persons  are  standing  upright  sie 
commonly  horizontal.     Watson  describes  the  case  of  a  man  who,  while 
performing  in  ^  Rob  Roy,'  and  when  the  stage  was  obscured  by  smoke, 
accidentally  ran  fon\'ai*cl  upon  the  bayonet  of  one  of  the  soldiers  and  thus 
i*eceived  a  horizontal  stab  in  the  chest,  from  which  he  died  in  a  few 
seconds.     (*  On  Homicide,'  p.  276.)     In  1858,  an  inquest  was  held  on 
the  body  of  a  man  who   had  died  from  an  accidental  stab  under  the 
following  circumstances.     Lieut  Clavertng  and  a  friend  were  walking 
late  at  night  near  Acton,  when  they  were  attacked  by  the  deceased  who 
was  intoxicated.     In  self-defence,  Clavering  raised  a  swoi*d-stick  which  he 
carried ;  the  deceased  pulled  at  it,  and  thus  unsheathed  it,  the  lieutenant 
keeping  the  sword  pointed  outwards.     The  deceased  fell,  but  it  was  not 
known   at  the  time  that  he  had  been   stabbed,  as  he   was  helplesslf 
intoxicated.     At  the  first  place  where  there  was  a  light  on  the  road,  the 
lieutenant  and  his  friend  examined  the  sword,  and  they  saw  no  blood  npon 
it.     The  drunken  man  was  picked  up  dead ;  and  on  examination  it  was 
found  that  he  had  died  from  a  penetrating  wound  in  the  chest,  involvinj[ 
the  heart.     It  commenced  on  the  outer  side  of  the  right  nipple,  was  seven 
or  eight  inches  long,  going  straight  across  the  chest  to  the  heart.    It  most 
have  been  given  or  received  when  the  deceased  was  standing  sideways. 
The  medical  witness  properly  admitted  that  this  direction  was  quite  con- 
sistent with  accident,  and  with  the  mode  in  which  the  lieutenant  and  htf 
friend  had  stated  that  the  wound  had  been  inflicted.   The  only  unintelligi^ 
part  of  the  case  is  that  the  lieutenant  holding  a  sword,  point  outwards, 
should  not  have  been  aware,  either  by  its  entrance  or  withdrawal,  that  it 
had  penetrated  a  human  body,  when  the  circumstances  wei*e  such  as  to 
render  such  an  accident  highly  probable. 

In  Beg.  v.  Carver  (Guildford  Ant.  Ass.  1870)  prisoner  was  charged 

with  the  murder  of  his  wife  by  stabbing  her  in  the  chest  with  a  k^^^ 

The  wound  was  between  the  fourth  and  fifth  ribs  of  the  left  side.    It  ^?* 

four  inches  deep,  and  \\ad  -peivetwAftd  to  the  heart.     It  caused  death  in 

two  or  three  minutes.     The  detene^  n^'^^  VX^Ai  V)cia  ^^^:»^^^  t^^^  «t  ^^ 
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soner  while  lie  was  holding  the  koife  in  his  hand.     The  direction  of 

ironDd  iras  described  as  straight  or  transvei'se,  and  the  sargeon  thoaght 
night  have  been  caused  b;  the  woman  rnshing'  on  the  knife  in  the 
nuer  described.  As  to  the  precise  direction  of  the  wound,  the  witness 
d  it  was  rather  upwards  towards  the  heart.  There  were  other  marks  of 
lence  about  the  deceased,  showing  that  she  had  been  ill-treated,  and 
;re  was  eridence  of  the  prisoner  having  been  seen  to  strike  her  about 
I  time  at  which  she  was  woonded.    Upon  this  evidence  he  was  convicted. 

A  temai-kable  esse  involving  a  similar  question  was  tried  at  the  Cent. 
aa.  Court  {Beg.  v.  Davy,  July,  1871).  The  prisoner  was  charged 
th  the  manslaughter  of  Mr.  Moon  under  the  following  circumstances, 
fall  was  heard  in  the  dining-room,  and  on  persons  going  in  they  found 
e  deceased  on  the  floor,  dying  from  a  wound  in  his  chest.  The  prisoner 
d  ia  answer  to  an  inquiry :  '  I  am  afraid  I  did  it,  bat  I  don't  know  how ; 
must  have  been  done  in  the  scuffle.'  The  knife — a  lat^  table-knife, 
ten  from  the  knife-box  on  the  sideboard — had  been  removed  from  the 
mud,  and  was  lying  within  the  fender.  There  was  evidence  of  threats 
i  quarrelling  between  the  parties,  but  the  defence  at  the  trial  turned 
unly  on  this  medical  questiou:  'Was  the  wound  such  as  might  have 
mlted  from  accident  during  a  sculSe,  or  did  it  carry  with  it  clear 
id  nndowbted  proofs  of  design  ?  '  The  wound  penetrated  the  left  side  of 
a  chest  between  the  sixth  and  seventh  ribs,  reaching  and  wounding  the 
lox  of  the  heart,  and  was  downwards,  forwards,  and  inwards  in  one 
uftinn  direction — straight  from  end  to  end,  uevor  changing  its  coarse, 
be  obliquity  of  the  ribs  al-  Fir.  si. 

wed  of  its  reaching  the  apex 
:  the  heart.  There  was  not 
wsligbtest  upward  tendency 
1  the  direction  of  the  wound, 
ha  opinion  of  Savory  was 
iat  the  wound  mnst  have 
m  inflicted  by  another  per-  ' 
B  stabbing  the  deceased.  / 
id  that  it  was  caused  by  one 
ow  given  with  considerable 
cce.'  He  could  not  snggeat 
ly  theory  satisfactory  tomm- 
o  by  which  the  wound  could 
ive  been  caused  accidentally, 
tlier  surgeons  gave  evidence 

the  same  effect. 
The  engraving  (fig.  97), 
dnced  from  a  photograph, 
ows  where  the  knife  entered 
tween  the  ribs,  and  the 
raction  which  it  took  &om. 
e  lower  margin  of  the  sixth 
>  at  the  side  to  the  lower 
krgin  of  the  seventh  rib  in 
mt.  The  wooud  in  the 
in,  which  is  here  removed, 
18  about  two  inches  farther 
ck.  Its  exact  situation  i 
iicated  by  a  pia  projecting 
m  the  under  edge  of  the  sixth  rib. 

The  counsel  who  defended  the  prisoner  made  tbe  sug^eiAvcni  Vtt».^i '  V«>a' 
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medical  men  might  come  to  different  conclasions  as  to  the  course  sodi  a 
wonnd  took.*  Savory  believed  it  was  impossible  that  the  body  of  Moon 
had  fallen  on  the  knife  and  so  inflicted  the  wonnd.  He  could  not  aoooimt 
for  the  wound  in  that  way.  He  would  not  swear  unconditionally  that 
it  was  impossible,  becaase  his  jadgment  might  err,  but  he  believed  it 
to  be  impossible ;  and,  he  said,  the  wound  being  from  above  downwards, 
the  pressure  must  have  come  from  above,  whereas  in  the  case  of  a  falling 
body  the  pressure  would  come  from  below. 

For  the  defence  four  surgeons  were  called,  who  thought  the  wound 
might  have  been  caused  by  the  deceased  in  pulling  down  the  knife  upon 
himself  during  a  struggle  with  the  prisoner.  One  believed  that  the  knife 
might  have  been  driven  into  the  apex  of  the  heart  by  a  fsM,  An  appeal 
to  the  jury  to  acquit  the  prisoner  on  the  ground  of  the  conflicting  opinions 
expressed  in  the  case,  and  the  difficulty  which  the  jury  must  necessarily 
experience  in  seeing  their  way  to  a  verdict  of  guilty,  failed. 

There  is  every  reason  to  think  that  the  view  of  this  case  expressed 
by  Savory,  namely,  that  this  wound  from  its  situation,  direction,  and 
depth,  was  the  result  of  an  act  of  deliberate  stabbing,  and  that  no  accident 
could  reasonably  explain  it,  is  a  correct  one.    The  firmness  and  deeisioD 
with  which  he  gave  his  evidence  is  worthy  of  imitation  on  all  similar 
occasions.    No  case  of  this  kind  is  ever  likely  to  come  before  a  Court  of 
Law  in  which  there  will  not  be  conflicting  medical  opinions,  and  if  such  a 
conflict  is  to  be  made  a  ground  for  the  discharge  of  persons  accused  of 
these  serious  crimes,  there  will  be  no  convictions. 

In  E^g.  V.  Malony  (C.  C.  C.  Sept.  1861),  in  which  a  man  was  conyicted 
of  the  murder  of  his  wife  by  stabbing  her  in  the  neck,  the  direction  of  the 
wound  was  not  consistent  with  the  testimony  of  a  witness  upon  whose 
evidence  the  case  chiefly  rested.     The  medical  witness  stated  that  the  stab 
followed  the  line  of  the  axis  of  the  shoulder,  commencing  above  the  coIla^ 
bone  on  the  left  side,  and  passed  perpendicularly  downwards  into  the  chest 
It  caused  almost  immediate  death.     The  prisoner  stated  that  his  wife  had 
inflicted  the  wound  on  herself  and  had  then  thrown  the  knife  awaj  (it 
was  found  sticking  by  the  blade  upright  in  the  floor).     There  was  blood 
upon  the  hands  of  the  prisoner  and  upon  his  clothes.     The  medical  witness 
admitted  it  was  possible  that  the  deceased  might  have  produced  this  wound 
on  herself,  and  in  answer  to  a  question  by  the  judge  (Byles,  J.),  he 
thought  it  probable.    At  the  trial,  a  witness  came  forward  and  swore  that 
he  saw  the  prisoner  stab  the  woman,  but  he  gave  no  information  to  the 
police,  nor  said  anything  about  the  matter.    He  was  asked  what  sort  of  stab 
it  was  that  he  saw  the  man  give  to  the  woman.     '  The  witness  made  a 
forward  thrust  with  his  right  arm  ; '  but  a  wound,  such  as  that  described 
by  the  surgeon,  could  have  been  produced  only  by  a  downward  thrust,  the 
hand  and  arm  being  considerably  raised.     The  medical  witness  was  not 
further  examined  on  this  point,  and  on  the  direct  testimony  the  prisoner 
was  convicted  of  murder.     It  is  a  new  feature  in  cases  of  this  kind  to  hare 
the  question  of  probahUity  introduced.     When  a  medical  witness  has  ad- 
mitted that  the  wound  may  have  been  self-inflicted,  he  has  gone  as  far  as 
professional  knowledge  will  admit.     The  question  of  probability  must  be 
solved,  if  at  all,  by  the  other  circumstances  of  the  case.     In  Reg,  v.  Cogw 
(C.  C.  C.  Sept.  1861),  a  case  in  which  a  man  was  charged  with  the  murder 
of  his  wife  by  cutting  her  throat,  the  wound  was  eight  inches  long.   I* 
commenced  at  the  centre  of  the  back  of  the  neck  on  the  right  side,  passed 
downwards  and  forwards  on  this  side  of  the  neck  across  the  throat  to 
the  middle  of  the  left  collar-bone.     It  was  a  very  deep  wound ;  it  divided 
the  windpipe,  all  the  principal  arteries  of  the  neck,  as  well  as  the  muscles, 
and  even  went  into  the  cer^icBl  Net\.OoT\ft.   "^iV^  ^^^^<^&^  probably  ^^ 
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moTO  after  receiving  it.  A  bloody  razor  was  found  six  feet  from  the 
Lj,  and  there  was  a  pool  of  blood  near  this  spot,  while  there  were  marks 
ihe  window-shntter,  produced  by  the  spurting  of  blood  from  the  blood- 
iBels,  in  the  position  in  which  deceased's  body  was  lying.  There  were 
■h  cuts  upon  the  left  hand  of  the  deceased,  such  as  would  be  caused  by 
r  grasping  some  sharp  instrument.  The  medical  witness  would  not  say 
wsa  impossible,  but  he  thought  it  highly  improbable  that  deceased  could 
ve  produced  this  wound  on  herself.  The  prisoner,  who  had  a  slight 
»und  in  his  throat,  stated  that  this  had  been  caused  by  his  wife,  who  had 
>erwards  destroyed  herself.  It  was  proved,  however,  that  no  l3lood  had 
en  effused  at  the  spot  where  he  said  this  wound  had  been  inflicted  by 
r.  He  was  convicted.  Such  a  wound  as  this  could  have  been  produced, 
at  all,  only  by  the  left  hand  of  the  deceased ;  its  situation,  direction, 
id  extent,  were  more  consistent  with  homicide  than  suicide,  and  the 
tter  appears  to  have  been  clearly  negatived  by  the  facts — 1,  that  the 
ceased  had  bled  in  two  places,  while  death  must  have  been  almost 
stantaneous ;  2,  that  the  weapon  was  found  at  a  distance  from  the  body ; 
id  3,  that  the  left  hand  of  deceased  was  much  cut,  which  could  oe 
cplained  only  by  the  theory  that  she  had  endeavoured  to  protect  her 
iroat  when  attacked. 

The  presence  of  several  wounds, — In  suicides,  commonly  one  wound  only 
.  seen,  namely,  ih&t  which  has  destroyed  life,  and  the  presence  of  several 
tmnds  on  the  body,  or  the  marks  of  several  attempte  around  the  principal 
'oand,  have  been  considered  to  furnish  presumptive  evidence  of  murder. 
Nit  any  inferences  of  this  kind  must  be  cautiously  drawn,  since  not  only 
ny  a  murderer  destroy  his  victim  by  one  wound,  but  a  suicide  may  inflict 
lany,  or  leave  the  marks  of  several  attempts  before  he  succeeds  in  his 
nrpose.  A  case  is  reported  in  which  a  gentleman,  labouring  under  mania, 
ttonpted  to  destroy  himself.     Besides  many  wounds  on  the  forearm,  neck, 
&d  ^e,  which  disfigured  him,  there  were  twenty-two  in  front  of  his 
best    One  of  these  had  traversed  the  heart,  producing  death  after  some 
toare,  by  causing  effusion  of  blood.     (*  Lancet,'  July,  1839.)     In  wounds 
f  the  throat,  owing  either  to  ignorance  of  the  situation  of  vital  parts,  or 
D  tremulousness  of  the  hand,  a  suicide  often  produces  one  or  more  incisions 
f  neater  or  less  extent  near  that  which  has  destroyed  life.     This  is  espe- 
ially  the  case  when  the  instrument  happens  to  lodge  in  the  first  instance 
ft  the  cartilages  of  the  larynx.    The  same  remark  applies  to  suicidal  stabs 
rhen  the  point  of  a  weapon,  in  being  directed  against  the  chest,  comes  first 
1  contact  with  the  ribs  or  their  cartilages.     With  respect  to  the  throat, 
lany  cases  might  be  cited  in  which  two,  three,  and  even  six  or  more 
icisions  have  been  made  in  this  part  by  suicides  before  they  have  succeeded 
I  destroying  themselves.     A  case  occurred  to   Handyside  ('Ed.  Med. 
ad  Surg.  Jour.'  Jan.  1838),  in  which  a  medical  man  destroyed  himself  by 
iflicting  several  wounds  on  his  throat.     An  incision  was  found  on  each 
de  of  the  neck,  just  below  the  angle  of  the  jaw,  and  in  the  hollow  behind 
.    They  were  irregular  in  form,  and  bore  the  character  of  deep  stabs. 
he  only  important  vessel  divided  was  the  internal  jugular  vein  on  the 
gbt  side ;  but  nevertheless,  a  large  quantity  of  blood  was  lost,  and  this 
as  no  doubt  the  cause  of  death.     The  case  is  in  many  points  of  view 
Dg^ar,  for  such  wounds  have  perhaps  never  before  been  described  in  cases 
;  suicide.     It  would  appear  that  the  deceased  was  ambidextrous,  and  that 
le  wound  on  each  side  of  the  neck  was  inflicted  by  the  hand  of  the 
>poBite  side.     The  following  case  occurred  in  London  in  1839.    A  lady, 
bo  bad  been  for  several  days  in  a  desponding  state,  was  found  one  morning 
^ad  in  her  bed  in  a  sitting  posture.     On  examination,  two  very  deep  and 
cteoaive  wounds,  which  had  divided  the  principal  blood-vessels,  were 
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perceived  on  tlie  right  side  of  the  neck.  There  were  two  penlniiyes  on  the 
bed  covered  with  blood.  From  the  situation  and  other  characters  of  the 
wonnds,  it  was  inferred  that  they  must  have  been  inflicted  with  the  left 
hand,  althongh  nothing  satisfactory  could  be  ascertained  on  this  point. 
The  husband  and  son  slept  in  the  adjoining  room.  There  was  no  doubt 
that  this  was  a  case  of  suicide,  although  it  is  singular  that  two  deep  wounds 
should  have  been  found  thus  inflicted  by  two  different  weapons  on  the 
right  side  of  the  neck,  in  the  case  of  a  person  who  was  not  known  to  be 
left-handed. 

The  number  and  nature  of  the  wounds  on  these  occasions  generally  lead 
to  a  strong  suspicion  of  murder.     In  1859,  a  woman,  set.  60,  was  one  mom* 
ing  found  dead  with  severe  wonnds  on  the  back  and  front  of  her  neck, 
apparently  made  as  if  in  an  attempt  at  decapitation.     She  was  seen  alive 
three-quarters  of  an  hour  before,  and  the  only  person  in  the  house  was  her 
husband,  an  aged,  feeble  man.    A  large  table-knife  newly  sharpened  was 
found  near  the  body.     When  examined  by  Lucas,  the  following  injuries 
were  observed.     In  front  there  was  an  incised  wound  across  the  throat, 
four  inches  long,  fi*om  abont  half  an  inch  on  the  right  side  of  the  middle 
line  towards  the  left  ear,  dividing  the  large  muscles  on  the  left  side  of  th^ 
neck,  and  the  left  internal  jugular  vein,  which  was  gaping.     The  mark  o£. 
the  cutting  instrument  was  very  distinct  on  the  cartilages  of  the  neck^ 
extending  rather  obliquely  down  from  right  to  left.     On  the  back  of  th^i 
neck  there  was  a  deep  gaping  wound,  extending  horizontally  from  the  righ^f; 
ear  to  the  angle  of  the  jaw  on  the  left  side,  passing  down  between  the  thic^ 
and  fourth  vei'tebrsB,  laying  the  spinal  marrow  bare ;  there  was  a  sUgli^ 
abrasion  on  the  surface  of  the  cord,  which  might  have  been  accidentally 
produced  during  the  examination.   A  second  cut  was  found  passing  between 
the  second  and  third  vcrtebne,  also  extending  to  the  spinal  cord.   The  skiQ 
showed  marks  of  several  incisions,  the  muscles  being  mangled  by  repeated 
cuttings  ;  the  edges  of  the  bones  were  rough,  and  one  slice  of  bone  about 
the  size  of  a  shilling  lay  almost  detached  in  the  wound.     The  wound  in 
front  was  sepaiatcd  from  the  one  behind  by  about  half  an  inch  of  skin. 
Thei'e  were  no  marks  of  violence  on  the  hands  or  on  any  other  part  of  the 
body.     The  evidence  at  the  inquest  proved  that  the  son  had  left  the  house 
before  the  time  of  the  woman's  death,  and  that  she  had  spoken  to  the 
neighbours  and  her  husband  in  a  desponding  manner  a  few  days  before 
the  event.    The  evidence  was  generally  in  favour  of  the  deed  being  suicidaL 
It  was  satisfactorily  established  that  the  husband  and  wife  had  lived  on 
good  tei*ms,  and  no  motive  for  his  perpetrating  such   an  act  could  be 
suggested.   A  verdict  of  *  wilful  murder  against  some  person  unknown*  was 
I'etumed.     These  wounds  might  have  been  inflicted  by  the  deceased  on 
herself  with  her  left  hand,  pi-obably  in  her  attempt  to  cut  off  her  head. 
The  wounds  at  the  back  of  the  neck  were  inflicted  first,  while  the  principal 
wound — that  which  proved  fatal  by  the  division   of  the  jugular  vein-^ 
was  inflicted  last.     The  woman  had  been  for  some  time  in  a  desponding 
state,  and  on  the  evening  before  the  event  she  had  been  observed  by  her 
husband  to  pass  a  knife  with  her  left  hand  across  the  back  of  her  neck 
as  if  she  was  contemplating  suicide.     There  was  not  the  slightest  proof 
of  homicide. 

The  number,  situation,  and  direction  of  the  wounds  found  on  a  dead 
body  may  be  inconsistent  with  the  theory  of  a  suicidal  origin.  A  woman 
was  found  dead  at  New  York  in  1839,  and  there  were  many  wounds  npoi^ 
her  body.  The  husband  was  suspected  of  having  killed  his  wife,  but 
he  asserted  that  she  had  destroyed  herself.  This  defence,  however,  was 
shown  to  be  inconsistent  with  the  medical  facts.  Three  physicians  who 
examined  the  body  deposed  lAi«i\.  Wi^t^  -^^t^  ^^^^t!l  %\:^!o&^  «\^ht  on  wd 
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out  the  left  side  o{  the  thorax,  one  o{  which  had  penetrated  the  peri- 
cdinm,  and  divided  the  trunk  of  the  palmonary  artery  at  its  origin ;  and 
9  others  were  on  the  hack,  near  the  left  scapula.  It  was  considered  to 
quite  impossible  that  these  last-mentioned  wounds  could  have  been  pro- 
ced  by  the  deceased,  and  there  was  every  reason  to  suppose  that  the- 
ibs  in  front  and  at  the  back  had  been  inflicted  at  the  same  time  by  an 
lassin.  In  acts  of  murder  perpetrated  by  lunatics  or  persons  labouring 
tder  delirium  tremens,  it  is  usual  to  find  a  large  number  of  wounds  on 
e  body  of  the  person  attacked.  In  a  case  at  York,  in  1871,  a  man  in 
fit  of  delirium  tremens  killed  his  wife  by  cutting  and  stabbing  her. 
rocter  found  on  the  body  of  deceased  fifty-six  wounds,  of  which  some 
ere  of  a  nature  inconsistent  with  the  theory  of  self -infliction.  The  object 
ith  such  criminals  is  apparently  not  merely  to  kill,  but  to  mangle  the  body 
I  the  victim. 

The  use  of  several  weapons. — In  general,  suicides,  when  foiled  in  a  first 
ttempt^  continue  to  use  the  same  weapon ;  but  sometimes,  after  having 
ade  a  severe  incision  in  the  throat,  they  will  shoot  themselves,  or  adopt 
Dme  other  method  of  self-destruction.  These  cases  can  only  appear  com- 
iicated  to  those  who  are  unacquainted  with  the  facts  relative  to  self- 
nuder.  Neither  the  presence  of  several  wounds  by  the  same  kind  of 
raapon,  nor  of  different  wounds  by  different  weapons,  can  be  considered  of 
kntf  to  furnish  any  proof  of  the  act  having  been  homicidal.  One  instance 
•B  been  already  related,  in  which  a  lunatic,  in  committing  suicide,  inflicted 
Urty  wounds  upon  his  head  (p.  512).  In  a  case  of  murder,  when  many 
nmnds  are  found  on  a  dead  body,  it  may  happen  that  the  situation  or 
lirection  of  some  will  be  incompatible  with  the  idea  of  a  suicidal  origin. 
Rms  a  stab  or  cut  may  be  close  to  a  contusion  or  contused  wound,  and 
ilthongh  a  fall  or  other  accident  might  account  for  the  latter,  the  foi*mer 
foald  indicate  violence  separately  inflicted. 

Two  or  more  mortal  wounds. — When  we  find  several  wounds  on  the  body 
i  a  suicide,  it  generally  happens  that  one  only  bears  about  it  a  mortal 
^aiacter,  namely  that  which  has  caused  death.  On  this  account  it  has 
bea  asserted  by  some  medical  jurists,  that  when  two  moi'tal  wounds  are 
band  upon  a  body,  and  particularly  if  one  of  them  is  of  a  stunning  or 
ikapefying  tendency  (t.e.  affecting  the  head),  they  must  be  considered  in- 
Mmpatible  with  suicide.  An  inference  of  this  kind  can  be  applied  to  those 
sues  only  in  which  the  two  wounds,  existing  on  different  parts  of  the  body, 
»ere  Hkely  to  prove  immediately  fatal.  It  must,  however,  be  borne  in 
xund,  that  all  suicides  do  not  immediately  perish  from  wounds  which  are 
sra&monly  termed  mortal :  on  the  contrary,  they  have  often  the  power  to 
lerform  acts  of  volition  and  locomotion,  which  might  by  some  be  deemed 
fhoUy  incompatible  with  their  condition.  It  is  difficult  to  say  whether  one 
round  was  likely  to  destroy  life  so  rapidly  as  to  render  it  impossible  for 
he  person  to  have  inflicted  another  upon  himself ;  but  when  there  aro 
everal  distinct  incisions  on  the  throat,  each  involving  important  blood- 
essels,  there  is  good  reason  to  infer  that  they  have  resulted  from  an  act 
i  murder.  There  are  no  rules  by  which,  in  unknown  cases,  the  in- 
:antaneous  mortality  of  wounds  can  be  accurately  determined — a  fact 
hich  will  be  apparent  hereafter,  from  a  description  of  wounds  of  tho 
ead,  heart,  and  throat. 

It  is  not  possible  to  say,  from  the  mere  discovery  of  marks  of  contusion 
r  injury  on  the  head,  that  the  deceased  must  have  necessarily  laboured 
ader  insensibility  or  concussion,  and  have  therefore  been  afterwards 
oable  to  inflict  any  other  wound  upon  himself.  Injuries  of  the  head 
re  attended  with  most  singular  anomalies  in  this  respect.  One  person 
ill  be  rendered  insensible  and  powerless  by  a  blow  which  may  leave 
VOL.  I.  .  2  u 
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scarcely  any  appreciable  marks,  while  another  will  be  able  to  walk  and 
exert  himself  when  the  skall  has  been  fractared  and  depressed,  blood 
effused,  and  even  when  a  portion  of  brain  has  been  lost:  in  short,  the 
appearances  may  be  snch  as  to  induce  many  surgeons  to  express  an  opinion 
'  that  death  must  have  taken  place  instantaneously.  It  is  qnite  rig^ht  that  a 
medical  jurist  should  be  fully  prepared  for  the  occurrence  of  such  anomalous 
cases ;  but  a  strong  suspicion  of  homicide  may  fairly  exist  when,  besides 
marks  of  great  injury  to  the  head,  a  se\'ere  cut  or  stab  is  found  on  the 
body.  A  man  is  not  likely  to  out  or  stab  himself  after  having  sustained 
severe  violence  to  the  head ;  but  he  may  retain  the  power  of  precipitating 
himself  from  an  elevated  spot,  and  thereby  of  producing  great  injury  to  the 
head,  after  having  previously  attempted  to  cut  his  throat  or  stab  himself. 
(*  Vierteljahrsschrift,:  1871,  2,  216.) 

A  man  was  found  lying  dead  in  a  street  in  a  low  quarter  of  London.^ 
with   his  skull   severely  fractured,  and  his   throat   cut.      The   evidene^^ 
adduced  at  the  inquest  satisfactorily  showed  that  the  deceased  had  at  ^ 
tempted   suicide  by  cutting  his  throat  in   his  bedroom,  and  had  the- 
thrown  himself  out  of  the  window,  by  which  the  fracture  and  other  seve 
contusions  had  been  produced.     Had  his  body  been  thus  discovered  in 
lonely  and  sequestered  spot,  the  medical  presumption  would  certainly  ha 
been  in  favour  of  murder.     A  similai'  remark  may  be  made  in  reference    -^q 
the  following  case,  which  occurred  in  1872.     A  man  stabbed  himself  in  ^l]^ 
chest  with  a  sharp  instrument  like  a  dagger,  and  then  threw  himself  from 
a  window  forty  feet  from  the  ground.     On  examining  his  body  the  wea|>o2i 
was  still  sticking  in  the  wound.     It  had  penetrated  the  chest  to  the  deptj^ 
of  six  inches.     Gases  of  this  description  are  usually  determined  by  circnio. 
stantial  evidence.     In  the  following  instance  there  could  be  no  doubt  of 
homicide.     A  woman  was  found  dead  nearly  twelve  months  after  she  ^-as 
fii-st  missed.    Her  body  was  clearly  identified.     A  handkerchief  was  draim 
tightly  i-ouiid  the  neck,  and  a  wound  from  a  pistol-ball  was  ti'aced  through 
tlie  left  side  of  tlie  chest,  passing  out  at  the  right  orbit ;  and  three  other 
wounds  were  found,  one  of  which  had  entered  the  heart,  and  all  of  which 
had  been  made  by  a  sharp  instrument.     The  prisoner  chai-ged  with  thr 
crime  alleged  that  the  deceased  had  committed  suicide — but  the  varietj  of       | 
the  means  and  the  instruments  employed  to  produce  death,  as  well  as  the 
fact  that  the  gun-shot  wound  in  the  head,  the  stab  in  the  heart,  and  the 
act  of  sti-angnlation  were  individually  sufficient  to   account  for  speedy 
death,  left  no  doubt  that  this  ivas  an  act  of  murder.  ,  (Bex  v.  Carder^  Boiy 
Sum.  Ass.  1828.     Will's  *  Circ.  Evidence,'  p.  237.) 

Woinids  produced  simulfaHeotishj  or  at  different  times. — When  several 
wounds  arc  found  on  a  dead  body,  the  question  is  frequently  asked.— 
Which  was  first  received  ?  If  one  is  what  is  commonly  termed  mortal,  wa 
the  others  not,  it  is  probable  that  the  latter  were  first  inflicted.  This 
remark  applies  both  to  cases  of  homicide  and  suicide ;  but  it  is  appw*"^ 
that  when,  in  a  murderous  assault,  a  person  has  been  attacked  by  several 
assailants  at  once,  the  wounds  may  have  been  simultaneously  produced. 
This  is,  however,  a  question  to  which  it  is  not  easy  to  give  a  specific 
answer.  Each  case  must  be  decided  from  the  special  circumstances  attend- 
ing it ;  and  in  most  instances,  unless  some  dii'ect  evidence  is  forthconun^i 
a  medical  opinion  can  be  little  more  than  conjectural.  This  question  is 
almost  always  put  in  a  Court  of  law ;  and  a  witness  should  at  least  prepar<^ 
himself  to  meet  it,  by  a  proper  examination  of  the  medical  cii'CUDirtance> 
of  the  case. 

The  case  of  Reg.  v.  Spicn-  (Berks  Lent  Ass.  1846)  affords  an  illustra- 
tion of  the  importance  of  examining  wounds  minutely,  as  well  as  the 
locality  where  a  dead  body  is  found,  when  it  is  suggested  that  death  ha." 
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been  caused  by  accident.     The  prisoner  was  charged  with  the  murder  of 
his  wife,  and  the  evidence  against  him  was  chiefly  circumstantial.     The 
ieceased  was  found  dead  at  the  foot  of  a  stair,  as  if  she  had  accidentally 
fallen  backwards.     The  parietal  bone  was  fractured,  and  the  fracture  had 
extended  to  the  base  of  the  skull.    The  brain  was  lacerated,  and  there  was 
^at  effusion  of  blood.     The  second  vertebra  of  the  neck  was  fiuctured, 
and  the  spinal  marrow  torn  through.     These  injuries  were  quite  sufficient 
to  account  for  death,  and  had  they  existed  alone,  there  might  have  been  no 
reason  to  charge  the  husband  with  the  murder.     But  there  was  a  recent 
wound  on  each  side  of  the  temple,  partly  lacerated  and  pai*tly  biTiised,  and 
a  branch  of  the  right  temporal  artery  had  been  divided — this  injury  having 
been  inflicted,  apparently,  with  a  pointed  blunt  instrument.     There  were 
marks  of  blood  on  the  Wall  at  the  top  of  the  staircase,  and  a  pointed  stone, 
corered  with  blood,  was  found  near  to  the  body.    It  was  therefore  obvious, 
is  the  deceased  had  fallen  on  the  summit  of  the  head,  that  the  injuries  to 
tlie  two  temples  laterally,  could  not  have  been  accidentally  pi*oduced  during 
the  &11,  for  there  was  no  projecting  body  against  which  she  could  have 
itmck  in  her  descent  to  produce  them  ;  and  when  the  force  of  the  fall  had 
been  spent  on  the  head,  her  body  could  not  have  rolled  over  so  as  to  pro- 
duce punctured  and  lacerated  wounds  on  both   temples.    All  the   facts 
tended  to  show  that  a  murderous  assault  had  been  made  upon  her  at  the 
top  of  the  stair,  and  that  she  had  afterwards  fallen  or  had  been  pitched 
hndlong  backwards.     The  injuries  received  previously  to  the  fall  might 
hi? e  stunned  her,  and  might  not  have  sufficed  to  account  for  death  ^  but 
their  nature  and  situation  furnished  strong  pi*oof  that  they  could  not  have 
•roen  from  any  accidental  causes  operating  simultaneously,  and  that  they 
were  neither  of  accidental  nor  suicidal  origin.     The  prisoner  was  convicted. 
CMed.  Gaz.'  vol.  37,  p.  610.) 

If  several  wounds  have  been  inflicted  through  the  dress,  an  examination 
<A  this  may  sometimes  suffice  to  show  which  was  first  received.  A  man, 
k  struggling  with  an  assailant,  received  three  stabs  with  a  knife — two  on 
fte  left  elbow,  and  the  third  in  the  back.  The  latter  was  at  about  the 
level  of  the  eighth  Hb ; — it  was  vertical  to  the  chest,  and  had  clean  edges. 
The  lower  margin  was  obtuse — the  upper  acute ;  hence  it  was  evident 
ttat  the  cutting  edge  of  the  weapon  had  been  directed  upwards.  It  had 
traversed  the  left  lung  and  the  heart,  and  had  caused  immediate  death.  It 
was  obvious,  on  examination,  that  this  mortal  wound  had  been  first  received, 
•ad  the  stabs  at  the  elbow  inflicted  subsequently.  These  two  stabs,  which 
^ere  slight,  had  divided  the  cloth  coat  and  shirt,  and  had  only  grazed  the 
>kin,  so  that  no  blood  had  been  effused.  But  the  edges  of  the  cuts  in  the 
cioth  coat  and  shiH  were  stained  with  blood ;  hence  it  was  evident  that 
ftey  must  have  been  produced  by  a  weapon  already  rendered  bloody  by 
*  previous  wound.  The  fact  was  of  some  importance  in  the  case,  and  the 
Correctness  of  the  medical  opinion  was  confirmed  by  the  evidence  at  the 
judicial  inquiry.     (*  Ann.  d'Hyg.'  1847,  1,  461.) 
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CHAPTER  38. 

EVIDENCE  FROM  CIRCUMSTANCES — MEDICAL  QUESTIONS — TALUE  OF  CIRCUMSTAN- 
TIAL EVIDENCE — THE  POSITION  OF  THE  BODY— OF  THE  WEAPON — THE  WEAPON 
OR  OTHER  ARTICLE  FOL^^D  IN  THE  HAND  OF  THE  DECEASED — EYIDXNCE  FROM 
BLOOD,  HAIR,  AND  OTHER  SUBSTANCES  ON  WEAPONS — HUMAN  AND  ANIMAL 
HAIR — MARKS  OF  BLOOD  ON  CLOTHING  AND  FURNITURE — ^NO  BLOOD  ON  THE 
ASSAILANT — EVIDENCE  FROM  WADDING  AND  PROJECTILES — EXAMINATION  OF 
FIRE-ARMS — BLOOD  ON  THE  DECEASED— BLOOD  ON  THE  ASSAILANT — EVIDENCE 
FROM  THE  FORM  AND  DIRECTION  OF  SPOTS  OP  BLOOD. 

Emdence  from  circumstances, — In  pnrsaiog  the  examination  of  the  question 
respecting  the  homicidal  or  Rnicidal  origin  of  wounds,  the  attention  of  the     ^ 
reader  may  be  called  to  the  force  of  evidence  which  is  sometimes  deriveohi^ 
from  the  circumstances  under  which  the  body  of  a  person,   dead  froii^:^-^ 
wounds,  is  discovered.     It  maybe  said  that  this  is  a  subject  wholly  foreign:::^ 
to  the  duties  of  a  medical  jurist,  but  the  author  cannot  adopt  this  view^ 
There  are  few  in  the  profession  who,  when  summoned  to  aid  justice  in  tK^ 
detection  of  crime,  do  not  seek  for  circumstances  by  which  to  support  tl 
medical  evidence  required  of  them.   A  practitioner  would  certainly  be  wroi 
to  base  his  professional  opinion  exclusively  on  these  circumstances,  but  it       ^ 
scarcely  possible  for  him  to  avoid  drawing  an  inference  from  them  as  th^ 
fall  under  his  obser\'ation.     His  evidence  may  be  of  itself  weak  and 
sufficient  to  suppoi-t  the  charge  against  an  accused  party ;  in  such  a  c^^  ge 
if  any  suspicious  circumstances  have  come  to  his  knowledge,  he  may     T)e 
often  unconsciously  indnced  to  attach  gi*eater  impoi*tance  to  the  medL^zal 
facts  than  he  is  justified  in  doing.     In  shoi*t,  he  may,  through  a  feeling      of 
prejudice,  which  it  is  not  always  easy  to  avoid,  give  an  undue  force  to  "^  he 
medical  evidence.     But  if  a  proper  degree  of  caution  is  used  in  drairing 
infei-ences,  and  the  circumstances  are  not  allowed  to  create  a  prejudice     in 
♦his  mind  against  the  accused,  a  practitioner  is  bound  to  observe  and  reeord 
them ;   for,  being  commonly  the  first  person  called  to  the  deceased,  msft.oj 
facts  capable  of  throwing  an  important  light  on  the  case  would  reus  sin 
unnoticed  or  unknown,  but  for  his  attention  to  them.     The  position  o^  a 
dead  body — the  distance  at  which  a  knife  or  pistol  is  found — the  direct^'ion 
of  the  instrument — whether  situated  to  the  right  or  left  of  the  decease<3 — 
the  marks  of  blood  or  wounds  about  the  pei*8on,  or  of  blood  on  the  clcft^Ti** 
or  fomitnre  of  the  apartment,  are  facts  which  may  assist  materiall^^  *^ 
developing  the  i-cal  natui^e  of   a  case,  and  in  gi^'ing  force  to  a  mei»t»l 
opinion.     Many  of  these  circumstances  can  fall  under  the  notice  of    1^ 
only  who  is  first  called  to  the  deceased ;  and,  indeed,  if  observed  by  anot:  ^^^r 
no  advantage  could  be  taken  of  them,  except  fix)m  the  interpretation  ^^^  * 
medical  man. 

In  the  ease  of  Davidson,  who  was  tried  for  murder  (Aberdeen  Sp^*-'*'^ 
Coui't  of  Just.  April,  1855),  the  origin  of  cei'tain  wounds  on  the  hea«^  ^^ 
the  deceased  turned  on  the  question  of  the  presence  or  absence  of  naiS  «  *^ 
the  head  of  a   bed.      On  this  occasion  Lord  Deas,  the  judge,  remar^^^  • 
'  A  mediciil  man  when  he  sees  a  dead  body  should  notice  everytl*.  ^QK- 
There  was  reason  to  believe  that  some  nails  had  been  driven  intc^     ^^® 
head  of  the  bed  subsequently  to  the  infliction  of  the  laolence,  so  *»*  ^^ 
give  the  appearance  of  the  wounds  having  resulted  from  accident.     ^W^heiv 
was  some  medical  evidence  in  support  of  the  view  of  theii*  accidental  origin; 
but  according  to  Ogston  there  was  no  blood  on  the  bedstock  where  tbe 
nails  were  represented  to  have  been :  and  as  the  woman  had  died  fwm 
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bleeding,  this  was  not  likely  to  have  escaped  being  stained  with  blood,  if 
the  wounds,  as  alleged  for  the  defence,  had  really  been  produced  by  the 
nails.  In  his  opinion,  too,  the  nails  would  not  have  accounted  for  the 
wounds  on  the  temple  as  the  result  of  any  accident.  The  whole  of  the  diffi- 
culty in  this  case  appears  to  have  arisen  from  want  of  proof  that  there 
were  no  nails  in  the  bedstock  when  the  woman  was  found  dead.  The 
prisoner  was  discharged  on  a  verdict  of  '  not  proven.' 

Among  the  questions  which  present  themselves  on  these  occasions  ai*e 
the  following : — Is  the  position  of  a  wounded  body  that  which  a  suicide 
conld  have  assumed  ?  Is  the  distance  of  a  weapon  from  the  body  such  as 
to  render  it  improbable  that  it  could  have  been  placed  there  by  the  deceased  ? 
—In  answering  either  of  these  questions,  it  is  necessary  to  take  into  con- 
nderation  the  extent  of  the  wound,  and  the  time  at  which  it  probably 
pored  fatal.  Ag^n,  it  may  be  inquired — Has  the  deceased  bled  in  more 
places  than  one  ?  Are  the  streams  of  blood  all  connected  ?  Are  there  any 
■arks  of  blood  on  his  person  or  clothes,  which  he  could  not  well  have 
produced  himself  P  Are  there  any  projecting  nails  or  other  articles  which 
■ight  account  for  wounds  on  the  body  as  the  result  of  accident  ?  These 
an  questions,  the  answers  to  which  may  niaterially  affect  the  case :  henoe 
a  practitioner,  in  noticing  and  recording  the  circumstances  involved  in 
dnn,  ought  to  exercise  due  caution.  '  The  consideration  of  the  nature  of 
weoinstantial  evidence,'  observes  Starkie,  '  and  of  the  principles  on  which 
ii  is  founded,  merits  the  most  profound  attention.  It  is  essential  to  the 
VflD-being  at  least,  if  not  to  the  very  existence  of  civil  society,  that  it 
ihoiild  be  understood  that  the  secrecy  with  which  crimes  are  committed 
liQ  not  insure  impunity  to  the  offender.  At  the  same  time  it  is  to  be 
CBphatically  remanced  that,  in  no  case  and  upon  no  principle,  can  the 
ffUm  of  preventing  crime  and  protecting  society  warrant  any  inference 
wUcn  is  not  founded  on  the  most  full  and  certain  conviction  of  the  troth 
rf  the  fact,  independently  of  the  nature  of  the  ofEenoe  and  of  all  extrinsic 
QOOBiiderations  wnatever.  Cii'cumstantial  evidence  is  allowed  to  prevail  to 
tte  conviction  of  an  offender,  not  because  it  is  necessary  and  politic  that  it 
ihoold  be  resorted  to,  but  because  it  is  in  its  own  nature  capable  of  pro- 
ioaDg  the  highest  moral  degree  of  certainty  in  its  application.  Fortunately 
for  the  interests  of  society,  crimes,  especially  those  of  great  enormity  and 
Tioleiice,  can  rarely  be  committed  yrithout  affording  vestiges  by  which  the 
obader  may  be  traced  and  ascertained.  The  very  measures  which  he 
idopts  for  his  security  not  unfrequently  turn  out  to  be  the  most  cogent 
ligaments  of  gm\t.  On  the  other  hand,  it  is  to  be  recollected  that  this  is 
•  RMcies  of  evidence  which  requires  the  utmost  degree  of  caution  and 
vigilance  in  its  application.  Several  of  the  above  questions  arose  on  the 
occasion  of  the  trial  of  the  brothers  Peltzer  at  Brussels,  in  1882,  for  the 
ttnrder  of  M.  Bemays. 

The  rule  respecting  the  admissibility  of  this  kind  of  evidence  applies  to 
circnmstances  of  a  medical,  as  well  as  those  which  are  of  a  physical  or 
moral  kind.     Medical  circumstances,  when  pi-operly  observed  and  inter- 
preted, are  often  of  the  highest  importance.    In  order  to  convict  an  accused 
person  on  circumstantial  evidence,  the  facts  proved  in  the  case  should  be 
consistent  with  his  guilt,  and  be  utterly  inconsistent  with  his  innocence ; 
or,   in   the  language  of  a  judge,   a  cei*tain  number  of  material  facts 
shonld  be  incontestably  proved  in  the  case,  which  are  quite  inconsistent 
wiih  the  innocence  of  the  prisoner.     These  facts  should  be  such  as  to 
render  it  impossible  in  the  minds  of  the  jury  that  any  one  but  the  prisoner 
could  have  committed  the  murder.     Alderson,  B.,  in  charging  a  jury  to 
this  effect,  made  an  observation  which  should  be  remembered  by  medical 
witnesses,  in  refei'cnce  to  circumstantial   evidence.     He  pointed  out  to 
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tbem  the  '  proneness  of  the  linman  mind  to  distort  the  facts  in  order  to 
establish  such  a  proposition  (the  gnilt  of  the  prisoner),  foi'^ettins:  that 
a  single  circumstance  which  is  inconsistent  with  such  a  conclnsion  is  of 
more  impoi*tance  than  all  the  rest^  inasmuch  as  it  at  once  destroys  the 
hypothesis  of  gailt.' 

There  ai*o  many  cases  on  record  in  which  an  observation  of  slight  and 
unexpected  circumstances  by  medical  men,  has  led  to  the  detection  of 
offenders.  In  the  life  of  Sir  Astley  Cooper,  it  is  mentioned,  that  when 
called  to  see  Mr.  Blighty  of  Deptford,  who  had  been  mortally  wounded  by 
a  pistol-shot  in  the  year  1806,  he  inferred  from  an  examination  of  the 
localities  that  the  shot  must  have  been  fired  by  a  left-handed  man.  The 
only  Ieft-hand(Kl  man  near  the  premises  at  the  time  was  one  Patch,  a 
particular  fi-iend  of  the  deceased,  who  was  not  in  the  least  suspected.  This 
man  wan,  however,  subsequently  tried  and  contacted  of  the  crimen  and  he- 
made  a  full  confession  of  his  guilt. 

The  rules  for  investigating  a  case  of  poisoning  (see  p.  208)  may  b^g 
equally  observed  in  oases  of  death  from  violence.  Among  the  circnm  ^ 
stances  to  which  a  medical  witness  should  specially  direct  his  attention  o^si 
these  occasions  are  the  follovring : — 

1.  The  position  of  the  body. — The  body  may  be  found  in  a  position  whic 
the  deceased  could  not  have  assumed  on  the  supposition  of  the  wound  cn^ 
injury  ha^dng  been  accidental  or  suicidal.  The  position  of  a  dead  wonnd^a^ 
body  is  often  only  compatible  with  homicidal  interference,  either  at  t^^i 
time  of  death  or  afterwards  (case  of  Bemays,  1882).  In  order  to  dei^9»f 
mine  the  pit)bable  time  of  death,  we  should  always  notice  whether  ther^^  fi 
any  warmth  about  the  body — whether  it  is  rigid,  or  in  a  state  of  deco^^^oi. 
position,  and  to  what  degree  this  may  have  ad^-anced.  The  importavr^ee 
of  such  observations  in  a  case  of  alleged  murder  has  been  elsewK^i^ 
considered  (pp.  70,  et  s&j-) 

2.  The  position  of  the  weapon. — If  a  person  has  died  from  an  acciderxtti 
or  self-inflicted  wound,  likely  to  cause  death  either  immediately  or  wit:}]iD 
a  few  minutes,  the  weapon  is  commonly  found  either  near  the  body   or 
within  a  short  distance  of  it.     If  found  near,  we  must  notice  on  which  Ricfe 
of  the  body  it  is  lying ;  and  if  at  a  short  distance,  consider  whether  it 
might  have  fallen  to  the  spot,  or  have  been  thrown  or  placed  there  by  the 
dect^ased.     If  thero  has  been  any  interfei^nce  with  the  body,  evidence  from 
the  relative  position  of  it  and  the  weapon  will  be  inadmissiUe.    In  one 
case,  a  woman  had  evidently  died  from  a  severe  wound  in  the  throit, 
which  was  homicidally  inflicted ;  the  weapon,  a  razor,  was  found  under 
the  left  shoulder,  a  most  unusual  situation,  but  which,  it  appears,  it  bad 
taken  owing  to  the  body  ha^-ing  been  carelessly  turned  over  before  it  wag 
seen  by  the  surgeon  who  was  first  called. 

It  is  compatible  with  suicide  that  a  weapon  may  bo  found  at  some 
flistance,  or  in  a  concealed  situation ;  but  it  is  much  more  frequently  either 
grasped  in  the  hand,  or  l^'ing  by  the  side  of  the  deceased.  In  one  instsnee, 
the  deceased  was  discovered  in  bed  with  his  throat  cut,  and  the  raw 
I^-ing  closed  or  shut  by  his  side.  In  another  case,  the  bloody  razor  cloaed 
was  found  in  the  deceased's  pocket.  In  the  case  of  a  Captain  Wrig}^ 
who  was  found  dead  in  one  of  the  French  prisons  during  the  war  with 
Fmnce,  it  is  stated  on  good  authority  that  the  shut  razor  was  held  in  ^ 
hand  of  the  deceased.  In  a  wound  invohnng  the  great  blood-vessels  of  ^^ 
neck,  it  is  most  impi-obable  that  thert*  should  be  any  power  to  close  or  b^^* 
the  i-azor  with  which  the  wound  was  inflicted ;  and  there  arc  fair  groun^ 
to  suspect  interference  when  a  razor  is  thus  found  closed  in  the  b***"* 
TheitJ  is,  however,  one  circumstance  in  i-elation  to  a  ^Acapon  stix)nriv <*"" 
fimiatory  of  suicide.     If  the  instrument  is  firmly  grasped  in  the  hand  w 
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he  deceased,  no  better  cironnistaniial  evidence  of  saicide  can  be  ofEered. 
i  IB  so  common  to  find  knivoB,  raasors,  and  pistols  grasped  in  the  hands  of 
uicides,  that  it  is  nnnecessary  to  produce  cases  illustrative  of  this  state- 
lent  The  grasping  of  a  weapon  appears  to  be  owing  to  muscular  spasm 
enisting  aftei*  death,  and  manifesting  itself  under  the  form  of  what  has 
Ben  called  cadaveric  spasm.  It  does  not  seem  possible  that  any  murderer 
ndd  imitate  this  state,  since  the  relaxed  hand  of  a  dead  person  cannot  be 
tade  to  grasp  or  retain  a  weapon,  like  the  hand  which  has  firmly  held  it 
f  powerful  muscular  contraction  at  the  last  moment  of  life.  Of  this  the 
ues  of  Beg.  r.  SaviUe  (Nottingham  Sum.  Ass.  1844)  and  Beg.  v.  Hey- 
oofi  (Liverpool  Wint.  Ass.  1855),  furnish  illustrations.     See  pp.  ^7^  519. 

In  reference  to  the  weapon  being  found  at  a  distance  from  the  body,  all 
be  circumstances  of  the  case  should  be  taken  into  consideration  before 
ny  opinion  is  expressed.  If  the  weapon  cannot  be  discovered  or  it  is 
rand  concealed  in  a  distant  place,  this  is  strongly  presumptive  of  homicide, 
vovided  the  wound  is  of  such  a  nature  as  to  prove  speedily  fatal.  In  the 
ue  of  Lord  W.  BusseU^  1840,  no  weapon  could  be  found ;  and  although 
lie  wound  in  the  throat  bore  somewhat  of  the  characters  of  a  suicidal  in* 
ision,  the  absence  of  the  weapon  was  sufficient  to  show  that  a  wound 
rhioh  was  certain  to  be  rapidly  fatal  must  have  been  the  act  of  a  murderei*. 
Hie  assassin  had  used  a  carving-knife,  which  he  had  afterwards  washed 
nd  then  replaced  in  the  tray  with  the  other  knives. 

It  should  be  noticed  whether  the  weapon  is  shai*p  or  blunt,  straight 
f  bent,  also  whether  the  edge  is  or  is  not  notched.  These  cii'cnmstances 
oay  throw  a  light  on  the  question  of  suicide  or  murder.  In  Beg.  v.  Gill 
Dablin  Commis.  Court,  Nov.  1860),  the  prisonei*,  an  old  man,  was 
buged  with  the  murder  of  his  wife.  The  woman  was  found  dead  with 
•  wound  in  her  thi*oat,  dividing  the  larynx  as  well  as  the  thyroideal 
cteries  and  gullet  at  the  thyroid  cartilage.  It  penetrated  to  the  front  of 
hs  spine,  which  was  hacked  and  notched  apparently  with  some  violence. 
kf&aA  pieces  of  bone  were  detached.  The  right  hand  of  the  deceased 
rat  tamed  back,  and  a  blunt  knife  was  lying  in  it  loosely,  and  not 
pBped.  The  out  through  the  skin  and  muscles  of  the  throat  was  clean 
od  had  evidently  been  made  by  a  sharp  instrument.  On  the  left  side 
ks  cut  had  two  extremities  presenting  an  appearance  as  if  the  weapon 
id  been  twice  used  in  cutting.  The  knife  found  in  the  hand  of  deceased 
li  not  only  blunt,  but  turned  at  the  point,  and  it  had  no  handle.  There 
18  a  mark  of  a  bloody  finger  on  the  dress  over  the  left  shoulder  of 
)ceased.  From  this  state  of  facts.  Porter  and  Geoghegan  drew  the 
nclufiion  that  deceased  had  not  inflicted  this  wound  on  herself.  Among 
her  I  circumstances,  the  hacking  of  the  spinal  column  and  the  evidence 

two  separate  cuts  were  adverse  to  the  theory  of  suicide.  Further, 
d  wound  had  not  been  made  with  the  knife  found  in  the  hand.  If  this 
Mtpon  had  been  used  for  the  purposes  of  suicide,  it  would  either  have 
du  grasped  in  or  have  altogether  fallen  out  of  the  hand.  The  deceased 
d  not  produced  the  bloody  mark  of  a  finger  found  upon  her  di'ess.  These 
iclnsions  were  &urly  justified  by  the  facts.  A  blunt  knife  had  been 
baiitiited  for  a  sharp  razor ;  the  placing  the  knife  in  the  hand  had  failed 
grive  the  appearance  presented  in  suicide,  and  the  nature  of  the  wound 
B  inconsistent  with  the  idea  of  self-infiiction.  The  prisoner  was  never* 
leaa  acquitted. 

8-  Mood  on  weapons. — The  weapon  with  which  a  wound  has  been 
Licted  is  not  necessarily  covered  with  blood.  The  popular  view  is  that  if 
Lch  blood  is  found  about  a  dead  body,  the  weapon  ought  always  to  be 
re  or  less  bloody.  In  ireference  to  heavy  blunt  instruments  applied  with 
to  the  head,  severe  contusions  and  fractures  may  be  produced  without 
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immediate  effusion  of  blood.  Unless  the  bludgeon  is  used  in  a  sabseqnent 
straggle  or  handled  by  a  bloody  hand,  no  blood  whatever  may  be  foand  on 
the  end  which  produced  the  injuries.  In  reference  to  stabs,  the  knife  is 
frequently  without  any  stains  of  blood  upon  it,  or  there  is  only  a  slii^ht 
film,  which  on  drying  gives  to  the  surface  a  yellowish-brown  colour.  The 
explanation  of  these  facts  appears  to  be  that  in  a  rapid  blow  or  plong^  the 
vessels  are  compressed,  so  that  bleeding  takes  place  only  after  the  sadden 
withdrawal,  when  the  pressure  is  removed.  Even  if  blood  should  be 
effused,  the  weapon,  in  being  withdrawn,  is  sometimes  cleanly  wiped 
against  the  edges  of  the  wound,  owing  to  the  elasticity  of  the  akin.  Thus 
the  first  stab  through  the  dress  may  not  present  any  appearance  of  blood 
on  the  outside,  but  in  a  second  stab  with  the  same  weapon  the  outside  o£ 
the  dress  should  present  a  bloody  mark,  unless  the  weapon  had  previously 
been  wiped  (p.  53).  The  blood  may  have  been  removed  by  wasning  fron^^ 
the  blade  of  a  knife  or  dagger.  The  handle  and  inner  portions  shoul^ 
therefore  be  closely  examined.  In  a  case  of  aUeged  murder  in  1857,  n^^^ 
blood  was  found  on  the  blade  of  a  knife  or  in  the  notch  for  opening  it;  bc^ 
on  removing  the  buckhoni  handle  a  coagulum  of  blood  was  found  betwe^^ 
this  and  the  plate  of  iron  to  which  it  was  riveted. 

When  a  weapon  is  bloody,  particular  attention  should  be  given  to  i 
manner  in  which  the  blood  is  spread  over  it.     In  cases  of  imputed  won 
or  in  the  attempted  concealment  of  murder,  it  is  not  unusual  for  a  _ 

to  besmear  with  blood  a  knife  or  other  weapon  which  has  probably  %^o< 
been  used,  and  to  place  it  near  the  body.     A  young  man  alleged  that.    ^ 
had  received  a  cut  on  the  forehead  by  a  blow  from  a  cutlass,  which    J^ 
produced.      It   was   observed   by  Marc  that  the  weapon   was  emetkared 
with  blood  on  both  sui*faces,  but  the  layers  were  thicker  towards    the 
handle  than  at  the  point.   The  wound  on  the  forehead  was  a  clean  incisioo; 
a  cap,  which  the  complainant  wore,  liad  been  cut  through.   It  was  obviooi^ 
therefoi*cs  that  the  blood  on  the  weapon  could  not  have  proceeded  from 
this  cut,  for  it  would  have  been  wiped,  or  only  left  in  thin  streaks,  and 
more  towards  the  point  than  the  handle,  by  the  act  of  drawing  it  throogii 
the  clothes  in  producing  the  wound.     There  was  no  doubt  that  blood  had 
been  intentionally  applied  to  this  blade.     ('Ann.  d'Hyg.'  1829,  1,  268.) 
In  the  case  of  Doidge  (Cornish  Sum.  Ass.  1862),  the  weapon,  a  hr^ 
cleaver,  had  been  wiped  on  the  smock  of  the  deceased,  but  idthough  the 
blood  had  been  thus  in  gretit  part  removed  from  the  surface  of  the  bMe, 
it  had  been  wiped  into  the  recesses  of  the  letters  of  the  maker's  name, 
which  wei*e  found  to  contain  dry  coagulated  blood. 

The  blood  on  a  weapon  may  be  wet  or  dry,  in  a  partly  coagulated  state, 
or  spread  out  as  a  mere  film.     If  coagulated,  this  would  render  it  probable 
tliat  it  had  issued  from  the  bod}'  of  a  living  person  or  animal,  or  from  a 
body  i*ecently  dead.     The  blood  of  a  dead  animal  dried  in  smaJl  spotaon 
the  blade  of  a  knife  may  sometimes  present  a  similar  appearance,  and  thoB 
lead  to  a  mistake  in  evidence.     This  question  arose  in  the  case  of  JB^-  v. 
Nation  (Taunton  Spring  Ass.  1857).     The  deceased  was  found  dead  in  a 
cart,  with  his  throat  cut,  and  thei*e  could  be  no  doubt  that  this  was  an  act 
of  murder.     The  prisoner,  who  had  been  last  seen  in  his  company,  iras 
arrested,  and  a  knife  was  found  in  his  possession,  on  the  blade  of  which 
there  were  marks  of  blood.     On  the  part  of  the  prosecution,  it  w^«  con- 
tended that  the  knife  had  been  used  for  cutting  the  throat  of  the  deceased, 
while,  according  to  evidence  given  for  the  defence,  it  had  been  used  for 
cutting  raw  beef.     A  chemical   witness,   who  was   called   for   the  pro- 
secution, stated  that  the  knife  had  been  immersed  in  living  blood  up  to 
the  hilt— that  it  was  not  the  blood  of  an  ox  or  a  sheep,  and  that  there  were 
on  the  blade  of  the  knife  certain  scales  or  empty  cells,  such  as  are  found  in 
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the  mncons  membranes  of  the  throat  (epithelial  scales  ?).  They  were  much 
krger  than  the  globales  of  the  blood,  and  were  perfectly  distinguishable  by 
the  microBOope.  From  the  appearance  he  thought  the  knife  had  passed 
tiirongh  the  mucous  membrane  which  forms  the  lining  of  the  throat.  If 
this  evidence  was  trustworthy,  there  was  an  end  of  the  defence ;  with  the 
admission  of  the  statement  that  there  were  scales  of  the  mucons  membrane 
of  the  throai  (the  gullet  P)  upon  the  blade,  no  further  proof  was  required 
that  the  weapon  had  been  used  for  cutting  a  throat.  Fortunately,  however, 
lor  the  ends  of  justice,  there  were  other  circumstances  which  brought  the 
crime  home  to  the  prisoner,  and  he  was  convicted.  (^Med.  Times  and 
Gat'  April  11,  1857.)  Cockbum,  C.  J.,  in  commenting  on  these  microscopic 
mhtieties,  said, '  In  admitting  the  advantages  of  science,  they  were  coming 
to  great  niceties  indeed  when  they  speculated  upon  things  almost  beyond 
perception,  and  he  would  advise  the  jury  not  to  convict  upon  this  scientific 
^leculation  alone.' 

4.  Hair  and  other  substances  on  weapons. — In  some  instances  no  blood 
Bisj  exist  on  a  weapon,  but  a  few  haira  or  fibres  may  be  found  adhering  to 
it  if  the  weapon  is  of  a  bruising  or  cutting  kind.  The  main  question  may 
1»  in  such  a  case  whether  the  fibres  are  of  cotton,  linen,  silk,  or  woollen, 
and  whether  the  hair  is  that  of  a  human  being  or  of  an  animal.  The 
importance  of  examining  closely  the  hair  found  on  weapons  is  shown  in  a 
fam  in  which  a  hatchet  having  clotted  blood  and  hair  adherent  to  it  was 
produced  as  evidence  against  an  accused  person,  under  whose  bed  this 
vtapon  had  been  found.  This,  with  other  circumstantial  evidence,  had 
taned  pnbHc  opinion  strongly  against  the  prisoner ;  but  when  the  hair 
HIS  examined  it  was  found  not  to  be  human,  but  to  have  been  taken  from 
Ae  body  of  some  animal.  This  circumstance  led  to  a  more  complete  sifting 
of  the  evidence,  and  the  accused  was  acquitted.  It  turned  out  that  the 
aecnsed  had  killed  an  animal  with  the  hatchet,  and  had  carelessly  thrown 
the  weapon  under  the  bed.  (*  Apology  for  the  Microscope,'  p.  24.)  In 
Bsg,  V.  Hansen  (Bodmin  Lent  Ass.  1856),  the  weapon  by  which  the 
iboeased  lost  his  life  was  a  heavy  stone  found  near  the  dead  body.  The 
kie  of  the  skull  was  fractured,  and  there  were  upon  the  stone  marks  of 
Hood  with  some  hair  similar  to  that  of  the  deceased.  The  prisoner  was 
connected  with  the  act  by  his  having  been  seen  with  the  stone,  or  one 
doeely  resembling  it,  in  his  possession.  On  these  and  other  circumstances 
lie  was-  convicted. 

Before  any  coagulated  blood  is  removed  from  a  weapon,  it  should  be 
carefully  examined  by  the  microscope.  Hairs  or  fibres  of  linen,  woollen, 
nOc,  or  cotton  may  be  found  imbedded  in  the  solidified  blood,  either  on  the 
edge  or  on  the  blade ;  and  evidence  of  this  kind  may  occasionally  be  of 
peat  importance.  In  Reg.  v.  Harrington  (Essex  Lent  Ass.  1852),  a 
xasor  was  produced  in  evidence,  with  which  it  was  alleged  the  throat  of 
the  deceased  had  been  cut.  The  edge  was  examined  microscopically,  and 
some  small  fibres  were  separated  from  a  coagulum  of  blood,  which,  under 
I  high  magnifying  power,  turned  out  to  be  cotton  fibres.  It  was  proved 
it  the  trial  that  the  assassin,  in  cutting  the  throat  of  the  deceased  while 
lying  asleep,  had  cut  through  one  of  the  strings  of  her  cotton  nightcap. 
nDB  was  a  strong  circumstance  to  show  that  the  razor  produced  was  the 
fieapon  with  which  the  fatal  wound  had  been  inflicted. 

in  Beg,  v.  Steed  (Maidstone  Sum.  Ass.  1863),  Pavy  and  the  author 
(xamined  the  boots  of  the  prisoner  who  was  charged  with  the  murder 
f  the  deceased.  The  marks  of  violence  about  the  head  showed  that 
he  assailant  had  trampled  on  the  deceased  after  he  was  on  the  ground, 
ffodncing  severe  wounds  which  led  to  his  death.  Some  hairs  were  found 
irmly  wedged  beneath  the  large  hobnails  of  the  \x)otB,  aii&.  Vn  ceTWiSL  ^%.^ 
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BtainB  of  coagnlated  blood  on  the  leather  there  were  some  red  -woollen 
fibres.  The  hair  was  compared  with  a  portion  cat  from  the  head  of  ib» 
deceased,  and  corresponded  in  colour  and  size.  On  inquiry,  it  waa  found 
that  at  the  time  of  hia  death  the  deceased  wore  round  fais  aeoka  red  wooHen 
comforter,  of  which  the  wool  corresponded  in  colour  and  appeiaauce  with 
that  taken  from  the  prisoner's  boota.  The  case  was  bronght  home  to  tlu 
prisoner  by  a  variety  of  circnmstances,  all  inconsistent  with  his  innocence 
A  case  is  elsewhei'O  referred  to  (^g-  v.  Cow,  p.  518),  in  which  the  dried  blood 
npon  a  knife  lying'  neai*  the  body  of  deceased  was  fonnd,  on  a  nucroscopicd 
ezunination,  to  lock  np  within  it  certain  fibres  of  woollen  of  a  pecnliir 
dark  dye,  resembling  the  fibres  taken  from  a  coat  worn  by  the  prisoner. 

Fibres  found  npon  weapons  shonid,  if  adherent  to  coagnla,  be  remortd 
by  careful  digestion  of  the  olot  of  Uood  in  water,  otherwise  they  msy  be 
at  once  examined  in  the  dry  state.  A  magnifying  power  of  abont  SOD 
diameters  may  be  employed.  Under  these  circnmstances  eotttm  presents 
itself  as  a  flattened  band,  assuming  more  or  lees  a  spiral  form  (fig.  $ii]. 


The  fibre  of  liiuiit  derived  fiMm  flax  is  of  a  rectilinear  form,  with  ynoiti 
niarkings  at  aneqnal  distances,  the  fibre  tapering  to  a  point  (fig.  99),  Silk 
and  woollen  have  other  rliaractera  by  which  they  may  be  indentified.  SW 
presents  a  regulai-  cylindrical  form,  and  there  are  no  markings  npOD  the 
snrfoce.  It  has  a  strong  refracting  power  on  light,  which  gives  to  ^ 
fibre  a  well-defined  bonndaiy  (fig.  100).  The  fibre  of  uooUen  is  in^okr, 
contorted,  of  nnequal  thickness,  and  it  has  peculiar  markings  of  snimbti- 
cated  character  on  the  sni-face  (fig,  101,  p.  539) .  This  may  be  taken  *e  ^ 
type  of  cloth,  shoddy,  alpuca,  merino,  and  a  variety  of  other  fabrics  vonu 
clothing.  The  microscopical  characters  of  these  fibres  under  certain  at- 
cnmstances  are  long  retained,  so  that  they  may  be  identified  after  nuuf 
centuries.  Fig.  102,  p.  539,  represents  the  woollen  fibre  from  the  shnind  w 
a  monk  buried  in  an  ancient  priory  in  the  fourteenth  century,  and  ezhniii^ 
vritliin  a  recent  period,  after  the  lapse  of  five  hundred  years.  The  markinp 
are  simply  less  defined  than  in  the  i-ecent  sample  of  wool.  The  fibres  m 
also  of  a  coarser  and  larger  kind.  The  fibre  of  hnen  appears  to  be  eqnalfr 
indestructible.  Fig.  103,  p.  539,  represents  fibres  from  the  linen  ceiemenf 
of  a  mummy,  of  the  dynasty  of  the  Shepherd  Kings.  It  was  nnrolled  in  18W. 
This  fibre  was  well  preserved,  and  was  still  tough.  The  ancient  wooUea  »•> 
rotten,  and  broke  into  Kiuall  fragments.  The  linen  had  the  chaiacten  "^ 
the  fibre  of  modern  flax.     It  was  of  a  very  coarse  ^bric,  and  was  Btrongij 
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npregnated  with  a  bromt  bitnmiiioas  matter  used  in  embalming. 
iKservrntion  was  no  donfat  in  great  part 


Alice.  These  illnBti-ations  have  been  drawn  from  average  specimens, 
nider  the  same  microscopical  power,  so  that  they  are  calcnUced  to  give  an 
dea  of  the  rehktive  size  of  the  fibreR.  (See  on  this  subject  Linde's 
Bedtrage  zor  gerichtl.  Chemie,*  p.  45, 1B53.) 

Other  fibres  are  freqnently  found  upon  weapons,  boots,  and  articles  of 
FOB.  These  are  common  vegetable  fibres  from  roots,  leaves,  and  othei' 
nhatances.  They  cannot  be  confounded  eithei'  with  faair  or  with  the  fonr 
irta  of  fibres  just  described.  The  editor  was  once  called  upon  to  examine 
le  boots  of  a  man  who  was  supposed  to  have  murdered  a  woman  by  Idck- 
igher  on  the  head.  The  woman  had  very  grey  hair;  and  on  the  &oht  of 
le  prisoner's  boot  was  a  small  dark  npot,  which  was  supposed  to  be  blood ; 
ad  imbedded  in  this  were  a  couple  of  white  hair-like  bodies.  The  brown 
|>ot  was  composed  of  vegetable  matter,  and  the  white  '  haira '  were  the 
Own  of  a  thistle.  The  discovery  of  Itaira  upon  weapons  or  clothing  may 
ftve  an  important  bearing  on  medical  circumstantial  evidence.  The 
tiuacter  of  human  hair  is  pretty  well  marked  at  all  ages.  In  the  yoong 
td  in  females  it  is  long  and  fine.  The  hair  of  the  head  presents  itself  iu 
'WiBparent  cylinders,   variotuly   cohmred,  p,    ,^ 

itli  maildngB  resemUing  those  of  woo), 
at  hair  is  more  uniform  in  width.    It  has 

cortical  and  medullary  portion.  In  the 
lostiation,  fig.  104,  Ko.  1  represents  the 
Ur  of  a  child,  magnified  300  diameters, 
ith  the  liooar  markings  on  the  cortical 
srtioD.  "So,  2  represents  the  hair  of  an 
Inlt,  magnified  300  diametera.  The  tines 
■e  equally  seen  on  the  cortical  portion 
-tlie  dark  shading  in  the  centre  I'epresents 
le  sitaation  of  cells  which  traverse  tlie 
intreof  the  medullaryportion.     The  letter 

represents  the  ti-ansversc  section  of  the 
lir,  showing  the  coitical  and  medullary  portion,  and  the  air-cells  in  the 
ntre  of  the  cylinder.     These  hairs  wore  found  on  measurement  to  have 

diameter  of  l-3C0th  of  an  inch.  Human  hairs  varj  much  in  size — 
me  do  not  exceed  the  I-600th  of  nn  inch.  No.  3  represents  the  pointed 
;treniity  of  the  hair  of  the  eyebrow.     These  hairs,  like  those  of  the  eye 
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i  coarser  and  thicker  tban  those  of  the  bead,  and  are  opaqne^ 
ar  the  point,  where  thay  become  transparent.  In  examining 
,  Lairs  microscopicall;  it  will  be  well  to  observe  irhetber 

they  are  of  toe  same  or  of  different  colonra  or  rate*, 
whether  they  are  pointed  at  one  end  or  cnt  at  both  endi, 
and  whether  they  nave  atill  attached  to  tbem  the  bnlh  cr 
aheath  in  which  they  grey-  The  engraving,  fig-  lOi, 
No.  4,  represents  the  sheath  of  the  hair  wiui  the  Inir 
iBsoing  from  it.  This  condidon  of  the  hair  will  be  Eomd 
when  it  has  been  violently  torn  from  the  skin.  Tht 
microscope  will  sometimes  enable  a  medical  joriBt  to  iWt 
whether  ft  hair  has  been  indented,  cnt,  or  bmiaed,  at  eitlrn 
or  both  ends — the  medullary  stractnie  frequently  rtitiai 
these  marks  of  violent  treatment.  (See  Casper's  '  ViR- 
teIjahrsBchrift,'Jan.  1863,  p.  76.)  The  bain  of  animalitn 
frequently  found  on  weapons  and  clothing ;  they  nut 
not  be  confounded  with  human  hair.  They  are  genmll; 
speaking  coarser,  shorter,  thicker,  and  leas  transptniit 
than  those  of  a  human  b^g.  The  hair  of  some  animila 
may  be  at  once  distinguished  by  the  eye  or  by  a  po^ 
lens,  as  that  of  the  cx>w,  the  horae,  and  the  deer ;  but  tbe 
hair  of  some  doga,  such  as  the  Bkye-terrier  and  spui^ 
being  long  and  silky,  closely  resembles  that  of  muL 
The  linear  markings  on  the  cortical  por&>n  are  not  •> 
tubuiwfihtiii; « lora  numerouB  or  fine.  Fig.  106,  No.  5,  is  the  hair  rf  * 
Nut  t^  farce,  Dwgni&Hi  Spaniel  magnified  300  diameters.  By  measurement  it 
lodUmMen.  j^^  ^  diameter  of  the   l-1125th  of   an  inch.    Ho.6i' 

the  hair  or  far  of  the  rabbit,  l-1125th  of  an  inch.     No.  7  the  hair  of  tte 
hare.     These  hairs  have  a  remarkable  structure,  in  the  form  of  dark  tmni- 
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\-er60  cells.  This  kind  of  hair  is  found  in  all  rodents,  e.g.  the  rat,  tbt 
mouse,  and  thesquin-el.  No.  8,  is  the  hair  of  the  horse,  l-340thof  anmdi; 
no.  9,  of  the  goat,  l-500tU  of  an  inch ;  no.  10,  of  the  fox,  l-600th;  no.  Hi 
■of  the  cow,  1.600th  of  an  inch  ;  no.  12.  the  hair  of  the  fallow-deer,  1-250* 
of  an  inch  in  diameter.  The  mere  difEet-ence  in  size  among  these  h»in  i* 
not  to  be  I'egarded  as  a  marked  diHtinction,  for  in  the  same  animal  ktiR 
of  very  different  sizes  may  be  foond.  The  engravings  above  given  hsrt 
been  copied  from  actnal  measnred  specimens.  They  sre  all  rcpresentrd 
nndcr  the  same  magnifying  power,  i.e.  300  diameters.  The  celli  an* 
linear  markings  on  the  cortical  portion  famish  the  most  striking  Hi- 
fei-eiicex.  The  necessity  for  an  acqnaintance  with  the  characten  of 
hair  will  he  apparent  from  the  case  of  Teague  {Reg.  v.  Teagtie,  Cornwall 
Sum.  Ass.  1851,  p.  504),  and  of  Watson  (Bej.  v.   Watson,  see  below). 
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pie^B  case  it  was  alleged  that  the  &tal  wounds  to  the  head  of  the 
d,  involving  both  eyebrows,  had  been  produced  bj  a  hammer 
»n  a  hedge.  There  was  no  blood  on  the  hammer,  bat  there  were 
>rt  white  stifE  hairs  at  the  smaller  end.  It  was  saggested  that  these 
lave  been  the  hairs  of  a  white  goat,  the  hammer  having  been  nsed 
ting  out  portions  of  goat-skin  which  were  hanging  on  the  same 

Two  medical  witnesses,  however,  deposed  that  they  were  hairs 

hnman  eyebrow,  and  having  compared  them  with  the  deceased's 

r,  they  found  they  agreed.     The  hair  of  the  eyebrow  was  described 

idal  or  pyramidal :  and  the  hair  on  the  hammer  had  this  character. 

ared  as  if  it  had  been  braised  or  sqneezed  between  two  blnnt  snb« 

bat  this  appearance  might  have  been  eqnally  presented  on  the 
»f  the  defence,  that  it  was  goat's,  and  not  hnman  hair.  The  medical 
e  pointed  to  the  weapon,  and  not  to  any  act  on  the  part  of  the 
7.  The  witnesses  were  severely  cross-examined  upon  the  strnctoral 
ces  of  the  hair  of  man  and  animals.  ('  Med.  Gkiz.'  1851,  48,  731.) 
ill  easily  occur  to  a  medical  jurist  that,  on  some  occasions,  this  kind 
(uce  may  be  of  importance  in  showing  that  the  hair  is  similar  to  or 
t  from  that  of  the  assailant  or  deceased.  An  opinion  of  identity 
•n  a  similarity  of  hairs  found  on  a  weapon  or  on  a  person  who  has 
*m  violence,  should  be  expressed  with  caution.  The  hair  of  a  woman 
■ally  longer  and  finer  than  that  of  a  man,  and  the  hair  in  children 

and  more  silky-looking  than  that  of  an  adult.  But  there  are 
persons  who  have  hair  similar  in  colour,  size,  and  length;  hence 
3S  may  be  able  to  say  that  there  was  similarity,  but  he  can  rarely  be 
sition  to  swear  that  there  is  absolute  identity.  In  Beg.  v.  Devtney 
1864,  the  deceased  was  killed  by  blows  with  a  poker.  On  the  end 
weapon,  which  was  traced  to  the  prisoner,  some  grey  hairs  were 
corresponding  to  those  of  the  deceased.  In  a  case  of  murder  and 
which  occurred  at  Somers  Town  in  July,  1864,  Harley  found 
tchet  certain  hairs  from  one  to  three-and-a-half  inches  long,  which 
ribed  as  human  hairs  from  the  head  of  a  fair  person  who  was 
ig  grey.  From  their  fineness  he  considered  them  to  be  hairs  from 
d  of  a  woman,  and  when  compared  with  those  taken  from  the  head 

deceased  woman  (Bosetta  Bishop),  they  presented  so  great  a 
ty  as  to  leave  no  doubt  that  the  hair  had  belonged  to  the  same 

and  that  the  wounds  on  the  head  had  been  inflicted  with  this 
As  in  other  cases  of  contused  wounds  on  the  head,  there  was  no 
pen  the  hatchet.  The  presence  of  hairs  on  a  weapon  under  these 
itances  proves  that  it  has  not  been  washed,  or  they  would  not  be 
and  if  with  the  hairs  thei*e  is  no  blood,  then  it  follows  that  these 
ot  have  been  stained  with  blood  from  the  wound.  This  absence  of 
1,  however,  quite  consistent  with  the  production  of  contused  wounds 
bich  blood  may  have  subsequently  escaped  in  large  quantity.     (See 

;6). 

discovery  of  the  hair  of  animals  may  sometimes  have  an  impoi-tant 
•  on  a  case,  as  in  Beg,  v.  Watson  and  xoife  (Notts  Lent  Ass.  1867). 
soners  were  charged  with  the  murder  of  a  man  named  Baynor,  He 
n  going  into  the  prisoners'  house,  and  about  two  hours  afterwards 
i  body  was  found  lying  across  a  line  of  railway  below  it.  Twenty 
i  before  the  body  was  discovered,  a  person  had  passed  the  spot,  and 
y  was  not  there.  The  medical  evidence  showed  that  death  had  been 
by  manual  sti^ngnlation.  There  were  marks  of  bruises  about  the 
The  face  was  smeared  with  blood,  and  blood  had  escaped  from  the 
it  there  was  no  wound  by  cutting  and  no  great  blood-vessel  had 
ijured.    No  hat  eonid  be  found.     There  were  mBxY^  oi  &c%i^^^^^ 
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betnoen  the  cott^^  and  tho  lise  of  railway,  and  at  one  part  in  the  soft  daj 
there  were  the  impressioDs  of  footmarks  corresponding  to  the  boots  at  tke 
male  prisoner.  On  the  top  bar  of  a  gate  titen  were  marks  of  blood.  Oi 
Bi^arcluDg  the  house  an  iron-rake  was  foond  concealed  on  a  shelf,  withi 
cindery  substance  adhering  to  one  end  of  it,  looking  as  if  it  had  Qndv- 
gone  fnnion.  On  heating  a  portion  of  it  the  smell  of  burnt  shellac  mi 
emitted,  and  on  acting  on  it  with  alcohol  a  icsinons  solution  like  that  «f 
shellac  wax  obtained.  The  alcohol  cansed  the  separation  of  some  film 
fie.  i«>.  which  ander  the  nucroacope  proved  to  b 

the  hair  of  some  animai  of  the  rodat 
ordei-.  The  engraTing  (fig.  107)  rqro 
Rents  the  appearance  presented.  The  i^ 
fibres  were  mixed  with  irregular  fiskei 
of  shellac  onlj  partially  destroyed.  Od 
being  qnestioned  respecting  the  raks  the 
male  prisoner  said  he  himself  had  Died  it 
on  the  Friday  (the  day  before  the  mnnlff} 
for  cleaning  out  a  ceaspool. 

A  hat  similar  to  that  worn  bj  tlia 
deceased,  and  purchased  at  the  same  diop^ 
was  burnt.  The  cindery  ash  was  collected, 
and  submitted  to  examination  with  pre- 
cisely similar  results.      These  hats  tie 

,„.._„...,„.„.„.„„„„.,.,„_„      made   of  felt  chiefly  from    labbit'i  ud 

MP»™wci  from  in  turn  rmkc.  mugnioed  iM     hare's   fur,    and   this  is    combined  witli 

The  theoi7  of  the  proBecntion  was  that  deceased  had  been  killed  by  tbr 
livisoners  in  their  liouse ;  that  they  had  afterwards  taken  an  oppottDnih 
of  dragging  the  dead  body  from  the  cottage  to  the  railway,  and  hsd  hid 
it  across  the  rxil,  nitU  a  view  of  its  b^ng  run  over  by  an  expected  tnii. 
iind  concealing  the  ninrder.  The  train  then  due  waa  late  that  day,  ud 
the  body  was  discovered  and  removed  by  the  porter  before  it  had  psKed. 
Where  was  the  hat  of  the  deceased  f  It  was  a  worthless  article  whidi  no 
one  perpetrating  mnrder  would  have  stolen,  to  be  perhaps  a  proof  iguiH 
hiin,  and  yet  no  hat  was  found  with  the  body.  Jt  was  suggested  for  tbe 
prosecution  that  in  dragging  down  the  body,  the  bat  was  accideutslly  left 
in  the  cottage.  To  liavo  returned  with  it  to  the  railway  might  have  led  M 
detection.  It  waa  assnmcd  that  the  prisonei's  had  burnt  it  under  the  gt^ 
in  order  that  it  might  not  be  evidence  i^ainst  them,  and  that  t^ey  uea 
the  rake  in  the  proecES  by  pressing  it  together,  and  thus  some  portion  of  tlic 
half-burnt  felt  still  adhered  to  the  flat  end  of  the  rake. 

It  waa  suggested  in  the  defence  that  the  ntke  might  have  been  need  for 
the  burning  of  a  hat  a  long  time  previously,  and  that  the  burnt  BbellscN 
resin  adhering  to  the  rake,  might  have  been  used  by  somebody  for  mskJig 
varnish.  According  to  the  statement  of  one  of  the  prisoners,  the  sohslsiif^ 
found  on  the  rake  could  not  have  Ixien  thei-e  more  than  twentv-four  horn*' 
i.e.  within  the  time  which  included  the  mnrder  of  Raynor.  Admittiiig  . 
that  shellac  or  resin  is  uRcd  in  making  vsmish,  rabbit's  far  is  not  so 
employed,  and  it  was  neceasary  to  account  for  the  presence  of  both  of 
these  Gnbstnncea  on  the  cottage-rako.  There  was  no  evidence  to  elH* 
that  there  had  iH'en  varnish-making  and  the  bnrnlng  of  rabbit-ekiw 
in  this  cottage  within  t\vL>utj-fonr  hours  of  the  death  of  Baynor.  The  on']' 
conclDsion  to  be  drawn  from  the  facts  waa  that  some  one  for  some  pnrpot' 
or  other  had  within  the  time  mentioned  burnt  in  the  prisoners'  cottagr* 
liat  similar  to  that  worn  by  the  deceased,  and  tliat  the  prisonen  kW 
nothing  of  the  pi-occeding. 
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Foreign  substances  in  wounds, — In  gunshot  wonnds,  the  examination 
dding  or  paper  foand  in  a  woand  or  near  a  dead  body,  has  in  more 
3ne  instance  led  to  the  detection  of  the  person  who  had  committed  a 
.  His  handwriting  has  been  traced  on  the  paper  used  as  wadding,  or 
3  been  found  to  have  been  part  of  a  printed  page,  of  which  the 
nder  has  been  discovered  in  his  possession.  When  a  gun  is  dis- 
ed  near  to  the  body,  a  portion  of  the  wadding  is  generally  carried 
he  large  irregular  wound  which  is  produced.  This  was  part  of  the 
Eioe  in  the  case  of  Beg.  v.  Blagg  (Chester  Sum.  Ass.  1857).  The 
iar  character  of  the  wadding  found  in  the  body  connected  the  prisoner 
the  act.  Whether  the  wadding  is  found  in  or  near  the  body,  it 
d  be  equally  preserved.  In  Reg,  v.  Richardson  (Lincoln  Ass.  Dec. 
,  the  accused  was  convicted  of  murdering  a  policeman  under  the  fol- 
g  circumstances.  He  shot  at  the  deceased,  who  was  able  before 
to  identify  the  prisoner ;  but  as  the  deceased  was  weak  from  loss  of 
and  failing  in  consciousness  at  the  time,  there  was  some  difficulty  in 
ig  upon  this  dying  declaration,  especially  as  no  other  person  witnessed 
3t.  Some  paper- wadding  had  been  picked  up  on  the  spot  where  the 
sed  fell ;  and  a  gun  which  had  one  barrel  loaded,  and  one  empty  from 
mt  discharge,  was  found  in  the  prisoner's  house  within  twenty-four 
\  of  the  murder.  The  wadding  in  the  loaded  barrel  consisted  of  a 
lent  of  Ths  Times  newspaper  of  March  27th,  1854,  and  the  charred 
mlphurous  pieces  of  wadding  picked  up  on  the  spot  were  proved 
le  publisher  of  that  journal,  who  was  summoned  on  the  trial,  to 
formed  a  portion  of  the  same  impression.  The  prisoner's  counsel, 
:t,  could  not  deny  that  the  act  had  been  brought  home  to  the  instru- 
if  not  to  the  agent,  and  though  the  explanation  of  the  crime  remained 
ire  to  the  last,  and  the  motive  unassignable,  the  aggregate  evidence 
!d  sufficient  to  convince  the  jury.  Any  projectiles  found  in  a  gunshot 
d  should  always  be  preserved  for  evidence.  In  the  case  of  Itush^  who 
tried  by  a  remarkable  train  of  circumstantial  evidence  and  convicted 
e  murder  of  Mr.  Jermy  (Norwich  Lent  Ass.  1849),  it  was  proved 
the  projectiles  removed  from  the  body  of  the  deceased  consisted  of 
alar  pieces  of  lead  (slugs).  Similar  masses  were  taken  from  the  body 
9  son,  who  was  killed  at  the  same  time.  They  were  described  by  the 
cal  witness  as  being  angular,  and  quite  unlike  the  shot  used  in  killing 
f.  Each  piece  weighed  from  eleven  to  thirteen  grains,  and  there  were 
n  pieces  in  all.  As  the  judge  remarked,  this  demonstrated  that 
wo  acts  of  murder  were  committed  by  the  same  person,  or  by  this 
n  acting  in  concert  with  others.  In  the  Queen  v.  Lloyd  (Shrewsbury 
Ass.  1854),  it  was  proved  that  the  deceased  had  been  killed  by  the 
arge  of  a  gun  through  a  window.  He  was  struck  on  the  head  by 
",  thirty  shots,  one  of  which  had  penetrated  the  brain  and  caused 
L  The  assailant  was  not  seen,  but  the  charge  was  brought  home  to 
3y  numerous  circumstances  :  among  others  by  the  discovery  in  one  of 
lockets  of  shot  of  the  same  sizes  as  those  removed  from  the  head  of 
leceased  (Nos.  8  and  4).  The  surgeon  had  removed  and  preserved 
ihot,  so  that  they  were  afterwards  available  as  evidence  against  the 
ner.  Facts  of  this  kind  may  sometimes  establish  the  innocence  of 
)eted  persons.  In  August,  1859,  a  man  was  shot  at  Sheffield  while 
g  in  a  room.  He  was  wounded  in  the  left  temple,  and  the  ball 
)d  behind  the  left  eye.  A  man  was  arrested  on  suspicion,  and  on 
hing  his  house  two  pistols  were  found,  one  a  small  one,  and  the 
'  several  sizes  larger.  As  the  ball  could  not  be  removed,  and  the 
ided  man  survived,  no  comparison  could  be  made.  In  the  meantime 
irisoner  was  remanded.     The  wounded  person  died  in  March,  1860, 
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from  the  effects  of  tlie  injnrj.  The  ball  was  then  eztiacied  from  the  body 
and  compared  with  the  pistols.  It  was  too  small  for  one  and  too  large  for 
the  other,  so  that  it  coald  not  hare  been  fired  out  of  either.  The  man  was 
discharged. 

The  chemical  analysis  of  a  projectile  may  be  occasionally  necessary.  A 
common  ballet  is  entirely  formed  of  lead.  Cast  bullets  are  commonif 
found  to  have  a  void  space  in  the  interior  when  cut  through  the  centre, 
owing  to  the  exterior  cooling  more  rapidly  than  the  interior,  and  to  the 
greater  bulk  of  the  metal  when  in  a  liquid  state.  In  large  bullets  this 
cavity  is  frequently  of  the  size  of  a  barleycorn.  Bullets  obtained  by  com- 
pression have  no  such  space,  and  are  of  gpreater  specific  gravity.  Smill- 
shot  consist  of  lead  with  l-200th  part  of  arsenic.  If  the  arsenic  is  b 
large  proportion  the  shot  is  lenticular ;  if  absent  or  in  small  proportion, 
p}'riform  (lire).  In  the  case  of  Bush,  type-metal  was  found  in  the  boose. 
This  consists  of  lead  with  one-fourth  part  of  antimony,  the  latter  being 
left  b}'  digestion  in  nitric  acid.  It  was  therefore  considered  advisable  to 
examine  the  slugs  chemically,  and  they  were  found  to  consist  chiefly  of 
lead,  and  to  contain  no  antimony. 

Examination  of  Fire-arins, — ^An  attempt  has  been  made  by  French 
medical  jarists  to  determine  for  how  long  a  period  a  gun  or  pistol  foond 
lying  near  a  dead  body  may  have  been  discharged ;  but  it  is  out  of  oar 
power  to  lay  doi\^  any  precise  rules  on  such  a  subject.  All  that  we  can 
say  is,  a  quantity  of  potassium  sulphide,  mixed  with  charcoal,  is  left  adhering 
to  the  barrel  of  the  piece  when  recently  discharged ;  and  this  is  indicated 
by  forming  a  strong  alkaline  solution  with  water,  evolving  an  odoor  of 
sulphuretted  hydrogen,  and  giving  a  deep-brown  precipitate  with  a  solntion 
of  lead  acetate.  After  some  hours  or  days,  according  to  the  degree  of 
exposure  to  air  or  moisture,  the  saline  residue  becomes  converted  into  white 
potassium  sulphate,  forming  a  neutral  solution  with  water,  and  giringa 
white  precij^itate  with  lead  acetate.  If  a  considerable  time  has  elapsed  since 
the  piece  was  discharged,  oxides  of  iron  with  traces  of  sulphate  msT  be 
found.  (See  *  Ann.  d'Hyg.'  1834, 1,  p.  458 ;  1889, 1,  p.  197 ;  1842, 1,  p.  368.) 
This  subject  excited  some  attention  at  a  trial  which  took  place  in  France  in 
reference  to  the  death  of  M,  Dujarrier,  It  was  considered  here  of  some 
importance  to  determine  whether,  by  the  mere  discharge  of  powder,  such  a 
deposit  of  charcoal  or  powder  took  place  at  the  month  of  the  pistol  as  to 
soil  the  finger  when  inti-oduced  three  hours  after  the  alleged  discharge. 
Boutigny  conducted  the  investigation,  and  found  in  his  experiments  that 
the  finger  was  not  blackened  under  the  cii*cumstances.  He  consideis 
that  sulphate  and  carbonate  of  potash  are  rapidly  formed,  and  that  the 
charcoal  is  entirely  consumed.  The  facts  pi-oved  at  the  trial  were,  how* 
ever,  adverse  to  the  view  thus  taken.  The  result  produced  by  a  discharge 
of  powder  in  the  way  supposed,  must  depend  on  the  quantity  of  powder 
employed,  its  perfect  or  imperfect  combustion,  and  the  proportion  of  char- 
coal contained  in  it.     (*  Ann.  d'Hyg.'  1848,  1,  392.) 

Foreign  substances  are  sometimes  discovered  in  contused  or  lacerated 
wounds :  and  these  may  throw  an  important  light  on  the  circumstances 
under  which  a  crime  has  been  perpetrated.  In  Reg.  v.  Hazell  (Taunton 
Lent  Ass.  1848),  the  body  of  the  deceased  was  found  in  a  well.  When 
examined,  there  were  on  the  head  several  severe  wounds  sufficient  to  account 
for  death.  There  was  much  blood  on  the  clothes  and  face,  and  in  the  blood 
were  sticking  a  quantity  of  bay-seeds,  which  led  the  medical  witnesses  to 
consider  that  the  wound  must  have  been  inflicted  in  a  stable,  or  in  some 
place  where  there  was  hay.  On  examining  a  neighbouring  stable,  the  spot 
where  the  murdei*  was  committed  was  rendered  evident  by  the  duscoret}' 
of  mai'ks  of  blood.     There  may  be  found  in  the  wound  a  portion  of  the 
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ire^pon  itself^  Tlii  preservation  of  this  is  necessary,  as  it  may  servo  to 
eoimeot  the  prisoner  with  the  act,  shonld  his  criminality  be  otherwise 
doubtfuL  In  Ueg.  v.  Be  Salvi  (C.  C.  C.  Oct.  1857),  it  was  proved  that 
tiie  deceased  died  from  a  stab  iDflicted  on  him  by  the  prisoner.  Two 
inches  of  the  pointed  portion  of  the  blade  of  a  knife  were  found  imbedded 
in  one  of  the  vertebrse.  The  spinal  cord  had  been  divided,  and  paralysis, 
ending  fatally,  was  a  result  of  the  wound.  The  identity  of  the  weapon  was 
not  only  established,  but  the  force  by  which  it  had  been  used  by  the  prisoner 
VIS  thus  clearly  indicated. 

In  the  case  of  a  man  named  Moorcj  charged  witli  murdering  his  wife  in 
iliiBbiiry,  in  1859,  it  was  proved  that  the  woman's  throat  had  been  cut 
ihongh  to  the  spinal  column.     The  surgeon  in  making  a  minute  examina- 
tion of  deceased's  neck,  found  small  particles  of  steel,  which  had  formed 
V       put  of  the  edge  of  a  cutting  instrument,  broken  ofE  and  imbedded  in  the 
^       imsoles  and  bones.     These  were  examined  microscopically  and  their  nature 
j        nrified.     They  were  covered  with  blood.     In  a  box  in  the  prisoner's  room 
^       two  razors  were  found.     The  blade  of  one  of  these,  stained  with  blood  from 
ad  to  end,  had  been  partly  wiped.     The  edge  of  this  itizor  presented  several 
noiohes,  corresponding  to  the  portions  of  steel  found  on  the  vertebra  of 
|koeased.     The  handle  of  the  razor  was  also  partly  uni-iveted,  showing  that 
itliad  been  used  with  very  gpreat  force.    Suicide  was  not  only  thus  disproved, 
hoi  the  act  of  murder  was  fixed  upon  the  accused. 
r-  Marks  of  blood  on  clothing  or  furniture, — It  is  proper  to  notice  all  marks 

C       fli  Uood  on  the  clothes  of  the  deceased  or  in  the  apai'tment,  and  to  observe 
;;       ivhere  the  greatest  quantity  of  blood  has  been  effused ;  this  is  gcnemlly 
iDimd  on  the  spot  where  the  deceased  has  died.     The  deceased  may  have 
bled  in  more  places  than  one ;  if  so,  it  should  be  noticed  whether  there  is 
toy  communication  in  blood  between  these  different  places.      Blood  on 
dictuit  clothes  or  furniture  will  show  whether  the  deceased  has  moved,  or 
^M  been  moved  about,  and  whether  he  has  struggled  much  after  receiving 
ilia  wound.     Acts  of  locomotion  by  a  wounded  person  who  has  died  from 
lorn  of  blood,  or  by  a  criminal  whose  hands  and  feet  may  be  bloody,  are 
l^nenJly  indicated  by  tracks  or  marks  of  blood.    The  observation  of  these 
^iMrloi  IB  of  medical  importance,  if  made  at  the  time  that  a  dead  body  is  found. 
J^hey  may  be  so  situated  as  to  show  that  the  body  has  been  moved  or  been 
interfered  with  after  death,  and  thus  throw  a  light  upon  the  question  whether 
4ke  act  has  been  one  of  homicide  or  suicide.     In  Beg,  v.  Hatto  (Bucks  Lent 
Aas.  1854),  a  mark  of  blood,  as  from  the  smear  of  a  hand,  was  traced  along 
4ie  passage  of  the  house  in  which  the  body  of  the  deceased  was  found. 
The  mark  was  continued  over  the  door-post  into  a  back-room,  which  was 
tbuiid  locked  and  bolted  on  the  inside.     The  crime  was  thus  fixed  upon  the 
]knigoner ;  for  no  one  breaking  into  the  house  in  front  could  have  had  access 
^  ihia  room.    The  evidence  thus  brought  against  him  was  derived  from  his 
J^eHzig  his  way  with  a  bloody  hand  in  the  darkness  after  the  murder.     He 
%aa  not  at  the  time  aware  that  he  was  thus  leaving  impressions  which  would 
allow  that  no  one  but  himself  could  have  perpetrated  the  crime.     It  is  a  fair 
^^Ivject  of  medico-legal  inquiry  on  these  occasions,  whether  there  are  any 
Iterks  of  blood  about  the  apartment  or  the  spot  where  a  murder  is  alleged  to 
llftTe  been  perpetrated,  which  no  one  but  the  assassin  could  have  produced. 
In  the  case  of  Mr.  Briggs  (Beg,  v.  Muller^  Cent.  Grim.  Court,  Oct. 
1864),  it  was  proved  that  the  outside  handle  of  the  carriage-door  in  which 
Qia  ^tal  assault  was  made  was  marked  with  blood,  while  there  was  no 
Ifelood  upon  the  hands  of  the  deceased,  which  were  examined  soon  after  the 
Oocoxrenoe.     This  was  adverse  to  the  theory  that  deceased  had  opened  the 
floor,  and  had  fallen  out,  while  it  proved  that  a  hand  stained  with  fresh 
lilood  bad  been  in  contact  with  it. 
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In  the  case  of  Mrs.  McPherson  (tlie  Queen  againH  Jessie  MeLaeUoMf 
Glasgow  Circ.  Court,  Sept.  1862),  Maoleod  observed  footprints  in  blood 
in  the  bedroom  of  deceased,  who  was  found  dead  from  wounds  obviously 
homicidal.     There  were  three  imprints  of  a  naked  left  foot,  one  of  them 
particularly  well  marked.    There  was  the  impression  of  a  smaJl  well-forme^ 
foot  at  rest.     Before  any  suspicion  was  attached  to  any  one,  the  medic^ 
witness  cxpi^essed  an  opinion  that  they  were  made  by  a  woman's  foot  wi^ 
a  high  instep.     At  the  time  of  this  act  of  murder  there  were  only  thr*^ 
persons  in  the  house — the  prisoner,  the  deceased,  and  a  man  aged  87,  Jam^ 
Fleming.     Macleod  observed,  when  he  made  an  inspection  of  the  ho^^ 
that  there  was  no  blood  on  the  feet  of  the  deceased — further,  he  wBde  a 
careful  outline  of  her  left  foot,  and  found  that  it  did  not  in   any  wi^ 
correspond  to  the  footprints  on  the  floor  of  the  room.    The  foot  of  deceased 
was  larger  in  all  dimensions,  it  was  longer  and  broader,  and  had  a  hige 
bunion.     In  his  opinion  the  left  foot  of  the  deceased  could  not  have  pro- 
duced these  marks.     He  compared  the  foot  of  James  Fleming  with  the 
footprints,  and  they  were  obviously  quite  different.     He  had  a  flat  foot^  in 
contradistinction  to  a  high  sole  by  which  the  marks  had  been  prodaoed. 
He  was  quite  satisfied  that  the  old  man's  foot  could  not  have  caused  them. 
He  also  compared  the  feet  of  the  prisoner  with  these  marks,  especiallj  the 
left  foot,  and  the  marks  in  his  judgment  might  have  been  produced  bj  her 
foot.     The  accused  made  no  objection  to  tr^kd  with  her  left  foot  iu  a  thin 
layer  of  bullock's  blood  and  then  step  on  a  plank  of  wood.     When  all  the 
conditions  of  the  floor  were  imitated,  two  impressions  were  obtained  which 
corresponded  with  a  marvellous  degree  of  accuracy  with  the  marks  taken 
from  the  house.     In  the  minutest  detail  of  measurement  and  outline  they 
tallied  with  the  original.     ('  Report  of  Medical  Evidence,'  by  Dr.  Macleod, 
1862,  p.  13.)     This  was  one  among  the  numerous  circumstances  which 
tended  to  fix  the  act  upon  the  prisoner. 

In  Gardner's  case  (p.  519)  it  was  remarked  by  the  surgeon  that  there 
was  no  blood  on  the  wainscot  or  part  of  the  bed-furniture  of  a  room  where, 
had  the  woman  Humbler  perpetrated  or  participated  in  the  act,  it  iras 
supposed  it  would  bo  found.  On  the  following  day,  the  f onrth  day  after 
the  murder,  some  blood  was  pointed  out  in  this  situation  by  the  prisoner; 
it  had  the  appearance  of  having  been  recently  splashed  or  smeared,  and  one 
patch  was  still  wet.  This  had  been  obviously  done  to  furnish  that  evidence 
against  the  woman  by  which  the  prisoner  hoped  to  avert  suspicion  from 
himself.  Fortunately  the  room  had  been  well  examined  on  the  previons 
day  by  the  surgeon  and  a  }X)liceman,  and  they  were  able  to  depose  that 
the  marks  of  blood  in  the  room  had  been  caused  after  their  examination. 

In  reference  to  clothing,  it  is  advisable,  if  it  be  possible,  to  have  some 
clear  proof  that  the  clothes  sent  for  examination  were  actually  worn  hj 
the  accused,  or  that  they  had  belonged  to  the  deceased  and  were  reallj 
taken  from  the  body.  Serious  mistakes  are  sometimes  made,  and  opinions 
should  therefore  be  expressed  with  caution.  In  the  case  of  HafU>  (Bucks 
Lent  Ass.  1854),  the  clothes  said  to  have  been  worn  by  the  prisoner  on 
the  night  of  the  murder  were  examined.  On  the  shirt  there  were  no  marb 
of  blood :  on  the  trowsers  and  cap  there  were  a  few  stains  of  blood :  hat 
it  was  admitted  that,  from  the  appearance  of  these,  they  might  have  been 
on  the  clothes  five  or  six  weeks,  and  therefore  several  weeks  prior  to  the 
date  of  the  murder.  Owing  to  this  want  of  certainty  respecting  date, 
these  clothes  were  not  pi'oduced  in  eWdence ;  and  it  subsequently  turned 
out  by  the  confession  of  the  prisoner,  and  the  discovery  of  other  articles  of 
dress  in  places  where  he  admitted  he  had  concealed  them,  that  the  clothes 
^vhich  had  been  examined  wer^  not  worn  by  him  when  he  perpetrated  th* 
J22arder.      In  the  case  oi  Munro  (^Cu^a^»T^Mi^  ^^-tK^.^  iksa.  1855),  ^ 
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es  sapposed  to  have  been  worn  bj  the  prisoner  were  sent  for  examina* 
There  was  no  blood  on  the  trowsers,  and  it  appeared,  from  the 
moe  at  the  trial,  that  the  prisoner  had  changed  this  article  of  dress 
■e  he  was  apprehended.  In  a  case  of  snspected  murder,  we  should 
line  for  blood  not  only  articles  of  dress  -produced  by  the  police,  but  any 
rs  that  might  have  been  worn  by  the  accused  at  the  time  of  the  occur* 
K  In  the  Boad  murder  (^Reg.  y.  Oonstance  Kent,  Wilts  Sum.  Ass. 
),  the  omission  to  inquire  minutely  in  the  first  instance  into  all  the 
les  of  dress  led  to  the  defeat  of  justice.  The  prisoner,  a  girl  only 
en  years  of  age,  showed  an  amount  of  cunning,  in  the  perpetration 
concealment  of  this  act  of  murder,  rarely  met  with  among  old  and 
rienced  criminals.  From  the  nature  of  the  wounds  on  the  body  of  the 
t,  her  step-brother,  it  was  not  probable  that  the  dress  of  the  person 
ting  them  could  have  escaped  being  stained.  It  appears  that  she 
\hree  night-dresses,  but  only  two  were  produced.  When  asked  for  an 
.nation,  she  said  one  had  been  lost  at  the  wash  a  week  after  the  murder. 
was  proved  to  be  a  folsehood  by  the  laundress  and  her  daughter. 
L  other  facts  proved  in  the  case,  there  was  no  doubt  that  the  prisoner 
(ecreted,  soon  after  the  murder,  one  of  her  night-dresses  stained  with 
[ ;  she  then  put  out  a  clean  one  for  the  wash  to  avoid  suspicion,  but 
wards  clandestinely  took  this  back  again  to  her  bedroom.  This  gave 
ground  to  her  statementrthat  the  missing  one  of  the  three  had  been 
it  the  wash.  Within  twenty-four  hours  of  the  murder,  a  chemise 
ped  in  brown  paper  and  stained  with  blood  was  found  by  a  policeman 
fire-hole  in  the  scullery ;  this  was  most  probably  the  missing  night- 
.  ^he  stated  in  her  confession  that  she  burnt  the  dress  worn  on  the 
',  of  the  murder  five  or  six  days  afterwards.  The  three  night-dresses 
Id  have  been  produced  or  accounted  for  at  once ;  and  had  this  been 
Ij  carried  out,  a  heavy  load  of  suspicion  would  have  been  removed 
several  innocent  persons,  and  a  crime  like  this  would  not  have 
ined  concealed  for  five  years. 

.  medical  man  should  observe  on  these  occasions  whether  the  blood  is 
sited  in  large  patches  on  clothing,  or  whether  it  is  sprinkled,  and  also 
»  a  note  of  the  quantity.  The  sprinkling  may  have  proceeded  from  a 
ided  artery  or  from  a  splashing  of  blood  as  a  result  of  continued 
ace.  We  should  likewise  notice  whether,  if  the  wound  is  in  the 
t  or  chest,  blood  has  flowed  down  in  front  of  the  clothes  or  person,  or 
her  it  has  flowed  so  as  to  collect  in  the  armpits,  on  each  side  of  the 
,  or  under  the  back ;  for  these  appearances  will  sometimes  show  whether 
round  was  inflicted  when  the  person  was  standing,  sitting,  or  lying 
..  If  the  throat  is  cut  while  a  person  is  lying  down,  it  is  obvious  that 
lood  will  be  found  chiefly  on  either  side  of  the  neck,  and  not  extend- 
lown  the  front  of  the  body.  Pew  suicides  cut  the  throat  while  in  a 
nbent  posture,  and  the  course  which  the  blood  has  taken  may,  there- 
sometimes  serve  to  distinguish  a  homicidal  from  a  suicidal  wound. 
30sition  of  the  body  when  a  wound  was  inflicted,  is  a  frequent  question 
quests  and  criminal  trials.  In  the  case  of  Lord  WUlmm  EttsseU  {Beg. 
urvoisierj  C.  C.  C.  1840),  the  throat  had  evidently  been  cut  while  the 
sed  was  lying  in  bed ;  the  blood  was  effused  on  each  side  of  the  neck 
There  was  also  found  a  wound  on  the  thumb  of  the  right  hand  of 
leceased,  which  was  probably  inflicted  at  the  time  the  hand  was  put 
>  defend  the  throat.  The  case  of  Mrs,  Oardner  (Beg,  v.  Gardner^ 
.  C.  Oct.  1862),  already  referred  to  as  illustrating  other  important 
30-legal  points  (see  p.  519),  bears  a  strong  resemblance  to  that  of 
W.  Russell,  but  the  proofs  of  murderous  interference  with  the 
Bed  were  still  stronger.     Her  throat  had  been  cut  while  she  was  in 


548  IN7EBENGES  FBOK  QUANTITY  OF  BLOOD. 

the  recumbent  position.  Seqneira  found  an  impression  made  by  soot}- 
fingers  on  the  inside  of  the  left  wrist,  and  a  similar  sooty  impression  ou 
the  left  elbow,  as  if  it  had  been  forcibly  grasped.  On  the  inside  of  the 
right  thigh  there  was  the  impression  of  the  palm  of  a  bloody  hand  of  fall 
size,  pointing  downwards.  He  noticed  these  marks  before  the  prisoner, 
who  was  a  chimney-sweep,  had  entered  the  room,  and  he  also  observed  tint 
there  was  no  soot  on  the  hands  of  the  deceased,  and  no  blood  sofBcient  to 
produce  snch  an  impression  of  blood  as  that  existing  on  the  right  tbi^ 
The  impression  was  also  larger  than  the  hand  of  the  deceased. 

In  a  case  of  fratricide  referred  to  Dnpayti*en,  the  deceased  had  received 
a  seyere  wonnd  at  the  lower  part  of  the  neck,  and  another  in  the  front  of 
the  chest,  which  had  led  to  his  death.    As  the  blood  had  ran  down  the 
front  of  the  person  from  both  of  the  wounds,  and  one  of  them  was  so  dee)* 
that  the  deceased,  unless  supported,  would  probably  have  immediately  fallen, 
Dupuyti*cn  inferred  that  two  persons  had  been  engag^  in  the  murder. 
and  that  one  held  the  deceased  by  the  arms  while  the  other  struck  bim  in 
front.    This  suspicion  was  corroborated  by  there  being  no  mai'ks  of  wonnds 
upon  the  hands.     The  opinion  thus  expressed  was  singularly  confirmed  by 
the  evidence  adduced  at  the  trial  of  the  murderer.     (*  Ann.  d*Uyg.'  1829, 
1,  405.)     If  the  deceased  has  been  wounded  with  his  clothes  on,  we  sboald 
notice  whether  any  part  of  his  dress  has  or  has  not  been  cut  or  injured 
over  the  situation  of  the  wound,  whether  the  cut  portions  of  dress  ax* 
bloody,  and  whether  the  blood  has  been  effused  or  applied  on  the  insUe  or 
outside.     When,  together  with  a  wound  in  the  throat,  we  find  the  cravat 
and  the  shii*t,  or  in  a  female  the  collar  or  bonnet  or  cap-ribbons  cut  tbrongh, 
this,   all   other  circumstances  being  equal,   is  strongly  presumptive  of 
homicide.     A  person  intending  suicide,  unless  labouring  under  confirmed 
insanity,  would  not  allow  any  mechanical  obstacles  of  this  kind  to  remain 
as  an  obstruction  to  the  use  of  the  weapon.     In  one  case  of  homicidal 
wound  of  the  throat,  inflicted  in  the  recumbent  ])ostare,  the  cravat  of  the 
deceased  had  been  lifted  u]),   and  afterwards  allowed  to  drop  over  the 
wound,  in  order  to  conceal  it.     Tlie  importance  of  examining  the  dress, 
and  com}>aring  it  with  the  marks  of  violence  on  the  body,  has  already  been 
pointed  out. 

Infer enco  from  the  quantity  of  blood. — When  the  blood-^-essels  of  the 
neck  have  been  divided  to  the  vertebral  column,  and  the  amount  of  blood 
on  the  spot  where  the  body  is  found  is  small,  there  is  reason  to  infer  that 
the  act  is  homicidal,  and  that  the  wound  has  been  produced  soon  after 
death  from  some  other  cause.  The  Road  murder,  already  referred  to(fi<y- 
v.  Constance  Kent,  p.  547),  furnishes  an  illustration  of  this  kind,  b 
reference  to  young  children,  the  question  of  self -infliction  cannot  be  raised 
to  embarrass  the  case :  nevertheless,  from  such  a  wound  as  that  inflicted  on 
the  deceased,  there  should  be  evidence  of  spurting  and  copious  loss  of 
blood  ;  but  the  quantity  of  blood  on  the  spot  where  the  body  of  tbe  chiW 
was  found  was  so  small  (about  two  tablespoonfuls)  compared  witb  the 
Kcvere  wounds  on  the  neck,  that  the  medical  man  properly  drew  tbe  coft* 
elusion  either  that  the  wounds  had  been  inflicted  elsewhere,  or  that  thej 
had  been  product  on  the  body  after  active  circulation  had  ceased.  Thcf* 
was  reason  to  beliere  that  the  child  had  been  first  suffocated,  and  the 
severe  wonnd  dlTiding  the  blood-vessels  of  the  neck  inflicted  soon  afte^ 
wards,  altho^tflhit  u  xiot  in  accordance  with  the  prisoner's  confessioD- 
A.  case.  MjdP^^WttilAr^  involving  the  death  of  a  hidy  of  good  socii^ 
poffitigl^^^     f^^b/^  United  States  a  few  years  since.    This  lady  ^ 

'  throat  cut,  and  the  bed-clothes  smoothly  arrangjj 

the  soft  parts  of  the  neck,  including  A| 

ihe  gullet,  were  cut  through  to  th» 
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il  oolmnii,  there  was  no  appearance  whatever  of  a  jet  or  spnrt  of  blood, 
}  if  blood  had  been  poured  ont  from  the  divided  vessels.  There  was 
lood  on  the  fore  part  of  the  neck  above  or  below  the  cat,  nor  on  the 
8,  with  the  exception  of  a  small  stain  on  the  inside  of  the  fingers  of 
ight  hand.  The  blood  efEosed  is  said  not  to  have  exceeded  a  quart : 
had  evidently  escaped  from  the  wound  in  the  neck,  and  had  flowed 
L  behind  the  body.  Besides  these  marks,  there  was  a  spot  of  blood  on 
heet  in  front  of  the  body,  entirely  removed  from  the  wound  and  other 

on  the  bed-clothes.  The  blood  continued  to  ooze  freely  from  the 
id  for  twenty-four  hours  after  death,  in  spite  of  the  efforts  made  to 
88  it.  Was  this  a  case  of  murder  or  suicide  ?  Apart  from  all  moral 
mstanoes,  the  medical  facts  were  such  as  to  justify  the  inference  that 
vound  was  homicidal.     The  attitude  of  the  body,  as  if  laid  out;  the 

partly  closed,  found  under  the  right  arm,  the  hand  not  bloody ;  the 
ice  of  blood  from  the  front  of  the  person,  showing  that  this  deep  and 
fiive  wound,  if  suicidal,  must  have  been  inflicted  while  •  deceased  was 

down ;  and,  above  all,  the  soiall  quantity  of  blood  (one  quart)  which 
lowed  from  a  wound  involving  all  the  great  vessels  of  the  neck  to  the 
1  column — ^were  facts  presumptive  of  homicidal  interference.  Had 
hroat  been  cut  while  the  deceased  was  living,  there  would  have  been 
»t  flow  or  spurt  of  blood,  but  as  there  was  no  evidence  of  this, 
bume  and  others  who  investigated  the  case  came  to  the  conclusion 
the  woman  had  been  first  suffocated  or  strangled,  and  her  throat  cut 
I  she  was  lying  down. 

bservations  made  in  carrying  out  sentences  of  execution  by  decapita- 
show  that  on  a  division  of  the  great  blood-vessels  of  the  neck  during 
9  life  the  flow  of  blood  is  copious  and  instantaneous.  In  the  case  of 
Gardner  (p.  519),  the  body  "was  straight  on  the  floor,  as  if  laid  out, 
ilthongh  the  carotid  artery  had  escaped  division,  there  was  a  pool  of 
.  on  the  floor  on  each  side  of  the  throat,  and  this  had  run  down  the 
A  quantity  of  blood  escaping  from  the  thyroideal  artery,  had 
ed  the  windpipe  and  caused  death  by  suffocation. 
Then  spots  of  blood  are  found  upon  articles  of  dress  or  furniture,  their 
and  direction  may  occasionally  serve  to  furnish  an.  indication  of  the 
ion  of  the  person  with  respect  to  them  when  the  wound  was  inflicted. 
,  if  the  form  of  a  spot  is  oval  and  elongated,  the  presumption  is 
Uie  person  was  placed  obliquely  with  respect  to  the  stained  article 
ig  the  hemorrhage.  ('Ann.  d'Hyg.'  18^,  1,  p.  397.)  The  force 
which  the  blood  has  been  thrown  out  will  be  in  some  measure  indl- 
.  by  the  degree  of  obliquity  and  length  of  the  spot.  This  is  in  general 
and  rounded  at  the  upper  part,  but  narrow  and  pointed  below.  The 
of  Spicer  furnishes  some  suggestions  on  the  importance  of  evidence 
ionally  derived  from  an  examination  of  the  form  and  direction  taken 
ots  of  blood.  At  the  top  of  the  stair,  and  at  the  height  of  four  or 
eet  above  its  level,  several  spots  of  blood  were  observed  upon  a  brick 
(See  fig.  109,  p.  565.)  These  were  rendered  evident  by  the  wall 
ig  been  recently  whitewashed.  The  spots  took  an  oblique  direction 
above  downwards,  were  of  a  pale  red  colour  at  the  upper  part,  but 
red  below,  terminating  in  a  point  consisting  of  the  fibrin  and  the 
er  part  of  the  red  colouring  matter.  Their  form  and  regularity 
id  that  they  had  proceeded  from  a  small  artery,  and  that  the  wounded 
idual  could  not  have  been  very  distant  from  the  wall,  while  their 
og  lustre  rendered  it  probable  that  they  were  of  recent  origin,  and 
well-defined  termination  in  a  firm  coagulum  showed  that  they  had 
bbly  proceeded  from  a  living  blood-vessel.    The  deceased  had  died 

fracture  of  the  skull  and  spinal  column  by  a  &11  from  the .  top 
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stair ;  one  branch  of  the  right  temporal  artery  was  found  diyided,  and  this 
wound  could  not  have  been  produced  bj  the  tidl.    It  was  therefore  evident 
that  a  murderous  assault  had  been  made  upon  the  deceased  at  the  top  of 
the  stair,  and  this  had  led  to  the  spurting  of  the  arterial  blood  on  thebnoL 
The  height  at  which  the  spots  existed,  and  their  appearance^  proved  tint 
the  jet  of  blood  had  been  from  above  downwards,  thereby  rendering  i^ 
probable  that  deceased  was  standing  up,  or  that  her  head  was  raised  at  tk 
time  the  wound  was  inflicted.     Further,  as  the  brick  with  the  spots  was  on 
the  left  hand  in  the  descent,  and  the  wounded  artery  was  on  the  right  side, 
it  is  probable  that  deceased  was  face  to  face  with  her  assailant  in  the  act 
of  ascending  the  stairs,  and  that  she  was  killed  by  being  predpttBied 
backwards  to  the  bottom.     The  position  in  which  the  body  was  found  in 
tbe  cellar  corroborated  this  view.     ('  Med.  (}az.'  voL  37,  p.  612.) 

In  examining  a  dead  body,  attention  should  be  paid  to  the  state  of  the 
inouth  and  throat  Assailants  who  make  their  attack  dui-ing  sleep  some- 
times endeayour  to  close  the  mouth,  or  to  compress  the  throat,  so  aa  to 
prevent  an  alarm  being  given.  In  the  case  of  the  DucJiess  de  PrasUn^  there 
were  the  marks  of  finger-nails  around  the  mouth.  In  another  ease, 
ecchymosed  impressions,  as  if  produced  by  a  hand,  were  found  upon  the 
throat  of  the  deceased.  The  hands  of  the  dead  person  should  always  be 
examined ;  many  cats,  excoriations,  or  incisions  found  upon  them,  especially 
if  on  the  dorsal  surfaces  (backs),  will  indicate  that  there  has  beem  a  mortal 
struggle  with  the  assailant.  In  the  inspection,  the  examination  of  the 
stomach  should  not  be  omitted.  The  presence  or  absence  of  food,  mncos, 
or  blood,  may  furnish  evidence  of  considerable  importance  in  the  elucidation 
of  the  case.  Thus,  in  the  stomach  of  the  Duchess  de  Prasltn,  a  quantity  dt 
bloody  froth  was  discovered.  This  rendered  it  certain  that  she  had  Ufed 
sufficiently  long  to  swallow  a  quantity  of  saliva  mixed  with  blood,  and  that 
probably  she  had  made  some  attempts  to  give  an  alarm.  The  fact  that 
sevei-al  days  have  elapsed  since  death  will  not  prevent  the  discovery  of  food 
in  the  stomach,  provided  it  has  been  taken  within  one  or  two  hours  before 
death :  since  the  digestion  of  food  does  not  appear  to  go  on  to  any  pc^ 
eeptible  extent  after  death.  We  have  thus  discovered  food  in  the  stomach 
twenty-eight  days  after  interment.  This  question  connected  with  the 
digested  or  undigested  state  of  the  food  found  in  the  stomach,  freqnently 
arises  on  criminal  trials. 

The  nature  of  the  dried  spot^  of  mud  on  clothing  may  occasionally 
serve  to  connect  an  accused  person  with  an  act  of  murder.     In  the  caae  of 
Beg.  V.  Snipe  and  otiiers  (York  Wint.  Ass.  1852),  evidence  was  adduced 
to  show  that  some  spots  of  mud  on  the  boots  and  clothes  of  the  prisoner, 
when  examined  microscopically,   presented  infusorial  shells,  and  some 
rare  aquatic  vegetables,  particles  of  soap,  confervae,  and  hairs  from  the 
.seeds  of  groundsel.      The  mud  of  a  ditch  close  to  which  the  body  of 
the  deceased  was  found  presented  the  same  microscopic  appearances  sb 
the  mud  from  the  prisoner's  boots :  and  the  witness  who  gave  this  evidence 
deposed  that  in  his  opinion  the  mud-spot«  were  derived  from  this  ditch. 
He  had  examined  the  mud  of  all  the  other  ditches  in  the  locality,  and 
found  it  to  be  different.     Admitting  the  opinion  to  have  been  correct,  tbis 
circumstance  clearly  connected  the  prisoner  with  the  act ;  and  it  was  borne 
out  by  the  fact  that  he  had  been  seen  near  the  spot  on  the  night  of  the 
murder.     In  a  case  which  occurred  in  Nov.  1857,  the  author  found  granuka 
of  wheat-starch  mixed  with  the  blood-stains  on  the  gaiters  of  a  man  charged 
with  murder.     He  had  been  just  before  the  occun*ence  engaged  in  sowing 
seed-corn.     So  in  Beg.  v.  Steed  (Maidstone  Sum.  Ass.  1863),  on  the  soles 
of  the  boots  belonging  to  the  prisoner,  portions  of  farinaceous  matter  were 
discovered  adhering  to  the  nails,  in  addition  to  bloody  hair,  and  wodkn 
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ftlves.  It  was  proved  in  evidenoe  that  after  the  murder  the  prisoner  had 
gone  into  a  conntry  baker  and  flonr-dealer's  shop,  and  trodden  on  the  floor 
on  which  there  was  flonr.  The  above  facts  tended  to  corroborate  the 
evidence  that  the  prisoner  was  the  man  who  had  been  seen  in  the  shop. 

Marks  of  blood  or  other  ruhstancea  on  the  deceased, — ^All  marks  or  stains 
of  Uood  or  dirt  on  a  dead  body  reqnire  special  observation.  The  impression 
of  %  handy  or  of  some  of  the  fingers,  may  be  fonnd  on  the  skin  in  a 
■itnaiion  where  it  wonld  have  been  improbable  or  impossible  for  the  deceased 
to  have  prodnced  it,  even  supposing  that  one  or  both  of  his  hands  were 
eovered  with  blood.  In  one  case  of  mnrder  there  was  fonnd  the  bloody 
impresmon  of  a  left  hand  upon  the  back  of  the  left  hand  of  the  deceased, 
ill  sneh  a  position  that  it  was  quite  impossible  the  deceased  himself  conld 
liave  made  the  mark.  In  all  cases  it  should  be  noticed  whether  the  inside 
or  ouiside  of  the  hand  or  whether  one  or  both  hands  are  marked  with  blood, 
•ad  the  size  and  position  of  the  marks  should  be  described.  Stains  of 
Idood  on  the  dress  of  a  wounded  person  or  dead  body  may  often  famish 
iapuiittnt  circumstantial  evidence.  If  there  are  several  stabs  or  cuts  on 
atm  body  involving  the  dress,  it  should  be  observed  whether  the  edges  of 

I  or  more  of  them  are  stained  with  blood,  as  if  from  the  wiping  of  a  weapon, 
whether  the  stain  is  on  the  outside  or  inside  of  the  article  of  dress. 

limiJated  personal  injuries,  the  stain  of  blood  may  be,  through  inadver- 
applied  to  the  outside  of  the  dress — a  fact  which  might,  in  some 
lead  to  the  detection  of  the  imposture.  (See  case  by  Bayard, 
^Ann.  d'Hyg.'  1847,  2,  219.)  In  judging  from  marks  of  blood  in  the 
mforimentj  we  must  take  care  that  we  are  not  unconsciously  misled  by  the 
^floidontal  diffusion  of  this  liquid  by  persons  going  in  and  out  or  touching 
"ttie  body.  The  following  case,  which  occurred  in  France,  will  show  the 
^Boessity  of  extreme  caution.  A  young  man  was  found  dead  in  his  bed- 
^duunber,  with  three  wounds  on  the  front  of  his  neck.  The  physician  who 
^VM  first  called  to  see  the  deceased  had,  unknowingly,  stamped  in  the  blood 
"^riiih  which  the  floor  was  covered,  and  had  then  walked  into  an  adjoining 
^oom,  passing  and  repassing  several  times ;  he  had  thus  left  a  number  of 
llloody  foot-prints  on  the  floor.     No  notice  was  taken  of  this  at  the  time ; 

OIL  the  following  day,  when  the  examination  was  resumed,  the  circum- 
of  the  foot-prints  was  particularly  attended  to,  and  excited  a 
vnspicion  that  the  young  man  had  been  murdered.  The  suspected  person 
ynm  arrested,  and  would  have  undergone  a  trial  on  the  charge  of  murder, 
lad  not  Marc  been  called  in  to  examine  all  the  particulars  of  the  case. 
JL  similar  circumstance  occurred  in  the  case  of  JEliza  Chrimioood,  who  was 
nmxdered  at  Lambeth  in  1838. 

Marks  of  blood  or  wounds  on  the  assailant, — It  is  a  very  common,  but 
erroneons,  idea  that  no  person  can  commit  a  murder  in  which  blood  is 
sSosed  without  having  his  person  and  clothes  more  or  less  covered 
with  blood.  On  several  occasions  articles  of  clothing  have  been  examined 
iriiioh  had  been  worn  by  persons  subsequently  convicted  of  murder  by 
WDimding,  and  either  no  blood  has  been  found  on  any  part  of  the  dress, 
or  only  small  spots  wholly  out  of  proportion  to  the  quantity  of  blood 
which  must  have  flowed  from  the  deceased.  (See  Beg.  v.  Harrington^ 
Chahnsford  Ass.  1852 ;  Beg.  v.  Flack,  Ipswich  Ass.  1853 ;  Beg,  v.  Cass, 
Obarlisle  Ass.  1860  ;  Beg,  v.  Bowlandsy  Beaumaris  Ass.  1861 ;  Beg,  v. 
JBdmcnds,  Swansea  Ass.  1862.)  In  the  case  of  Gardner  (C.  C.  C.  1862, p.  519), 
in  which  there  had  been  a  large  effusion  of  blood  from  a  severe  wound  in 
the  throat,  no  blood-stains  wei*e  found  on  the  clothiug  of  the  man  who  was 
oonyicted  of  the  murder.  It  is  obvious  that  the  throat  of  a  person  while 
standing,  sitting,  or  kneeling,  may  be  cut  by  a  murderer  from  behind,  and 
thns  in  appearance  simulate  suicide.     Under  these  circumstances  the 
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clothes  of  the  assassin  would  escape  being  stained  with  blood.   The  flowing 
or  spurting  of  blood  npon  his  clothes  will  depend  npon  his  position  in 
relation  to  the  deceased  at  the  time  of  inflicting  the  wound,  and  this  must 
always  be  a  matter  of  pure  speculation.     In  entire  violation  of  this  simplo 
principle,  the  fact  of  a  prisoner's  clothes  not  being  marked  with  blood,  haa 
been  on  more  than  one  occasion  urged  as  a  proof  of  his  innocence,     i^eg^ 
V.  DalnMs,  C.  C.  C.  June,  1844.)     In  this  case  the  counsel  for  the  prisonei* 
wished  to  impress  the  jury  that  no  person  could  cut  the  throat  of  another 
without  having  his  clothes  covered  with  blood ;  and  as  it  was  not  proved 
that  there  was  any  blood  on  the  clothes,  the  prisoner  could  not  have  been 
guilty  of  the  crime.     The  throat  of  the  woman  was  cut  while  she  wai 
walking  across  Battersea  bridge,  the  prisoner  having  inflicted  the  wound 
from  behind.     In  the  case  of  Lard  W.  Bussell^  pp.  513  and  535,  the  act  of 
murder  was  committed  by  Courvoisier  while  in  a  state  of  nudity.     In  Beg. 
V.  Mailer  (C.  C.  C.  Oct.  1864),  this  line  of  defence  was  carried  toa  ttill 
greater  length.     Although  the  clothes  of  the  prisoner  were  not  produced, 
and  the  evidence  showed  that  he  had  had  time  to  change  them,  the  oonnael 
for  the  defence  said,  '  Blood  spurted  out  from  the  deceased,  and  them  is 
no  doubt  his  assailant,  whoever  he  was,  must  have  been  covered  wiih 
blood,  or  have  been  considerably  stained  with  it.'    It  should  be  obserred, 
however,  that  the  wounds  were  of  a  contused  character,  from  which  zhnok 
blood  was  not  likely  to  have  flowed  at  the  time  of  their  infliction.    The 
clothes  worn  by  the  assailant  need  not,  therefore,  from  this  state  of  facts, 
have  been  *  covered  with  blood,'  or  *  considerably  stained.'     No  artery  wm 
cut  through,  and  there  was  no  evidence  of  spurting.     Setting  aside  these 
erroneous  assumptions,  the  evidence  tended  to  show  that  had  blood  fallen 
npon  his  clothes,  the  prisoner  had  had  ample  time  to  dispose  of  them,  and 
thus  prevent  a  chemical  examination  of  them.^    In  one  case  (JBe^*  t.  SmUkj 
Liverpool  Aut.  Ass.  1867),  too  great  a  reliance  upon  the  absence  of  blood- 
stains on  the  dress  of  the  accused,  as  adverse  to  the  theory  of  guilt,  appean 
to  have  led  to  a  failure  of  justice.     The  deceased  was  found  dead,  with  his 
thi*oat  cut.     The  wounds  in  the  throat  were  of  such  a  nature  that  they 
could  not  have  been  inflicted  by  the  deceased  himself,  and  might  have  beea 
made  by  another  person  from  behind.    The  accused  was  traced  to  the  spot, 
and  a  cap  belonging  to  him,  and  saturated  with  blood,  was  found  under  the 
dying  man.     In  his  chsi'ge  to  the  jury  the  judge  is  reported  to  have  said : 
'  There  wei-e  very  slight,  if  any,  traces  of  blood  upon  his  clothes,  and  it 
appeared  to  him  impossible  that  the  person  who  committed  this  deed  should 
not  have  been  deluged  with  blood  from  the  wound,  Ac.'     The  medics) 
evidence  was  to  the  effect  that  there  wei*©  some  stains  of  blood  on  the 
clothes,  which  were  damp.     They  had  been  washed.     The  jury  acquitted 
the  prisoner.     In  another  case,  commonly  known  as  the  Eltham  murder 
case  (Keg,  v.  Pook,  C.  C.  C.  July,  1871),  a  young  woman  was  found  dead, 
with  severe  injury  about  her  head  inflicted  with  a  plasterer's  hammer. 
One  of  the  wounds  divided  the  temporal  artery.     The  prisoner's  clothes 
were  examined  by  Letheby,  and  he  found  upon  them  numerous  small  spots 
of  blood,  apparently  recent.     The  judge,  in  charging  the  jury  said,  *  Was 
it  likely  that  the  person  who  inflicted  all  that  violence,  dividing  arteries  as 
it  did  in  some  places,  could  have  done  it  without  considerable  marks  of 
blood  being  afterwards  found  upon  his  clothes  P '   This  question,  if  addressed 
to  a  medical  witness  who  had  had  experience  in  examining  such  cases, 
would  have  been  answered  in  a  very  different  manner  from  that  suggested. 
The  spots  were  such  as  might  have  arisen  from  the  use  of  a  plasterer's 
hammer  in  inflicting  these  wounds.     The  effect  of  spurting  on  the  clothei 
by  the  divided  temporal  artery  would  have  depended  on  the  position  of 
the  assailant  at  the  time.    By  a  bruising  instrument  of  this  kind  ' 
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nlble  marks  of  blood*  were  not  likely  to  Have  been  prodnced.  In  a  trial  in 
Ir«laad,  in  1872,  the  non-disoovery  of  blood  on  the  clothes  of  the  accused 
"was  advanced  as  a  strong  proof  that  he  conld  not  have  committed  the  act 
of  mnrder  with  which  he  was  charged.  There  is  no  donbt  that  policemen 
9jpe  often  misled  in  searching  for  criminals,  by  relying  upon  blood  on  clothing 
as  a  necessary  accompaniment  of  an  act  of  murder.  This  also  leads  them 
to  magnify  stains  of  red  paint,  iron  rust,  and  fruit-stains,  on  the  dress  of 
an  accused  person,  into  marks  of  blood. 

The  presence  of  spots  of  blood  on  articles  of  clothing,  knives,  <&c.,  taken 

from  the  persons  of  those  who  are  accused  of  murder,  may  be  quite  con- 

sistesit  with  innocence.    Small  spots  or  stains  have  often  an  undue  impor- 

tmnce  attached  to  them.  Minute  spots  of  blood  on  the  shirt  of  a  man  tried 

for  mnrder  by  wounding,  have  been  regarded  as  furnishing  proof  of 

cnniiBality,  until  it  was  explained  that  they  were  probably  derived  from 

Haa  bites,  and  that  some  were  on  one  side  and  some  on  the  other,  showing 

tliai  the  shirt  had  been  worn  on  the  two  sides.     The  coarse  clothing  worn 

hj  labourers  mav  acquire  blood-spots  from  a  variety  of  accidental  circum- 

atanoes  which  the  accused  may  not  always  be  able  to  explain.     When  an 

attampt  has  been  made  to  wash  out  the  stains,  or  the  accused  admits  that 

are  there,  and  shows  great  anxiety  to  give  some  explanation  of  their 

as  that  he  has  assisted  in  killing  a  pig,  rabbits,  or  rats,  or  that  he 

CKPrjing  game  about  him,  there  may  be  some  ground  for  suspicion. 

I^ne  allowance  should  always  be  made  for  the  accidental  presence  of  blood. 

Xa  Beg.  t.  Ccms  (Carlisle  Sam.  Ass.  1860),  among  twelve  different  articles 

for  examination  for  blood,  was  a  sovereign,  which  it  was  .supposed 

been  taken  from  a  purse  belonging  to  the  deceased  at  the  time  of 

mnrder  and  had  been  touched  by  a  bloody  hand.      Although  the 

VaddiBh-coloured  spot,  which  was  in  the  letters  near  the  rim,  presented  the 

^fHwarance  of  dri^  blood,  yet  a  chemical  examination  showed  that  it  was 

Mmifk  blood.    A  few  days  after,  a  number  of  sovereigns  received  from  a 

JfejaUie  bank  were  examined.     Some  of  these  presented  spots  similar  to  that 

the  sovereign  above  mentioned,  and  one  among  them  had  a  spot  of 

blood  upon  it.     A  knife,  coin,  or  purse,  handled  with  a  cut  finger, 

if  found  in  the  possession  of  an  accused  person,  be  thus  in- 

Ivertently  set  down  as  a  proof  of  guilt. 

If  no  blood  is  found  on  the  clothing  of  a  person  charged  with  murder, 

woonds  or  marks  of  violence  upon  him  should  be  specially  examined. 

may  have  been  produced  in  a  struggle  with  the  deceased,  and  the 

may  not  be  able  to  give  any  consistent  account  of  the  time  or  mode 

^Clff  their  production.     A  case  has  been  related  (p.  492)  in   which  the 

idflntity  of  an  assailant  was  in  some  manner  established  by  the  form  of  an 

'^MNJiym.osis  on  his  face.     So  a  wound  may  be  found  on  the  accused  which 

Ibe  may  pretend  to  account  for  by  some  accident,  or  in  order  to  evade 

^napicion.    His  statement  may,  however,  be  wholly  irreconcilable  with  the 

^mwaranoes  of  the  injury.     The  kind  of  weapon  used,  and  the  period  at 

"wiksh  it  was  inflicted,  may  sometimes  be  inferred  from  a  simple  examina- 

^ioD,  and  prove  that  the  prisoner's  story  is  false.    A  case  of  this  kind  was 

'teied,  in  which  an  assailant  was  identified  by  the  peculiarity  of  a  wound 

mm,  Hbe  knee.     He  had  broken  into  a  house  at  night  with  some  others,  and 

~  his  gun  at  the  prosecutrix,  while  he  was  in  the  act  of  kneeling 

stooping.      The  gun  burst,  and  the  recoil  of  the  breech  produced  a 

laceration  and  contused  wound  on  the  knee  of  the  assailant.    When 

-the  prisoner  was  called  upon  to  account  for  this  wound,  he  referred  it  to 

wax  accidental  blow  from  a  mandril  some  time  before.     The  appearance  of 

the  injury  was,  however,  inconsistent  both  with  the  time  of  its  alleged 

accidental  infliction,  and  with  the  instrument  said  to  have  prodnced  it; 
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while,  on  the  other  hand,  it  was  proved  to  correspond  to  such  an  injary 
as  the  broken  breech  of  the  gnn  woold  have  prodnced  at  the  date  of  the 
burglary.  This  led  to  the  identification  of  the  prisoner  and  his  sabseqiieiit 
conyiction. 

In  1834,  two  men  were  charged  with  having  assaulted  with  intent  to 
rob  the  prosecutor,  a  surgeon.  It  appears  that  the  prosecutor,  while  walk- 
ing late  at  night  along  a  lonely  road  in  the  country,  overtook  three  men 
who  were  strangers  to  him.  One  knocked  him  down  by  a  severe  blow  on 
the  face,  and  held  him,  while  another  put  his  hand  upon  his  month  to 
prevent  him  giving  alarm.  The  prisoner  contrived  to  get  his  finger 
into  the  prosecutor's  mouth,  and  during  the  struggle  the  latter  bit  off 
the  end  completely  between  the  nail  and  the  first  joint.  The  men  then  ran 
away.  The  piece  of  finger  was  given  to  a  constable,  and  in  the  coarse  of 
about  eight  hours  he  found  one  of  the  prisoners  with  his  hand  bandagei 
On  examining  the  hand,  it  was  ascertained  that  the  tip  of  one  finger  was 
missing.  The  prisoner  accounted  for  this  by  saying  that  he  accidentally 
cut  it  ofE.  This  statement  was  found  to  be  false,  and  he  made  aeTeiai 
other  inconsistent  statements.  On  comparing  the  piece  of  finger  with  the 
injured  finger  of  the  prisoner's  hand,  they  were  found  closely  to  correspond. 
The  portion  of  finger  was  preserved  in  adcohol  for  the  trial,  and  upon  this 
clear  evidence  of  identity  he  and  his  companion  were  convicted.  These 
cases  may  be  taken  as  types  of  many  others  of  a  similar  description. 

Cerebral  matter. — Under  severe  injuries  to  the  head,  a  portion  of  the 
brain  may  escape  and  be  deposited  with  blood  on  surtides  of  clothing  or 
furniture.  Orfila  first  directed  the  attention  of  medical  jurists  to  this 
subject,  and  suggested  the  application  of  certain  tests  to  the  dried  spots 
of  brain-matter.  (*  ^^n-  d'Hyg.'  1850,  2,  143.)  He  found  that  strong 
sulphuric  acid  applied  to  dry  cerebral  substance  dissolved  it  said  gave  to  i( 
a  violet  colour.  He  also  observed  that  hydrochloric  acid  operated  in  a 
somewhat  similar  manner,  but  much  more  slowly.  Orfila  did  not  find  that 
albumen  or  albuminous  tissues  were  similarly  changed  by  acids.  Las- 
saigne,  who  has  more  recently  examined  this  question,  advises  the  use  of 
sulphuric  acid  only  in  its  highest  state  of  concentration.  ('  Ann.  d'Hjg/ 
1855,  1,  442.)  He  found  that  a  drop  of  this  acid  placed  on  a  dry  stain  of 
cerebral  matter  produced  almost  immediately  a  yellowish  colour.  Intwdve 
seconds  it  acquired  an  orange  tint,  in  twenty-five  seconds  a  vermiHon  red^ 
and  in  two  minutes  a  ^dolet  colour  which  gradually  disappeared  in  abont 
an  hour,  as  a  result  of  the  absorption  of  moisture  from  the  air.  He  thinks 
the  colouring  effect  is  owing  to  the  action  of  the  sicid  on  the  cerebral 
cholesterin  and  not  on  the  cerebrin.  His  observations  apply  eqnallj  to 
the  action  of  the  acid  on  the  substance  of  the  spinal  marrow. 

If  an  examination  of  stains  of  supposed  cerebral  matter  were  reqnind 
in  practice,  the  application  of  the  microscope  by  a  competent  obserr^r 
using  a  power  of  £rom  500  to  600  diameters,  would  be  preferable  to  the 
chemical  methods  above  described.  Sulphuric  acid  produces  a  varietj  of 
colours  with  organic  substances,  and  a  chemist  might  be  easily  deceiTed. 
In  a  case  of  mnrder  which  occurred  some  years  since,  in  which  tie  deceased 
had  sustained  severe  injuries  to  the  head,  an  expert  professed  to  have  dis- 
covered with  the  stains  of  blood  on  cloth  a  quantity  of  brain  substance; 
but  on  the  post-mortem  examination  of  the  body,  it  was  found,  that 
although  there  was  fi^acture  of  the  skull,  the  cavity  had  not  been  opened 
and  no  brain  had  escaped. 
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CHAPTEB  39. 

F   BLOOD-8T&IK8 — CHEUICAL,    OPTICAL,   AKD    UIOBOSCOPtCAL    EYl- 
ras   OF  BLOOD  ON   LINEH  ANB  OTHEB   BTUTT8 — iOS   OR    PATE   OF 

— IKBOLUBLE     STAItI3    KESEUBLINU    BLOOD STAINS     OF    FBOITS, 

KITS,    AND    EXTRACTS — STAINS    OF    BLOOD    OK    WBAPONa — STAINS 

inST — ARTERIAL  AND  TENOUS   BLOOD — THE    GUAIACDV  PROCESS 

(ALI3I8 — VARIETIES  OF  BLOOD — BLOOD  OF  HAK  AND  ANIUALS — 


^  Blood-ttairu. — It  may  appear  at  first  sight  an  easy  matter 
r  certain  siiBpe<;ted  spota  or  stains  on  articles  of  olothing, 
eapona  are  or  are  not  owing  to  blood ;  but,  in  practice,  gnat 
sn  experienced  in  answering  the  qnestion.  If  the  stains  are 
it,  most  persons  may  be  competent  to  form  an  opinion ;  bnt 
aracters  of  blood  are  soon  changed,  even  when  the  stnfE  is 
rwise  favourable  for  an  examination.  If  the  stains,  whether 
I  standing,  are  apon  dark.dyed  woollen  stuffs,  as  blue,  black, 

or  if  they  appear  in  the  form  of  small  or  detached  spots,  or 
I  dark  clothing  or  maty  weapons,  no  one  bnt  a  competent 
onld  be  allowed  to  give  an  opinion.  Before  proceeding  to  an 
f  be  occasionally  necessary  to  show  the  exact  size  and  poai- 
linswlienfonndonarticlee  Fig.  im. 

For  this  purpose  photo- 
employed.  In  the  case  of 
'.  Walson  and  wife,  Notts 
),  the  position  of  certain 
,ood  on  the  flap  of  a 
ras  of  some  importance 
The  engraving  (fig.  108) 
ograph,  taken  to  a  scale 
ing  the  relative  position 

two  streaks  of  blood. 
A  photograph  thus  made 
)etter  idea  of  qnantity 
ban  any  verbal  descrip- 
;ains  on  dark  cloth  are 
perceptible  by  artificial 
rdinarr  daylight.  There 
lods  01  examining  blood 
hemical  processes ;  2,  by 
I ;  and  3,  by  spectnun 
ome  cases  it  is  necessary 
«e  processes  in  order  to 
ilnsive  res  o  It. 
aiysis. — There  is  no  direct 
IS  by  which  blood  can  be 
'e  presumptively  establish 
letermiiiing  the  presence 
f  the  red  colouring  matter 

The  chemical  properties    etH^iH^'.  s^.Vwaiioiii^'wifeX^on 
Ting  matter  ofblood  are  as     *"*">  '"'>■ 
.  r«idily  dissolves  in  cold  diatUled  vialer,  forming,  if  recent,  a 
tion.    2.  Tho  red  colour  of  tiiis  solution  is  not  changed  to  a 
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crimson,  bine,  or  green  tint  bj  a  few  drops  of  a  weak  solution  o£  ammtmia. 
If  the  ammonia  is  concentrated,  or  added  in  large  qnantity,  the  red  liquid 
will  acquire  a  brownish  tint.     3.  The  red  solution  when  heated  to  about 
170°  F.  is  coagulated,  the  colonr  is  entirely  destroyed,  and  a  muddy  Ibowb 
flocculent  precipitate  is  formed,  the  quantity  of  which  will  depend  on  the 
quantity  of  colouring  matter  and  albumen  present     The  red  coloniing 
matter  of  blood  is  always  more  or  less  mixed  with  albumen,  and  it  is  this 
substance  which  gives  to  a  dried  blood-stain  on  linen  or  cloth  a  well- 
marked  stifEness.     Stains  from  cochineal,  and  the  red  colours  of  wise, 
flowers,  and  fruit,  do  not  cause  any  stifEening  of  the  fibre  of  the  siuned 
stuff,  nor  any  appearance  under  the  microscope  at  all  resembling  a  dried 
coagulum  of  blood.     4.  A  solution  of  the  red  colouring  matter  of  blood  in 
water  produces  with  tincture  of  guaiacuni,  a  reddish-white  precipitin  <^ 
the  resin.     On  adding  to  this  a  solution  of  peroxide  of  hydrogen^  a  baatifal 
blue  colour  is  more  or  less  rapidly  brought  out.     If  a  sufficient  quaniitj  of 
alcohol  or  ether  is  added,  the  precipitate  will  be  dissolved  and  a  deep 
sapphire  blue  solution  will  result  (p.  566).     Cochineal,  and  other  red 
colouring  matters,  when  thus  treated  give  a  reddish  colour  to  the  resin  of  the 
tincture  of  guaiacum,  but  undergo  no  change  on  the  addition  of  peroxide 
of  hydrogen.     They  are  thus  well  marked  and  distinguished  from  blood. 
Whether  the  blood  is  new  or  old,  whether  concentrated  or  exceedinglj 
diluted,  the  test  produces  the  blue  colouration.    It  produces  the  change 
better  in  a  diluted  than  in  a  concentrated  state.     A  drop  of  blood  diffused 
through  six  ounces  of  water  may  be  thus  detected  in  one  or  two  drachmfl 
of  the  mixture.     Such  are  the  chemical  properties  of  blood,  whether  taken 
from  the  human  body  or  from  that  of  any  warm  red-blooded  (mammalian) 
animal. 

Blood-stains  on  linen  or  other  stuffs.     Their  age  or  date, — Supposing  the 
stuff  to  be  white  or  nearly  colourless,  the  spot  of  blood,  if  recent,  is  of  a  led 
colour ;  but  sooner  or  later  it  becomes  of  a  reddish-brown,  or  of  a  deep  red- 
brown  colour.     The  change  of  colour  to  a  reddish-brown  takes  place  in 
warm  weather  in  less  than  twenty-four  hours.    After  a  period  of  five  of 
six  days,  it  is  scarcely  possible  to  determine,  from  the  appearance,  the  doit 
of  a  stain  even  conjecturally.    In  a  large  stain  of  blood  on  linen,  no  fortlier 
obvious  change  took  place  during  a  period  of  fifteen  years.     It  had  » 
reddish-brown  colour  at  the  end  of  six  weeks,  which  it  retained  for  the 
long  period  mentioned?    Indeed,  it  is  very  difficult  in  any  case,  after  the 
lapse  of  a  week,  to  give  an  opinion  as  to  the  actual  date  of  a  stain.    The 
stain  may  not  be  so  readily  dissolved  by  water,  but  no  chemical  test  applied 
to  the  solution  can  enable  a  chemist  to  fix  the  date.    Blood  of  one  week's. 
and  blood  of  six  weeks'  date  may  present  the  same  chemical  properties. 
This  question  arose  in  the  Eltham  murder  case  (Beg,  y.  Pook,  C.  C.  C.  Julff 
1871).     Letheby,  who  examined  the  prisoner  s  clothing,  very  properiy 
declined  to  assign  a  date  to  the  small  stains  which  he  had  found  upon  it 
Spectrum  analysis  as  applied  to  blood  furnishes  no  precise  information  ^ 
to  date.     It  allows  us  to  make  a  distinction  between  fresh  blood  and  ^ 
which  has  undergone  chemical  changes,  but  not  to  fix  the  date.    If  * 
recent  blood-stain  has  been  exposed  to  smoke,  or  has  been  dried  in  an 
impure  atmosphere  containing  acid  vapours,  its  chemical  and  optical  pio- 
perties  are  changed  as  well  as  its  physical  appearance.     Heat  also  afEects 
the  appearance  of  a  blood-stain.    Blood  dried  in  a  pure  atmosphere  and 
kept  from  air  may  retain  its  chemical  character  of  freshness  for  a  long 
time.     Pfaff  performed  numerous  experiments  on  fresh  and  old  Uood- 
stains,  with  a  view  of  determining  their  age  or  the  date  at  which  they  were 
produced.     (Casper's  *  Vierteljahrsschrift,'  1862,  1,  266.)     He  conadirt 
that  the  rapidity  with  which  the  red  colouring  xnatter  dissolves  in  water 
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id  other  liquids,  may  oonstitute  a  safe  basis  for  a  medical  opinion.  It 
IS  been  long  known  tbat  the  fresher  the  blood  the  more  easily  is  the 
d  colour  imparted  to  water.  It  has  also  been  pointed  oat  that  in  fresh 
iins  the  colonr  is  crimson  red,  while  in  old  stains  it  is  brown  or  red- 
cown.  The  novelty  of  P&bBTs  suggestion  consisted  simply  in  fixing  the 
^  of  the  stain  on  Imen  and  other  stuffs  by  the  time  required  for  the  com- 
mcement  and  completion  of  the  solution  of  the  red  colouring  matter, 
he  solvent  employed  by  him  is  a  solution  of  arsenious  acid  in  distilled 
iter,  in  the  proportion  of  one  grain  to  two  drachms  of  water.  This  is  a 
Dod  Bolyent  for  the  red  colouring  matter.  In  operating  on  stains  on  linen 
od  other  stu&,  the  rapidity  of  solution  must,  however,  depend  on  so 
■ny  contingencies  irrespective  of  age,  e.^,  the  quantity  of  the  blood,  the 
liore  of  the  stuff,  its  thickness,  and  its  permeability  to  liquid,  that  no 
Aoite  rules  can  be  safely  laid  down  for  determining  the  precise  date. 
idy  has  endeavoured  to  establish  the  age  of  blood-stains  by  means  of 
a  spectroscope.  Upon  coloured  stuffs,  or  dirty  clothes,  it  is  of  course 
possible  to  trace  any  physical  changes  in  stains  of  blood ;  on  red-dyed 
i&  the  stain  appears  simply  darker  from  the  first,  but  in  all  cases  the 
re  of  the  stuff  is  more  or  less  stiffened,  as  a  result  of  the  drying  of  the 
nmen  with  the  red  colouring  matter.  In  examining  an  article  of  clothing, 
iention  should  be  paid  to  the  side  of  the  stuff  which  has  first  received  the 
in :  sometimes  both  sides  are  stained.  The  evidence  derived  from  an 
lervation  of  this  kind  may  be  of  importance. 

Of  the  various  red  colouring  matters  extracted  from  vegetable  and 
anal  substances,  there  are  none  which,  to  the  experienced  eye,  present 
I  peculiar  crimson-red  tint  of  dry  blood,  especially  when  the  substance 
examined  in  a  good  light  by  a  low  power  of  the  microscope.  When 
ntions  of  these  red  colouring  matters  are  heated  with  ammonia,  some — 
fih  as  cochineal,  logwood,  and  the  colours  of  roots  and  woods — acquire  a 
Bp  crimson  tint ;  while  others,  such  as  the  red  colours  of  flowers  and 
lits,  are  changed  to  a  blue  or  green.     These  red  colours  are  not  destroyed 

a  boiling  temperature,  and  even  when  mixed  with  albumen  this  is 
ignlat^d,  but  the  red  colouring  matter  remains  unchanged.     In  the  case 

blood,  the  effect  of  heat  is  to  destroy  the  colour  entirely.  Another 
liinction  has  been  already  pointed  out  (p.  556).  Guaiacum  tincture  and 
eoxide  of  hydrogen  produce  no  change  of  colour  in  these  red  colouring 
ktters,  while  the  red  colour  of  blood  is  changed  to  blue.  The  test, 
wever,  has  only  a  limited  value,  since  a  few  other  organic  substances,  not 
cessarily  pigmentary,  may  yield  a  similar  reaction  with  guaiacum  alone. 

Buspected  ataina  on  clothing, — The  suspected  stain,  if  in  a  dry  state, 
Dnld  be  first  examined  in  a  strong  light,  with  a  low  power  of  the  micro- 
»pe.  If  caused  by  blood,  it  will  not  be  a  mere  colouring  of  the  fibres, 
t  it  will  have  a  shining  glossy  appearance,  and  each  fibre  will  be  observed 
be  invested  with  a  portion  of  dried  coagulum  or  clot.  In  other  cases, 
nnte  coagula  or  clots  presenting  the  appearance  of  dried  jelly,  will  be 
m  in  the  meshes  of  the  stained  article  of  clothing.  In  certain  lights  the 
its  may  appear  of  a  dark  red  colour,  but  by  changing  the  light,  bright 
ksslncent  portions  of  a  peculiar  crimson  tint  will  come  into  view.  The 
mson  colour  of  a  blood-stain  is  unlike  that  of  any  other  red  colouring 
kfcter,  and  when  the  stained  portion  presents  the  character  of  a  dry 
ignlum,  the  stain  cannot  be  easily  mistaken  by  a  practised  eye  for  that 
ised  by  any  other  red  colour.  In  fact,  the  microscope  puts  the  observer 
a  small  stain  in  the  same  position  as  a  non-professional  person,  who 
hesitatingly  forms  his  judgment  from  a  large  quantity  of  dried  blood. 
(rtions  of  kino  over  a  dress  may  present  occasionally  the  appearance  of 
Isolated  blood ;  but  kino  differs  in  colour  and  in  chemical  properties 
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from  blood.     The  microscopical  observation  of  a  snspecied  stain  on  fii 
cotton,  or  woollen,  however  small,  is  generally  sufficient  to  enaUe  an  expert 
to  form  an  opinion  either  in  the  affirmative  or  n^ative.    When  the  stain 
is  on  black  or  dark-colonred  cloth,  no  colour  wiU  be  visible.     If  owing  to 
blood,  the  fibre  will,  however,  be  stiffened,  and  when  viewed  bj  reflected 
light  it  may  appear  glossy  from  the  drying  of  the  albnmen  or  semm.   The 
snspected  spot  should  be  wetted  with  distilled  water,  and  when  the  do& 
is  thoroughly  softened  two  or  three  layers  of  white  blotting  paper  may  be 
pressed  upon  it.     If  blood  is  present  reddish  coloured  stains  will  be  pio- 
duccd,  sometimes  extending  through  three  or  four  folds  of  paper.    Anj 
one  of  these  presenting  colour  may  be  tested  by  adding  tincture  of  gnaiscmn 
followed  by  peroxide  of  hydrogen,  and  subsequentiy  alcohol.    The  bbe 
colouration  produced  by  blood  will  then  be  apparent.     If  no  red  coloiir  is 
thus  obtained  on  applying  the  filtering  paper  to  wetted  cloth,  it  is  not 
probable  that  recent  blood  will  be  detected  by  any  other  test.     If  the  stain  is 
of  sufficient  size,  a  slip  of  the  article  of  dress,  whether  cloth  or  linen,  shoald 
be  suspended   in  distilled  water  contained  in  a  small  test-tube  or  in  a 
watch-glass.     In  the  case  of  blood-stains  of  a  certain  age,  a  cold  saturated 
solution  of  borax  maybe  substituted  with  advantage  for  distilled  water; 
and  the  solution  may  be  raised  to  a  temperature  of  100^  F.     If  the  stain  is 
owing  to  blood  in  a  soluble  form,  a  red  or  red-brown  liquid  wiU  be  seen  to 
fall  to  the  bottom  of  the  tube.     When  a  sufficient  quantity  has  been  tins 
collected,  the  clear  water  may  be  drawn  off  by  a  pipette,  and  the  cobored 
liquid  tested  by  ammonia,  by  heat^  and  by  guaiacum,  as  already  desciibed 
(p.  556).     Old  stains  are  very  slowly  dissolved  bv  water,  and  those  wh^ 
have  been  exposed  to  a  heat  of  170'*  F.  or  upwaros,  or  to  the  influence  of 
certain  gases,  are  rendered  more  or  less  insoluble  in  water.     Oil  or  grean 
in  the  stained  article  will  also  interfere  with  the  solubility  of  the  red 
colouring  matter  of  blood.     If  the  quantity  of  blood  is  small,  the  snhstaooe 
may  be  cut  up  and  macerated  in  a  porcelain  capsule,  with  just  enongli 
water  to  keep  it  well  moistened.     After  an  hour  the  stained  substance  nsj 
be  pressed,  and  a  red-coloured  liquid,  in  a  state  for  testing,  will  be  thus 
obtained.     It  may  be  objected  that  red  stains  resembling  blood  are  occa- 
sionally found  on  linen  and  other  stuffs,  and  may  give  rise  to  error.   If 
the  stains  are  insoluble  in  ^vater,  they  cannot  be  easily  mistaken  for  blood- 
stains :  if  soluble,  no  mistake  can  arise  provided  the  red  liquid  so  obtained 
is  submitted  to  the  chemical  tests  above  described.     Blood-stains  rendered 
insoluble  in  ^^-ater  by  heat  or  some  other  cause  must  be  tested  by  other 
methods. 

The  effect  of  heat  in  rendering  the  red  colouring  matter  of  blood  in- 
soluble, has  been  already  described  as  a  test  for  its  presence  (p.  556)u  In 
the  case  of  a  dead  body  found  burnt,  with  stains  resembling  those  of  blood 
upon  the  clothing  or  furniture,  due  allowance  must  be  made  for  a  change 
of  this  kind.  The  insolubility  of  the  matter  forming  the  stain  merely 
affect wS  the  chemical  tests,  namely,  the  application  of  heat  and  anunonis. 
That  the  substance  is  blood  may  be  proved  not  only  by  the  guaiacum  process, 
but  by  the  spectrum.  An  insoluble  coagulum  of  blood  may  be  diflsolfsd 
in  ammonia  by  the  aid  of  heat,  and  thus  examined. 

The  changes  produced  by  heat  on  blood  became  a  subject  of  inquiij  » 
the  case  of  Raynor  {Reg.  v.  Watson  and  irtVV,  Notts  Lent  Ass.  1857,  pp.  Mli 
555.)  Stains  suspect^  to  be  those  of  blood  were  found  on  varioitf 
articles  of  clothing  belonging  to  the  female  prisoner.  The  woman  had 
l^een  making  black-puddings  with  pig*s  blood  a  few  days  before  the  mnideT) 
and  it  was  alleged  in  defence  that  the  stains  found  on  her  dress  were  pro- 
duced with  pig  s  blood  while  so  occupied.  The  blood-marks  on  the  dzM 
as  well  as  the  streak  on  the  flap  of  the  table  (fig.  108,  p.  555),  had  tto 
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ipeanmce  of  coagulated  blood  as  effnsed  from  a  Hying  body.  Thej  formed 
leddish-coloured  solution  in  water  like  recent  blood,  and  there  was  no 
ore  salt  in  them  than  would  be  contained  in  a  like  quantity  of  blood. 
Alt  of  the  dress  was,  for  the  sake  of  experiment,  sprinkled  with  some  of 
le  black-pudding  mixture,  with  the  result  that  when  dry,  the  stains  were 
fferent  in  colour  as  well  as  in  chemical  and  other  properties.  This 
ixtare  is  made  by  heating  blood  and  adding  to  it  a  quantity  of  salt.  The 
ttins  thus  made  with  the  mixture  were  of  a  brown  colour,  insoluble  in 
iter,  and  contained  much  salt.  It  was  clear  from  these  results  that  the 
ains  on  the  woman's  dress  could  not  have  been  caused  by  the  black* 
idding  compound.  On  the  other  hand,  it  was  admitted  that  pig's  blood 
mid  not  be  distinguished  from  human  blood  either  chemically  or  micro- 
lopically,  and  it  was  suggested  that  all  the  blood- marks  would  be  accounted 
V  and  explained  by  the  pig's  blood  being  used  or  accidentally  spilled 
sfore  it  was  heated  and  mixed  with  salt. 

Sed  stains  resembling  blood. — There  are  certain  red  stains  bearing  a 
semblance  to  blood,  some  of  which  are  insoluble  in  water.  These  may  be 
lentified  by  their  special  characters.  Among  them  are : — 1.  Bed  dyes, 
icb  as  madder,  red  inks  made  from  cochineal,  a  colouring  matter  in  the 
athers  of  the  banana-eater,  and  purpurin-sulphuric  acid.  Madder,  when 
lordanted,  is  quite  insoluble  in  water.  Cochineal  red  ink  is  discoloured 
f  chlorine  without  the  production  of  a  precipitate.  The  red  pigment  of 
Wb  banana-eater  is  a  substance  not  likely  to  be  met  with  in  practice. 
Iioagh  it  yields  a  similar  spectrum  to  blood,  it  may  be  distioguished  from 
lood-pigment  by  its  not  yielding  the  spectrum  of  reduced  hsemoglobin 
^hen  treated  with  reducing  agents.     Purpurin-sulphuric  acid  only  yields 

gpectrum  when  hot ;  but  this  spectrum  might  be  mistaken  for  that  of 
lood.    2.  Iron-moulds.  These  are  of  a  reddidb-brown  colour,  sometimes  of 

Ught  or  orange-red.  They  are  quite  insoluble  in  water,  but  are  easily 
inolved  by  diluted  hydrochloric  acid,  and  on  adding  potassium  ferro- 
f anide  to  the  hydrochloric  solution,  the  presence  of  iron  will  be  at  once 
l^rent.  Care  should  be  taken  that  the  acid  used  for  this  purpose  con- 
lins  no  iron.  A  more  satisfactory  method  of  testing  is  to  apply  to  the 
pot  glacial  acetic  acid,  followed  in  a  few  minutes  by  a  solution  of  tannic 
cid.  A  blueish  purple  stain  of  ink  is  produced,  thus  indicating  that  the 
pot  is  owing  to  oxide  of  iron.  Tannic  acid  alone  has  no  action  on  iron- 
xmlds.  Iron-moulds  are  generally  distinguished  by  their  brown  colour, 
nd  by  the  absence  of  all  stilEening  of  the  fibre,  on  the  stained  spot.  Kot- 
rithstanding  these  well-marked  distinctions,  mistakes  are  sometimes  made, 
B  in  the  following  case.  Some  years  since  a  man  was  found  drowned  in 
lie  Seine  at  Paris,  under  suspicious  circumstances.  The  body  had 
vidently  lain  a  long  time  in  the  water.  On  examining  the  shirt  of  the 
eceased,  a  number  of  red-brown  stains  were  observed  on  the  collar  and 
odj — resulting,  as  it  was  supposed,  from  spots  of  blood,  which  had  become 
luuaged  by  time.  On  a  chemical  examination,  however,  they  were  found 
>  be  iron-moulds,  produced  by  the  rusting  of  a  steel  chain  which  the 
eceased  had  worn  round  his  neck.  3.  Bed  paint  Stains  made  with  red 
iint  containing  ferric  oxide  have  been  mistaken  for  blood.  They  may  be 
laily  known  by  digesting  them  in  diluted  hydrochloric  acid,  and  applying 
» the  solution  the  tests  for  iron.  Like  those  produced  by  iron-moulds,  they 
^  insoluble  in  water,  and  therefore  cannot  be  confounded  with  ordinary 
ood-atains.  The  same  may  be  said  of  spots  of  the  ammonio-nitrate  of 
Iver  changed  by  light,  which  the  author  has  known  to  be  mistaken  for 
d  stains  of  blood.  The  stufE  on  which  the  spots  of  blood  are  found  may 
9  itself  stained  with  a  red  dye  or  colour,  or  it  may  be  dyed  with  iron  :  in 
lis  case  it  will  be  necessary  to  test  by  the  same  process  a  piece  of  the 
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the  reonmbent  position.  Sequeira  found  an  impression  made  by  sooty 
fingers  on  the  inside  of  the  left  wrist,  and  a  similar  sooty  impression  on 
the  left  elbow,  as  if  it  had  been  forcibly  grasped.  On  the  inside  of  the 
right  thigh  there  was  the  impression  of  the  peam  of  a  bloody  hand  of  full 
size,  pointing  downwards.  He  noticed  these  marks  before  the  prisoner, 
who  was  a  chimney-sweep,  had  entered  the  room,  and  he  also  observBd  that 
there  was  no  soot  on  the  hands  of  the  deceased,  and  no  blood  sofBcient  tc 
prodnce  snch  an  impression  of  blood  as  that  existing  on  the  right  thigl^ 
The  impression  was  also  larger  than  the  hand  of  the  deceased. 

In  a  case  of  fratricide  referred  to  Dnpaytren,  the  deceased  had  receive 
a  severe  wonnd  at  the  lower  part  of  the  neck,  and  another  in  the  front  of 
the  chest,  which  had  led  to  his  death.    As  the  blood  had  run  down  the 
front  of  the  person  from  both  of  the  wonnds,  and  one  of  them  was  so  deep 
that  the  deceased,  nnless  supported,  woald  probably  have  immediately  falieD,^ 
Dnpnytren  inferred  that  two  persons  had  been  engaged  in  the  muder, 
and  that  one  held  the  deceased  by  the  arms  while  the  other  stmck  him  in 
front.    This  suspicion  was  corroborated  by  there  being  no  marks  of  wonndR 
npon  the  hands.     The  opinion  thas  expressed  was  sin^nlarly  confirmed  hy 
the  eyidence  adduced  at  the  trial  of  the  murderer.     ('  Ann.  d'Hyg.'  1829, 
1,  465.)     If  the  deceased  has  been  wounded  with  his  clothes  on,  we  shoold 
notice  whether  any  part  of  his  dress  has  or  has  not  been  cut  or  injued 
over  the  situation  of  the  wound,  whether  the  cut  portions  of  dress  ai» 
bloody,  and  whether  the  blood  has  been  effused  or  applied  on  the  inside  or 
outside.     When,  together  with  a  wound  in  the  throat,  we  find  the  craTat 
and  the  shirt,  or  in  a  female  the  collar  or  bonnet  or  cap-ribbons  cut  throngli, 
this,   all   other  circumstances  being  equal,   is  strongly  presumptiTO  of 
homicide.     A  person  intending  suicide,  unless  labouring  under  confirmed 
insanity,  would  not  allow  any  mechanical  obstacles  of  this  kind  to  remain 
as  an  obstruction  to  the  use  of  the  weapon.     In  one  case  of  homicidal 
wound  of  the  throat,  inflicted  in  the  recumbent  posture,  the  cravat  of  the 
deceased  had  been  lifted  up,   and  afterwards  allowed  to  drop  over  the 
wound,  in  order  to  conceal  it.     The  importance  of  examining  the  dress 
and  comparing  it  with  the  marks  of  violence  on  the  body,  has  already  been 
pointed  out. 

Inference  from  tlie  quantity  of  hlood, — When  the  blood-vessels  of  the 
neck  have  been  divided  to  the  vertebral  column,  and  the  amount  of  blood 
on  the  spot  where  the  body  is  found  is  small,  there  is  reason  to  infer  tiiat 
the  act  is  homicidal,  and  that  the  wound  has  been  produced  soon  after 
death  from  some  other  cause.  The  Road  murder,  already  referred  to(B<y- 
v.  Constance  Kent,  p.  547),  furnishes  an  illustration  of  this  kind.  In 
reference  to  young  children,  the  question  of  self -infliction  cannot  he  raised 
to  embarrass  the  case :  nevertheless,  from  such  a  wound  as  that  inflicted  on 
the  deceased,  there  should  be  evidence  of  spurting  and  copious  Ices  of 
blood  ;  but  the  quantity  of  blood  on  the  spot  where  the  body  of  the  child 
was  found  was  so  small  (about  two  tablespoonfuls)  compared  with  the 
severe  wounds  on  the  neck,  that  the  medical  man  properly  drew  the  con- 
clusion either  that  the  wounds  had  been  inflicted  elsewhere,  or  that  thej 
had  been  produced  on  the  body  after  active  circulation  had  ceased.  There 
was  reason  to  believe  that  the  child  had  been  first  suffocated,  and  the 
severe  wound  dividing  the  blood-vessels  of  the  neck  inflicted  soon  afte^ 
wards,  although  this  is  not  in  accordance  with  the  prisoner's  confession- 
A  case  somewhat  similar,  invohnng  the  death  of  a  lady  of  good  social 
position,  occurred  in  the  United  States  a  few  years  since.  This  lady  t^ 
found  dead  in  bed  with  her  throat  cut,  and  the  bed-clothes  smootlily  arranged 
about  her  person.  Although  the  soft  parts  of  the  neck,  including  the 
carotid  arteries,  the  windpipe,  and  the  gullet,  were  cut  through  to  the 
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f  Hydrogen  indicated  blood  over  a  square  foot  of  the  calico  liniog;  and. 
ejond  this,  these  liquids  prodnced  no  change.  The  degree  of  the  diffusion 
f  the  bloody  as  it  had  been  washed  from  the  front  of  the  trousers  into  the 
ningy  was  thas  clearly  defined. 

On  a  trial  for  murder  (Beg,  v.  Misters,  Shrewsbury  Lent  Ass.  1841)^ 
iuB  question  as  to  the  power  of  certain  chemical  reagents  to  remove 
tains  of  blood,  was  raised.  Alum  was  traced  to  the  possession  of  the' 
risoner :  it  was  found  dissolved  in  a  vessel  in  his  bedroom,  and  it  was 
ippoeed  that  he  had  removed  the  blood-stains  from  his  shirt  by  the 
se  of  this  salt.  Two  medical  witnesses  deposed  that  they  had  made  ex- 
eriments,  and  had  found  that  alum  would  take  the  stains  of  blood  out  of 
inen :  according  to  one,  sooner  than  soap  and  water.  The  results  of  the 
athor's  experiments  did  not  correspond  with  these.  It  was  not  found 
bat  alum  removes  stains  of  blood  so  readily  as  common  water ;  and  when 
hmi  is  added  to  a  solution  of  blood-pigment  in  water,  so  far  from  thd 
olonr  being  discharged,  it  is  slowly  converted  to  a  deep  greenish-brown 
iqnid.  In  one  experiment  a  slip  of  linen,  having  upon  it  a  stain  of  dried 
ilood  of  old  standing,  was  left  in  a  solution  of  alum  for  twenty-four  hours, 
Qt  not  a  particle  of  the  red  colouring  matter  had  been  extracted,  although 
i  was  changed  in  colour.  The  effect  of  the  alkali  contained  in  yellow 
oap,  as  well  as  of  potash,  soda,  and  their  carbonates,  is  to  change  the  red 
olour  of  blood  to  a  deep  greenish-brown,  like  many  other  reagents,  but 
bej  do  not  exert  on  it  any  discharging  or  bleaching  power.  Combined 
ritit  friction,  fresh  blood-stains  may  of  course  be  easily  efEaced  by  any  cold 
Ikaline  or  soapy  liquid. 

Deletion  of  blood  on  weapons. — ^When  recent,  and  on  a  polished  instru« 
lent,  stains  of  blood  are  easily  recognized ;  but  when  of  old  standing,  or 
Q  a  rusty  piece  of  metal,  it  is  a  matter  of  some  difficulty  to  distinguish 
bem  from  the  stains  produced  by  rast  or  other  causes.  If  the  stain  is 
urge,  a  portion  may  be  easily  scraped  off  on  drying.  This  may  be  placed 
1  a  watch-glass  with  some  distilled  water,  or  saturated  solution  of  borax, 
lie  solution  filtered  to  separate  any  oxide  of  iron,  and  then  tested.  If  the 
rater  by  simple  maceration  acquires  a  red  colour,  the  solution  may  be 
aeted  by  the  methods  already  described  (pp.  555,  556).  Sometimes  the 
tain  appears  on  a  dagger  or  knife,  either  in  the  form  of  a  thin  yellowish  or 
sddish  film,  or  in  streaks,  and  is  so  superficial  that  it  cannot  be  mechanically 
etached.  We  should  then  pour  a  thin  stratum  of  water  on  a  piece  of 
Kate-glass,  and  lay  the  stained  part  of  the  weapon  upon  the  surface.  The 
^ater  slowly  dissolves  the  colouring  matter  of  blood,  and  the  coloured 
quid  may  be  examined  by  the  chemical  processes  above  recommended. 
I  the  weapon  has  been  exposed  to  heat,  so  as  to  destroy  the  blood-pigment, 
lis  mode  of  testing  will  fail.  A  very  dilute  solution  of  ammonia  may  also 
e  advantageously  used  for  the  solution  of  blood  stains  on  iron. 

There  is  often  a  remarkable  resemblance  to  the  stains  of  blood  on 
letal,  produced  by  the  oxide  or  certain  salts  of  iron  vnth  vegetable  acids, 
t  the  juice  or  pulp  of  lemon  or  orange  is  spread  upon  a  steel  blade,  and  is 
Kposed  to  the  air  for  a  few  days,  the  resemblance  to  blood  prodnced  by 
[le  formation  of  citrate  of  iron  is  occasionally  so  strong  that  well-in- 
>rmed  sargeons  have  been  completely  deceived :  they  have  pronounced 
lie  spurious  stain  to  be  blood,  while  the  real  blood-stain  on  a  similar 
reapon  was  pronounced  to  be  artificial.  The  difficulty  of  distinguishing 
Dch  stains  by  the  eye  is  illustrated  by  the  following  case  which  occurred 
X  Paris.  A  man  was  accused  of  having  murdered  his  uncle.  A  knife 
ras  found  in  his  possession,  having  upon  it  dark-coloured  stains,  pro- 
onnced  by  those  who  saw  them  to  be  stains  of  blood.  Barruel  and 
nother  medical  jurist  were  required  to  determine  the  nature  of  the  stains, 
YOL.  I.  2  0 
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and  the  examination  was  made  before  a  magistrate  in  the  presence  of  tbe 
accased.     They  were  clearly  proved,  by  these  and  other  experiments,  to  be 
spots  produced  by  the  citrate  of  iron.     It  appeared  on  inquiry  that  tbe 
knife  had  been  used  by  some  person,  a  short  time  previoaaly,  for  the 
parpose  of  cntting  a  lemon ;  and  not  having  been  wiped  before  it  was  pat 
aside,  chemical  action  had  gone  on  between  the  acid  and  the  metal  which 
had  given  rise  to  the  appearance.     This  case  certainly  shows  that  physical 
characters  alone  cannot  be  trusted  in  the  examination  of  these  suspected 
stains.     Stains  of  the  citrate  of  iron  may  be  thus  distinguished : — The  rab- 
stance  is  soluble  in  water,  forming,  when  filtered,  a  yellowish  solotion, 
different  from  the  red  colour  of  blood  under  the  same  circumstances.    The 
solution  undergoes  no  change  of  colour  on  the  addition  of  ammonia.    U 
in  the  state  of  persalt,  it  is  rendered  blue  by  tincture  of  guaiacum  done. 
It  is  unchanged  in  colour,  but  may  be  partially  precipitated  at  a  boiling 
temperature,  and  it  is  at  once  identified  as  a  ferric  salt  by  giving  a  Une 
colour  with  the  potassium  ferrocyanide.     Spots  of  the  citrate  of  iron  on 
knives  are  often  soft  and  deliquescent,  while  those  of  blood  are  commonlj 
dry  and  brittle. 

It  is  not  always  easy  to  distinguish  by  sight  a  stain  of  blood  on  a 
weapon  from  a  mark  produced  by  common  iron-rust.  When  suspicion 
exists,  marks  are  pronounced  to  be  due  to  blood,  which  under  other  circnm* 
stances  would  have  passed  unnoticed.  One  source  of  difficulty  is  this :  ike 
iron-rust  on  an  old  knife  is  often  mixed  with  some  article  of  food,  or  efen 
with  blood  itself.  We  must  here  pursue  the  same  mode  of  examination  ai 
if  the  stain  were  of  blood,  and  macerate  the  weapon,  or  a  portion  of  the 
coloured  deposit  scraped  from  the  surface,  in  a  small  quantity  of  dis- 
tilled water,  and  filter  the  liquid.  If  the  stain  is  due  to  iron-rust  alone^ 
this  will  be  separated  by  filtration,  and  the  liquid  will  pass  through 
colourless.  If  we  now  digest  the  brown  undissolved  residue  left  on  the 
filter  in  hydrochloric  acid,  free  from  iron,  we  shall  obtain  a  yellowish 
solution,  which  will  give  with  the  potassium  ferrocyanide  a  blue  colonr— 
PraRsian  blue. 

In  old  blood-stains  on  rusty  weapons,  blood  and  oxide  of  iron  are  neces- 
sarily intermixed.  In  order  to  detect  and  separate  them  the  following 
plan  may  be  adopted.  Scrape  off  portions  of  the  supposed  dry  blood  and 
rust  into  a  porcelain  capsule.  Moisten  the  substance  with  water  and  let  it 
stand  covered.  If  blood  is  present  the  water  will  acquire  a  reddish-brown 
hue,  and  the  addition  of  tincture  of  guaiacum  and  peroxide  of  hydrogen  will 
produce  a  red  colour  if  blood  be  present.  The  effect  is  strongly  marked  when 
the  water  is  allowed  to  evapoi'ate  to  dryness  and  leave  a  reddish  stain  on  the 
white  porcelain.  The  guaiacum  and  peroxide  of  hydrogen  have  no  action 
upon  iron-rust,  but  the  particles  of  dried  blood  acquire  a  blueish  calonia- 
tion  aix)und  thera,  and  are  thereby  clearly  distinguished  from  the  particles 
of  rust.  The  guaiacum  and  peroxide  applied  to  a  film  of  water  on  which 
the  rusted  weapon  has  been  placed  will  give  a  blue  colour  if  blood  is 
present,  otherwise  not.  By  this  process,  blood  was  readily  detected  on 
a  msty  knife  used  in  an  act  of  muixler  committed  ten  years  previously' 
(Case  of  Gardner,  p.  519.)  No  blood  could  be  seen  on  the  blade  with  the 
aid  of  a  lens. 

A  man  was  suspected  of  murder,  and  there  were  on  his  shirt  some 
stains,  which  were  supposed  to  have  been  produced  by  blood.  Around  the 
collar  and  upper  part  of  the  shirt  there  was  a  large  and  somewhat  deep 
pinkish-red  stain,  in  some  respects  i*esembling  washed  blood.  This  appeared 
to  be  an  unusual  situation  for  blood  to  be  found  sprinkled ;  and  upon  testing 
the  stained  linen,  the  colouring  matter  entirely  resisted  separation  by  wattf, 
and  was  turned  of  a  faint  crimson  tint  by  ammonia.      The  stain  was  thus 
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royed  not  to  be  dne  to  soluble  blood.  On  inqniry,  it  was  ascertained  that 
M  man  had  worn  round  his  neck  a  common  red  handkerchief  daring  a  wet 
ight,  and  while  taking  violent  exercise.  The  reddish-colonred  stain  was 
ins  aooonnted  for.  There  were,  however,  some  other  marks  on  the  shirt 
hich  required  examination,  as  there  was  a  very  strong  suspicion  against 
lis  man.     These  were  on  the  sleeves,  at  those  parts  which  would  be  likely 

>  xeceive  stains  of  blood  if  they  had  been  rolled  or  turned  up  at  the  wrists ; 
id  it  was  ascertained  that  the  murderer  in  this  case  had  used  a  quantity 
:  yellow  soap  in  washing  his  hands.  The  stains  were  of  a  brownish 
lioor,  without  any  shade  of  red ;  they  were  faint  in  parts,  and  diffused, 
I  if  an  attempt  had  been  made  to  wash  them  out.  '  So  for  as  external 
ittBcters  were  concerned,  it  was  difficult  to  say  whether  they  had 
aen  produced  by  blood  .or  not.  On  examining  the  parts  of  the  shirt 
xrresponding  to  the  armpits,  stains  precisely  similar  were  there  seen, 
ridently  resulting  from  cutaneous  perspiration,  since  the  suspicion 
I  blood  being  effused  on  these  parts  of  the  shirt,  under  the  circum- 
anoes,  could  not  be  entertained.  Slips  of  linen  from  the  stained  portions 
I  the  sleeves  were  digested  in  water.  In  twenty-four  hours  the  stains 
lere  entirely  removed,  and  the  lower  stratum  of  water  in  each  tube  had 
squired  a  straw-yellow  colour.  There  was  not  the  least  shade  of  a  red  or 
rown  colour.  The  solution  was  wholly  unlike  that  produced  by  blood 
nder  any  circumstances ;  it  was  not  changed  in  colour  by  ammonia,  or  by 

heat  of  212^  F. ;  but  it  acquired  a  faint  opalescence  on  the  addition  of 
itric  acid.  These  results  not  only  indicated  the  absence  of  blood,  but 
lowed  that  the  stains  were  due  to  cutaneous  perspiration  issuing  from 

dirfcy  skin  through  a  dirty  dress.     The  stains  on  the  parts  corresponding 

>  the  armpits  could  not  be  ascribed  to  blood,  and  from  the  similarity  in 
hysical  and  chemical  properties  it  was  impossible  to  attribute  those  on 
le  sleeves  to  blood.  It  happened,  however,  that  a  lar^e  pocket-knife, 
aHh  numerous  dark-red  stains  on  the  blade  and  between  the  layers  of  the 
andle,  was  found  upon  this  man.  Several  persons  who  saw  the  knife 
ronounced  that  the  marks  were  due  to  blood.  The  stains  were  com- 
oied  of  some  soft  viscid  matter,  which  gave  out  ammonia  when  heated, 
lid  left  a  residue  of  ferric  oxide.  On  digesting  the  matter  in  water  no 
srtion  was  dissolved ;  and  it  was,  therefore,  evident  that  they  were  due 
9t  to  recent  blood,  but  to  a  mixture  of  some  animal  matter,  probably 
K)d,  with  iron-rust.  The  man  was  tiied  for  the  murder,  and  acquitted  on 
1  alibi. 

In  the  case  of  Mr.  Briggs  {Beg.  v.  MilUer,  Cent.  Crim.  Court,  Oct.  1864), 
question  arose  whether  there  was  dried  coagulated  blood  upon  a  life- 
leserver,  which  the  prisoner  might  have  employed.     The  weapon  consisted 

a  heavy  mass  of  lead,  enclosed  in  a  network  of  string,  and  secured  to  a 
halebone  handle.  There  was  a  substance  on  the  network  resembling 
ied  blood.  When  this  was  removed  and  placed  in  contact  with  water,  it 
as  not  dissolved,  and,  under  the  microscope,  presented  the  appearance  of 
own  flakes,  which  gave  no  colour  to  the  surrounding  liquid.  On  applying 
red-hot  platinum  wire  to  the  supposed  coagulum,  it  melted,  and  gave  off 
e  smell  of  resin.  It  was  part  of  a  resinous  composition  which  had  been 
ed  for  securing  the  lead  to  the  network  ;  it  had  become  softened  by  heat, 
id  had  oozed  out  between  the  meshes.  No  blood  could  be  detected  in 
y  part. 

The  chemical  analysis  of  suspected  spots  or  stains  on  weapons  aiid 
rthing  is  by  no  means  an  unimportant  duty.  If  we  cannot  always  obtain 
>in  these  experiments  affirmative  evidence,  they  often  famish  good 
gative  proof,  and  thus  tend  to  remove  unjust  suspicions  against  accused 
rties.     Evidence  should  not  be  received  on  matters  of  this  kind  from 
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police-constables  or  other  non-professional  persons.    No  confidence  shoold 
be  placed  in  an  opinion  derived  from  physical  characters  only.    OntW 
occasion  of  the  mnrder  of  Eliza  Orimwoody  in  1838,  committed  as  it  was  under 
circnmstances  of  the  gpreatest  mystery,  and  the  perpetrator  of  which  vm 
never  discovered,  the  examination  of  suspected  marks  resembling  Uood, 
became  an  important  part  of  the  inquiry,  but  it  was  improperly  con- 
ducted.    The  finger-plates  of  the  door  of  the  room,  in  which  the  mnrdor 
was  perpetrated,  presented  some  dark  stains,  supposed  to  have  been 
produced  by  the  bloody  hand  of  the  murderer  in  the  act  of  escaping. 
The  only  t^t  to  which  these  were  submitted  was,  that  the  magistrate, 
before  whom  the  case  was  heard,  tried  to  rub  ofF  some  of  the  stains  with 
a  piece  of  blotting-paper,  but  did  not  succeed;    and  he  expressed  his 
opinion,  that,  if  they  were  blood-stains,  they  had  been  wiped.    It  is 
esEsy  to  perceive  to  what  results  superficial  examinations  of  this  kind 
may  lead. 

Detection  of  fibrin. — Fibrin  forms  about  l-500th  part  of  human  blood; 
it  exists  in  the  blood  of  all  warm-blooded  animals.  The  other  animal 
liquids  in  which  it  is  found  are  the  chyle  and  lymph.  It  is  the  chief 
constituent  of  muscular  fibre.  When  the  blood  is  in  sufficient  quantity,  % 
pale  film  of  fibrin  may  be  left  upon  the  stained  substance,  after  the  colouring 
matter  has  been  removed  by  digestion  in  water.  Small  quantities  of  fibiin 
are  not  easily  identified  by  chemical  properties.  Animal  fibrin  so  doselj 
resembles  coagulated  albumen  and  gluten,  that  it  cannot  be  distinguished 
from  them  by  chemical  tests.  Hence,  unless  evidence  of  the  existence  of 
red  colouring  matter  is  obtained,  the  presence  of  fibrin  cannot  be  relied 
on:  and  if  this  is  obtained  the  demonstration  of  the  properties  of  fibrin 
is  unnecessary,  for  there  is  no  red  colouring  matter  which,  under  dne 
precautions,  can  be  mistaken  for  that  of  blood.  Evidence  on  this  subject 
was  tendered  in  the  case  of  Beg.  v.  Eeed  (York  Wint.  Ass.  1847),  but  it  w» 
not  well  received  by  the  Court.  It  has  been  supposed  that  the  demon- 
stration of  the  presence  of  fibrin  in  a  blood-stain  would  enable  us  to  saj 
whether  the  blood  had  been  effused  from  a  living  or  dead  body;  ba^ 
admitting  that  the  existence  of  fibrin  in  a  small  quantity  of  dri^  blood 
upon  an  article  of  dress  could  be  indisputably  established,  this  fact  would 
not  enable  us  to  give  a  conclusive  answer  to  the  important  question  above 
suggested.  If  the  quantity  of  blood  examined  be  comparatively  gretLif  and 
no  fibrin  can  be  procured  from  it  after  complete  digestion  in  cold  water,  it 
is  probable  that  this  blood  has  not  come  from  a  living  body,  and  that  it 
is  merely  a  mixture  of  red  colouring  matter  and  serum,  like  that  found 
in  the  vessels  of  the  dead  body  after  perfect  coagulation.  But  the  cr- 
pcrimentalist  must  bear  in  mind  that  small  stains  of  blood  will  commonly 
leave  no  appreciable  quantity  of  fibrin.  A  well-marked  stain  of  blood 
will  not  weigh  when  dry  more  than  one-tenth  of  a  gp:tdn.  According  to 
the  average  proportion  the  stain  would  not  contain  more  than  a  mere 
trace  of  fibrin.  On  the  other  hand,  if  fibrin  were  clearly  obtained,  it  would 
be  by  uo  means  proved  that  the  blood  yielding  it  had  issued  from  a  Uvi^ 
body.  Until  the  blood  has  coagulated,  there  is  no  fibrin ;  and  coagulation 
seldom  commences  in  the  dead  body  until  after  the  lapse  of  three  or  four 
hours,  although,  if  removed  from  the  body,  it  speedily  becomes  solid. 

Arterial  and  Vmiotis  blood. — It  is  not  possible  to  distinguish  arteni 
from  venous  blood  by  any  physical  or  chemical  characters,  when  it  has  been 
for  some  days  effused,  and  is  in  a  dry  state  upon  articles  of  dreas,  fumiturCi 
or  weapons ;  but  this,  in  medico-legal  pi'actice,  is  not  often  a  subject  of 
much  importance,  since  tliei^e  are  few  cases  of  severe  wounds,  either  in  the 
throat  or  other  pai'ts  of  the  body,  in  which  the  two  kinds  of  blood  do  not 
escape  simultaneously.    The  most  striking  and  apparent  difference  between 
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when  recently  eff ased,  is  the  colour ;  the  arterial  being  of  a  bright 
Marlet^  while  the  yenoas  is  of  a  dark-red  hne ;  but  it  is  well  known  that 
tlie  latter,  when  exposed  to  air  for  a  short  time,  acquires  a  florid  red  or 
irierial  colour ;  and  the  two  kinds  of  blood  when  dried,  cannot  be  dis- 
iaimished  chemically  by  any  known  criterion.  If  a  coat,  or  other  stuff, 
itamed  with  blood,  were  of  a  dark  colour,  the  liquid  would  be  absorbed 
ind  speedily  lose  its  physical  characters.  The  microscope  shows  no  ap* 
pseciable  difference  in  the  blood-corpuscles  of  arterial  and  venous  blood, 
nid  chemistry  does  not  enable  us  to  apply  any  test  so  as  to  make  a  satis- 
bctoiy  distinction  between  them.  In  this  deficiency  of  microscopical  and 
shemical  evidence  an  attempt  has  been  made  to  establish  a  distinction  by 
noticing  the  physical  appearance  of  the  blood-stain.  Thus,  it  is  alleged, 
die  arterial  blood  will  be  indicated  by  its  being  sprinkled  over  surfaces  upon 
lAich  it  has  fallen,  while  the  venous  blood  is  always  poured  out  in  a  full 
ifcream.  In  most  wounds  which  prove  fatal  by  haemorrhage,  the  blood  is 
poured  out  simultaneously  from  arteries  and  veins.  The  sprinkled  appear* 
uoe  of  the  blood,  when  it  exists,  will,  cadteris  paribus,  create  a  strong 
ptesumption  that  it  was  poured  out  from  a  Ivoing  body,  for  after  the  heart 
Ims  ceased  to  act  the  arteries  lose  the  power  of  throwing  out  the  blood  in 
jels.  This  mode  of  distinguishing  arterial  from  venous  blood  was  adduced 
■■  evidence  in  the  case  of  Sellis,  who  destroyed  himself  after  having 
Ktlempted  to  assassinate  the  Duke  of  Cumberland.  There  was  the  appear- 
Hioe  of  sprinkled  blood  on  the  coat-sleeve  of  Sellis,  and  it  is  stated  that 
\he  temporal  artery  of  the  Duke  had  been  wounded.  Sir  Everard  Home 
Uience  inferred  that  Sellis  had  attacked  pi   ^^^ 

Bie  Duke,  and  wounded  the  artery,  which 
hid  led  to  the  sprinkling  of  the  sleeve.  ^ 
r  Will's  Circ.  Evid.' 89.)  This  method  of  >. 
DisfcinguiBhing  the  two  kinds  of  blood, 
fterefore,  may  be  occasionally  available 
br  practical  purposes;  but  it  must  be 
lemembered  that  accident  may  lead  to 
tbb  sprinkling  of  blood  from  a  small  vein 
rhich  has  been  wounded,  while  blood  may 
be  poured  out  in  considerable  quantity 
bom  an  artery,  especially  if  large ;  and  if 
t  fall  on  one  spot  at  a  short  distance,  it 
nay  produce  a  soaked  appearance.     The 

nrinkling  may  be  expected  only  when  JC^^'^fJSS:^.^^^^,^. 
ae  wounded  artery  is  small,  and  the  blood  pona  wtery  (isv.  ▼  sjpker,  Berin  Lent 
I  effused  at  a  distance.  This  is  a  fact  ^"^  '**^^- 
rhioh  a  medical  jurist  should  not  overlook,  although,  for  the  reasons  stated, 
00  great  a  reliance  must  not  be  placed  on  it.  The  spots  of  blood,  if  thrown 
mi  from  a  living  blood-vessel,  speedily  consolidate,  and  the  fibrin,  with  the 
preater  portion  of  the  colouring  matter,  is  found  of  a  deep  red  colour  at 
lie  lower  part  of  the  spot,  the  upper  portion  being  of  a  pale  red.  The 
ower  and  thicker  part  has  commonly  a  shining  lustre,  as  if  gummed,  when 
lie  spot  is  recent,  and  when  it  has  been  effused  upon  a  non-absorbent 
nrface.  This  glazed  appearance  is,  probably,  given  by  the  evaporation  of 
he  aqueous,  and  the  rapid  desiccation  of  the  albuminous  portions.  In 
^teg.  V.  Spicer  (p.  549),  there  was  a  wound  of  the  temporal  artery  of  the 
leceased  woman.  A  brick  in  the  wall,  opposite  to  the  spot  where  the 
round  was  inflicted,  presented  the  appearance  shown  in  fig.  109.  The 
ise  and  direction  of  the  spots  vary  according  to  the  distance  of  the 
Msrson  wounded,  and  the  direction  in  which  the  spurting  has  taken 
ilace  against  the  surface.    When  blood  falls  upon  porous  articles  of 
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clothing,  as  linen  or  cotton,  it  is  absorbed,  and  prodnces  a  doll  slun. 
In  dark-colonred  articles  of  dress,  it  is  sometimes  difficult  by  daylight  to 
perceive  these  stains.  The  part  appears  stiffened,  and  has  a  dnll  red-broim 
colour,  which  is  sometimes  more  perceptible  when  seen  by  the  reflectkn 
of  the  light  of  a  candle. 

In  trusting  to  the  coagulation  of  the  sprinkled  blood  as  evidence  of  its 
escape  from  a  living  vessel,  it  must  be  remembered  that  three  or  four 
hours  may  elapse  before  it  coagulates  in  the  healthy  body  after  desih. 
Hence  blood  which  has  escaped  from  a  recently  dead  body,  althougli  it 
would  not  be  found  diffused  as  if  by  spurting,  might,  in  so  far  as  coagnkr 
tion  is  concerned,  assume  the  appearance  of  having  been  effused  fi^  a 
living  body.  The  mere  fact  of  the  blood  in  blood-stains  being  fonnd 
coagulated,  does  not  prove  that  the  person  was  actually  living  when  the 
blood  was  effused.  It  merely  shows  that  he  was  either  living  or  bat 
recently  dead.  Some  states  of  the  living  body  appear  to  favour  and  othem 
to  prevent  the  coagulation  of  the  blood  after  death. 

There  is  no  method  known  by  which  the  blood  of  a  man  can  be  dis- 
tinguished from  that  of  a  woman,  or  the  blood  of  a  child  from  that  of  an 
adult.  The  blood  of  a  child  at  birth  forms  a  thinner  and  softer  coagalnm 
than  that  of  the  adult.  A  medico-legal  question  has  arisen,  on  more  than 
one  occasion,  whether  there  were  any  means  of  distinguishing  mengtnd 
blood  from  that  of  the  body  generally.  This  liquid  yields  fibrin,  and  con- 
tains red  colouring  matter  and  the  other  constituents  of  blood.  The  onh 
differences  noticed  are  of  an  accidental  kind :  1st,  that  it  is  acid  (hm 
blood  is  alkaline),  owing  to  its  admixture  with  vaginal  mucos ;  and  2nd, 
that  under  the  microscope  it  is  mixed  with  epithcdial  scales,  which  it  has 
derived  from  the  mucous  membrane  in  its  passage  through  the  vagina. 
In  the  bodies  of  women  who  had  died  suddenly  while  menstrating,  Webber 
found  coagulated  blood  upon  the  uterine  mucous  membrane.  If,  th6r^ 
fore,  menstrual  blood  does  not  coagulate,  it  is  simply  because  it  has  already 
coagulated  within  the  uterine  cavity,  and  cannot  do  so  again ;  it  is  more 
fluid  than  ordinary  blood,  because,  during  its  trickling  descent,  it  hecomea 
mixed  with  watery  utenne  and  vaginal  mucus.  ('  Schmidt's  Jahrb.'  1847, 
7,  139.)  A  case  occurred  in  France,  which  induced  the  Minister  of  Justice 
to  refer  the  consideration  of  this  question  to  the  Academy  of  Medicine. 
The  reporters,  Adelon,  Moi^eau,  and  Lecanu,  came  to  the  conclusion  that 
there  were  no  means  of  distinguishing  menstrual  blood  dried  on  clothing, 
from  that  which  might  be  met  with  in  a  case  of  infanticide  or  abortion. 
('  Ann.  d'Hyg.'  1846,  1,  181.) 

The  Ouaiacum  Test. — The  guaiacum  test  may  be  repeated  with  a  small 
quantity  of  the  solution  of  the  stain  either  in  distilled  water  or  in  a 
saturated  solution  of  borax.     Although  it  is  alleged  that  several  organic 
substances  have  the  property  of  turning  guaiacum  blue,  or  of  rendering  ^ 
mixture  of  guaiacum  and  peroxide  of  hydrogen  blue,  there  are  few  caae^ 
occurring  in  actual  practice  where  the  test  is  not  available,  and  of  con8idB^ 
able  probative  value.      The   tincture  of  guaiacum  employed  should  be 
dilute,  freshly  prepared,  and  made  by  dissolving  a  fragment  taken  fiom 
the  centre  of  a  lump  of  the  resin,  in  rectified  spirit  of  wine.     The  tinctuie 
should  be  first  added  to  the  liquid  to  be  tested.     If  a  blue  colour  be  pro- 
duced, as  will  be  the  case  should  a  feiTic  salt,  or  many  other  substances, 
l>e  present,  the  test  cannot  bo  applied ;  but  if  no  blue  colour  results  from 
the  addition  of  the  tincture  a  small  quantity  of  a  solution  of  peroxide  of 
hydrogen  should  be  added.     At  once,  or  in  the  course  of  a  few  seconds,  if 
a  trace  only  of  blood-pigment  be  present,  a  perceptible  blueness  of  the 
liquid  will  bo  observed,  which  becomes  more  manifest  if  enough  rectified 
spint  be  added  to  i*cdissolve  the  precipitated  resin.     Some  experimentera 
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pniet  to  use  the  eiihereal  solution  of  the  peroxide  commonly  sold  as 
onmic  ether ;  whilst  others,  again,  prefer  oil  of  turpentine  which  has  been 
in^y  exposed  to  the  air.  If  either  of  these  two  liquids  be  employed  in 
l^ace  of  the  aqueous  solution  of  the  peroxide,  they  will  rise  to  the  surface 
of  the  liquid,  carrying  with  them  most  of  the  blue  compound.  Whatever 
Dxidimng  agent  be  employed — the  aqueous  or  the  ethereal  solution  of  per- 
ikxide  of  hydrogen,  or  oil  of  turpentine — ^its  fitness  for  testing  must  be 
deiennined  by  adding  to  it  a  snudl  quantity  of  red  chromat«  of  potash 
rtrongly  acidulated  with  dilute  sulphunc  acid,  when  a  rich  blue  colour 
ihoald  be  produced  if  the  test  liquid  is  fit  for  use. 
-     Lefort  has  objected  to  this  process  on  the  ground  that  the  resin  of 

Saaiacum  is  blued  by  an  '  unlimited '  number  of  substances  ('  Ann, 
'Hyg.'  1870,  2,  432)  ;  but  this  objection  is  irrelevant  and  misleading. 
Scfaonbein  and  Day  have  both  proved  clearly  that  the  colouring  matter 
of  blood  does  not  cause  a  blueing  of  guaiacum  resin,  and  therefore  it 
oonld  not  possibly  be  mistaken  for  any  one  of  the  '  unlimited '  number 
ot  substances,  having  nothing  in  common  with  blood,  which  change 
the  colour  of  this  resin.  It  is  always  advisable  in  practice  to  add  the 
gwiaciim  first.  If  this  is  blued,  then  other  methods  of  detecting  bipod 
ihoiild  be  resorted  to. 

hetort,  in  dealing  with  this  subject,  forgets  that  in  medico-legal 
reiMrches  the  problem  is  to  distinguish  the  red  colouring  matter  of  blood 
bom  other  red  colouring  matters.  He  thinks  that  colourless  saliva  and 
sokmrieas  mucus  may  be  mistaken  for  blood,  because,  accordi)ig  to  him, 
Aflj  are  turned  blue  by  the  guaiacum  and  peroxide,  like  blood.  Assuming 
fcbai  lie  is  correct  (although  his  results  are  not  in  accordance  with  the 
uriihofr's  experiments),  no  medical  jurist  could  mistake  colourless  stains 
d  these  liquids  for  stains  of  red  blood. 

The  same  remarks  apply  to  the  colouring  matter  of  bile,  which, 
icoording  to  Jamieson  ('Australian  Med.  Jour.'  Oct.  1869),  produces 
dowly  a  blueing  of  the  guaiacum  i*esin  in  contact  with  peroxide  of 
lydrogen.  In  practice,  stains  of  bile  are  so  strongly  marked  by  their 
)eculiar  yellow  colour  and  special  tests,  that  no  one  competent  to  undertake 
neh  investigations  could  fall  into  an  error  of  confounding  them  with 
;lains  of  blood.  The  mistakes  which  have  arisen  respecting  blood  on 
ilcvthes  have  been  chiefly  traceable  to  the  presence  of  stains  derived  from 
ed  jfruits  and  flowers,  artificial  red  dyes,  and  some  red  mineral  substances, 
uch  as  red  ferric  oxide.  Lefort  states  that  stains  produced  by  the  red 
okmring  matter  of  wine  gave  a  blue  colour  on  the  addition  of  a  mixture  of 
paiacum  and  peroxide,  but  this  was  only  after  some  hours*  exposure.  (Op, 
it.  p.  438.)  It  is  the  very  essence  of  this  mode  of  testing,  that  the  effect 
a  blood  is  immediate,  or  that  it  takes  place  within  a  few  seconds.  No 
^ance  can  or  ought  to  be  placed  upon  any  change  of  colour  whicl^ 
eqnires  hours  for  its  production,,  since  the  resin  alone,  or  in  mixture  with 
leioxide,  is  slowly  blued  under  long  exposure  to  air. 

The  test  operates  equally  well  on  fresh  and  old  blood,  and  on  con- 
entrated  as  well  as  very  diluted  blood,  even  on  blood  which  has  been 
loiled.  In  conjunction  with  the  spectroscope,  it  is  the  only  certain  method 
f  discovering  washed  blood  (p.  560).  Provided  some  small  portion  of  red 
(douring  matter  remains,  the  change  to  blue  is  perceptible.  If  the  stain 
a  the  material  gives  no  indication  of  a  red  colour,  or  the  spectroscopic  test 
—whatever  might  be  the  efEect  of  this  or  any  other  tests — ^it  would  be 
Liiaafe  to  affirm  that  blood  was  present  On  the  other  hand,  the  proper 
irecantions  being  observed  in  the  use  of  this  test,  if  there  is  no  blueing  of 
be  guaiacum  resin  in  the  presence  of  the  peroxide,  it  will  be  safe  to  say 
hai  the  mark  or  stain  is  not  owing  to  blood.    Every  ^Twdfiiiti  ^\^^^»s^ 
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vonld  avoid  ralying  npon  one  teet^  ftnd  therefore,  M  m  email  %  qnutitjof 
blood  IB  required  for  the  action  of  gnaiacnm,  it  will  be  alwajs  eaay  to 
reserve  a  portion  for  the  spectroBcope  and  chemical  testa,  bo  that  no  objec- 
tion could  be  fairly  raised  against  the  results. 

Spectrum  analyst*.  Spectral  U»t — The  great  advantage  of  this  optial 
proceaa  is  that  it  admits  of  the  examination  of  blood  'without  in  anj  wtf 
interfering  with  the  sabeequent  application  of  the  chemical  testa  lizta&j 
described.  We  simply  analyse  Uie  light  as  it  traverses  a  solution  of  the 
red  colouring  matter,  and  with  a  spectroscope  attached  to  a  microscope 
we  notice  whether  the  colonred  spectrum  has  tindergone  any  ehaoge. 
If  the  red  liquid  owes  its  colour  to  recent  or  oxidised  blood,  two  du^ 
absorption- bands  will  bo  seen  breaking  the  continuity  of  the  ooloaf^ 
spectrum  (No.  1,  fig.  110).  These  are  situated  between  the  D  and  S  linei 
of  the  solar  spectmm.  The  less  refrangible  of  the  two  bands  is  the  shanwr 
and  better  defined  of  the  two.  Yet  if  the  blood  is  quite  recent  and  of  a 
Fir.  i». 
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bright  red  colour  (oxyhEemoglobin)  the  two  abeorption-banda  are  boib 
distinct  and  well  defined.  A  good  light — either  artificial  or  daylight—ii 
required ;  the  coloured  liquid  shonlil  be  clear  and  of  sufficient  intenii^, 
and  the  spectrum  apparatus  properly  adjusted.  The  blood  may  be  }dued 
in  a  narrow  glass  tube,  or  in  a  glass  cell  contrived  for  the  purpose.  Tbe 
spectroscope  should  allow  of  two  tubes  being  examined  at  once,  and  it  is 
desirable  to  have  a  specimen  of  blood  mounted  for  comparing  the  aetniJ 
spectmm  of  blood  with  that  of  the  snflpected  liquid. 

In  the  course  of  an  hour,  in  warm  weather,  and  after  a  day  or  two  in 
cold  weather,  the  blood  in  the  tube  nndergoes  a  change.  It  loata  iti 
scarlet  and  acquires  a  purple  colour  (heemogtobin  or  reduced  faamo 
globin).  In  this  state  the  two  bands  appear  blended,  and  one  bnisd 
black  band  only  is  seen  (No.  2,  fig.  110).  The  blood  appears  to  undogo 
tleoxidatioD,  for  on  removing  it  and  shaking  it  with  air  in  the  tube,  it 
becomes  again  bright,  and  the  two  hands  reappear.  The  same  change 
from  a  two-banded  to  a  one-banded  spectmm  is  effected  by  the  additus 
flf  an  ammoniacal  solution  of  ferrons  tartrate  (Stokes's  solution).  Ttiii 
solution  is  made  by  dissolving  a  fragment  of  ferrous  sulphate  in  water, 
adding  au  excess  of  potasRium  tartrate,  and  then  enough  of  a  dilate  sotn- 
tion  of  ammonia  to  disaolve  any  precipitate  which  may  have  formed.  The 
solution  must  he  freshly  prepared  for  use. 

When  a  solution  containing  blood  is  exposed  to  the  air  for  some  time 
it  loses  its  btood-red   colour,  and  assnmeA  a  brownish  tint.     If  it  be  nov 
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■amined  by  the  spectroscope  it  will  be  found  tbat  a  new  absorption-band 
98  made  its  appearance  between  the  G  and  V  solar  lines ;  bnt  somewhat 
earer  to  C  than  to  D  (No.  8,  fig.  110,  p.  568).  This  is  the  band  of 
)-called  methflsmoglobin. 

If  a  solntion  containing  hsBinoglobin  is  acidified  with  acetic  acid,  the 
gment  is  destroyed,  the  solntion  acquires  the  brown-red  hue  of  an  old 
ood-stain,  and  hsmatin  is  formed.  The  same  change  is  effected  by  pro- 
nged exposure  of  blood  to  air.  HsBmatin  in  acid  solution  i^ords 
spectrum  the  number  of  bands  in  which  varies  according  to  the  solvent 
sployed.  Its  acid  solution  in  water  has  a  very  marked  absorption-band,  as 
ipieted  (No.  4,  fig.  110,  p.  568)  extending  ht>m  about  midway  between 
le  0  and  D  solar  lines  up  to  C^  at  the  red  end  of  the  spectrum.  If  the 
lation  be  now  made  alkaline  with  dilute  ammonia,  the  band  shifts 
wards  the  blue  end  of  the  spectrum  :  it  is  indistinct  and  jnst  touches  the 
line  at  its  most  refrangible  border.  The  addition  of  Stokes's  solution, 
'  of  other  alkaline  reducing  agent,  now  results  in  the  production  of  the 
ro  magnificent  bands  (No.  5,  fig.  110,  p.  568)  of  haBmochi-omogen  (reduced 
in).  These  are  more  refrangible  than  those  of  oxyhaBmoglobin  with 
tibej  might  {K>s8ibly  be  confounded,  the  broader  and  more  refrangible 
beyond  the  F  solar  line  towards  the  blue ;  and  the  narrower 
deep  and  sharply  outlined  before  a  concentration  is  reached 
the  more  refrangible  band. 

however  minute,  may,  if  more  or  less  recent,  be  made  to 
nvely  all  the  spectra  depicted  in  fig.  110,  p.  568 ;  but  old  blood- 
have  become  insoluble  may  yield  the  spectra  only  of  hsematin  and 
led  reduced  h»matin  (hsBmochromogen) .  The  stain  is  macerated 
or  in  a  saturated  solution  of  borax ;  and  the  reddish  solution  thus 
bMfaMd  is  examined  spectroscopically  side  by  side  with  a  drop  of  fresh 
bod  diffused  through  water.  Spectroscopes  proper  for  the  purpose  are 
rovided  with  an  arrangement  for  comparing  the  two  spectra  side  by  side  ; 
ad  the  coincidence  of  the  absorption-bands  under  examination  with  those 
I  blood  can  be  ascertained.  A  drop  of  ammonio-ferrous  sulphate  solution 
Stokes's)  is  then  added  to  the  two  liquids ;  and  in  the  event  of  blood  being 
pssent,  the  one-banded  spectrum  of  hasmoglobin  (reduced  hsBmoglobin)  can 
» compared  with  that  produced  from  the  liquid  which  is  known  to  contain 
bod.  The  original  solution  may  now  be  precipitated  with  a  five  per  cent. 
»lntion  of  zinc  acetate,  and  the  reddish  precipitate  containiug  the  blood* 
gment  slightly  washed  on  a  filter  with  water,  and  redissolved  whilst  still 
oist  in  a  few  drops  of  glacial  acetic  acid.  This  solution  will  afford  the 
lectrum  of  acid  hsBmatin  (No.  4,  fig.  110,  p.  568).  Old  blood-stains  may 
I  at  once  boiled  with  glacial  acetic  acid,  or  dissolved  in  a  cold  solution  of 
rtaric  acid  or  in  dilute  ammonia.  The  hsBroatin  solution  when  treated 
tth  ammoniacal  ferrous  sulphate  exhibits  the  two-banded  spectrum  of 
dnced  hsBmatin  (haBmochromogen).     (See  No.  5,  fig.  110,  p.  568.) 

There  can  be  no  doubt  that  in  the  hands  of  a  competent  person,  and 
le  skilled  in  micro-spectral  observations,  this  optical  method  will  enable 
m  to  discover  the  minutest  taraces  of  blood,  provided  any  red  colouring 
atter  remains.  Thus  Sorby  states  that  a  spot  of  blood  only  one- tenth 
an  inch  in  diameter,  or  a  quantity  of  the  red  colouring  matter  amounting 
no  more  than  the  1000th  part  of  a  grain,  is  sufficient  to  give  conclusive 
idence  of  its  presence  by  spectrum  analysis.  Sorby  thus  detected  blood 
I  the  rusty  blade  of  a  knife  with  which  the  murder  of  Mrs.  Gtirdner 
M  committed  in  1862,  after  the  lapse  of  ten  years  (p.  519).  Blood-stains 
hich  have  been  washed  in  water,  and  blood  which  has  even  been  boiled 
•  heated  to  212^  F.,  may  be  thus  detected.  In  the  latter  case  ammonia, 
iih  the  aid  of  a  gentle  heat,  should  be  employed  to  di^^oY^e  \Xv^  TSi^XX^t^ 
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rendered  insoluble  by  boiling.  Spectral  analysis  does  not  enable  us  to 
make  any  distinction  beyond  that  of  recent  and  old  blood,  and  this  distinc- 
tion cannot  be  so  drawn  as  to  enable  ns  to  fix  a  specific  or  even  «&  sp* 
proximate  date.  Certain  accidental  conditions  may  lapidly  produce  on 
blood  the  same  effect  as  exposure  to  air  for  a  long  period  of  time.  It 
indicates  no  distinction  in  the  blood  of  the  sexes,  of  the  foatos  uid 
adult,  or  in  the  blood  of  man  and  animals.  As  a  corroborative  process  it 
furnishes  most  valuable  and  trustworthy  evidence,  and  there  is  no  CMe  in 
which  blood  admits  of  a  chemical  examination  in  which  spectral  annlysift 
does  not  admit  of  a  safe  application  before  the  chemical  tests  are  applied. 
Falk  describes  it  as  the  most  certain,  satisfactory,  and  simple  process  for 
detecting  blood  in  medico-legal  cases.  (Horn*s  '  Vierteljahrsschnft,*  1867^ 
1,354.) 

The  question  here  arises.  Are  there  no  objections  to  this  optical  test  ? 
Are  there  no  red  colours  which,  when  traversed  by  light  smd  sent  throngli 
a  prism,  will  produce  absorption-bands  similar  to  those  of  blood.  Having 
tried  all  the  ordinary  red  colours,  animal,  regetable,  and  mineral,  tlie 
author  found  none  which  produce  the  absorption-bands  of  blood ;  and  this 
also  is  the  result  of  Sorby's  more  extensive  experience.  A  decoctioii  of 
cochineal  with  ammonia  has  been  said  to  possess  similar  optical  propertieB, 
but  in  this  liquid  one  broad  black  band  obliterates  entirelj  the  ydbv 
and  orange  rays  of  the  spectrum.  A  solution  of  alkanet  in  alnm  gives 
two  absorption-bands  which  might  be  mistaken  for  those  of  blood,  but 
there  is  a  third  band  at  the  end  of  the  green  rays  where  joining  the  hhie. 
Even  if  this  were  overlooked,  the  properties  of  such  a  solntion  are  whxAlj 
different  from  those  of  blood,  and  the  liquid  could  not  be  mistaken  for  it 
No  prudent  witness  would  rely  upon  a  spectral  examination  only,  and  thus 
any  difficalty  on  this  ground  would  be  removed.  This  answer  eqnsllj 
applies  to  another  objection,  namely,  that  a  prepared  solution  of  farads^ 
a  red  colouring  principle  in  the  feathers  of  the  Cape  Lory  {Twracus  dho- 
cristatus)^  presents  two  absorption-bands,  similar  to  those  of  blood  in  form 
and  position.  (*  Student's  Intellectual  Observer,'  April,  1863,  p.  165.)  A 
summary  of  this  subject  is  given  by  Preyer  ('  Blutkrystalle.'  *  Untersoch. 
von  W.  Preyer,  Jena,  1871).  This  work  includes  thirty-two  colouied 
spectra  of  blood  under  its  different  conditions,  showing  how  the  absorption- 
bands  vary  in  size,  position,  and  number,  according  to  the  proportion  of 
red  colouring  matter  present,  or  according  to  the  nature  of  the  suhsttnce 
with  w^hich  the  red  colouring  matter  is  mixed. 

Preyer  makes  a  distinction  in  the  use  of  the  spectroscope,  which  it  will 
be  well  for  a  medical  witness  to  bear  in  mind.  The  absence  of  the  absorp- 
tion-bands in  a  red-coloured  liquid,  however  much  it  may  resemble  Wood, 
proves  that  it  is  not  blood,  but  some  other  red  colouring  matter.  If  spectrt 
of  an  artificial  kind  produced  by  chemical  agents,  are  relied  upon  as  proof 
of  the  presence  of  blood,  the  witness  must  be  prepared  to  state  from  pe^ 
sonal  observation,  the  effect  of  these  chemicals  when  employed  with  other 
i*ed  colouring  matters. 

Microscopical  evidence.  Blood'Corpusdes. — Hitherto  the  microscope  hss 
been  described  as  an  aid  to  the  examiner  in  drawing  a  distinction  between 
the  appearances  presented  by  blood-stains  in  the  dry  state,  and  those 
caused  by  other  substances.  Its  use,  however,  extends  much  beyond  ihvs» 
The  spots  or  stains  may  be  so  small  as  not  to  admit  of  removal  for  the 
pur|>ose  of  applying  chemical  tests.  If  an  examination  of  a  dry  stain  wikh 
a  low  power  (20  or  80  diameters)  justifies  further  proceedings,  we  in*y 
then  employ  the  microscope  for  the  purpose  of  detecting  those  Pf*'^^*' 
bodies  on  which  the  colour  of  red  blood  is  known  to  depend.  The  red 
colouring  matter  of   blood  consists  of  minute  coloured  corpuscles,  float* 
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I  a  clear  liquid  (serum).  The  eDgravings  (Eg,  111,  112)  show  the 
in  the  class  Mammalia,  a  represents  the  circular  form,  when  seen 
mt,  the  shaded  portion  being  a  depression  which  under  a  certain 
dtion  of  the  light  assumes  the  appearance  of  a  solid  p,  ^^^  pi  ^^^2. 
paque  nucleus ;  b  represents  a  corpuscle  seen  edge- 
in  which  case  it  presents  somewhat  the  shape  of  a 
Ave  lens.  It  owes  this  form  to  the  centod  de- 
on  on  each  face.  Other  red  colouring  matters, 
18  madder,  cochineal,  or  lac,  do  not  owe  their  colour 
ependent  cells  or  corpuscles.  Hence,  if  corpuscles, 
i  form  and  size  of  those  found  in  mammalian     Blood  coipvscie  highly 

are  -visible  under  the  microscope,  there  can  be  magnified. 

ibt  that  the  liquid  is  blood.  Such  evidence  can,  however,  be  safely 
ed  only  from  one  who  has  been  accustomed  to  the  use  of  this  instru- 
and  to  the  examination  of  blood.  In  order  to  examine  the  suspected 
knee  for  corpuscles,  the  best  plan  of  proceeding,  when  the  particles  of 
lum  are  very  small,  is  to  breathe  several  times  on  a  glass-slide,  then 
fche  small  fragments  of  coagulum  on  the  slide,  and  again  breathe  over 

A  slip  of  tbin  glass  may  then  be  laid  upon  them.  If  they  consist 
od  a  red  margin  will  soon  appear,  and  in  the  fluid  portion,  by  the 
'  a  magnifying  power  of  from  300  to  500  diameters,  some  of  the 
scles  of  the  blood  may  be  recognized.  They  are  seldom  so  perfectly 
cal  as  in  the  fresh  state,  and  they  appear  small,  and  frequently 
k  or  corrugated.  In  some  cases  only  fragments  of  the  envelopes  can 
m.  The  condensed  moisture  of  the  breath  serves  the  purpose  of 
in  breaking  up  the  particles  of  dried  blood,  without  destroying  the 
wles  by  too  much  dilution.  The  red  colour  of  blood  is  well  brought 
ider  these  circumstances.  In  thus  treating  cochineal,  extract  of  log* 
kino,  and  other  colouring  matters,  the  appearances  observed  will  be 
wholly  different. 

the  suspected  clot  is  in  larger  quantity,  it  may  be  removed  from  the 
ud  placed  to  macerate  iA  one  or  two  drops  of  water  on  a  glass  slide, 
uld  be  covered  with  thin  glass,  in  order  to  prevent  rapid  evaporation, 
nethod  of  extracting  the  corpuscles  has  frequently  failed,  owing  to 
antity  of  water  employed  having  been  too  large.  Under  these  circum- 
s,  the  corpuscles  are  distended  and  rapidly  destroyed,  while  the  water 
'  becomes  coloured.  It  is  by  no  means  easy  in  all  cases  to  obtain 
dry  coagula  clear  and  distinct  evidence  of  the  presence  of  these 
leles,  especially  when  the  blood  is  old.  In  drying,  the  blood-cells 
ieir  form,  and  they  do  not  readily  resume  it  when  again  moistened. 
I  they  are  seen  after  a  short  maceration  in  a  very  small  quantity  of 

it  is  probable  they  will  not  be  seen  at  all.  To  accelerate  their 
tion  various  chemical  liquids  have  been  employed.  Thus  solutions 
Lum  sulphate  and  common  salt,  as  well  as  liquid  albumen  and  serum, 
3een  employed  as  fluid  media  for  breaking  up  the  dried  clots  of 

but  there  are  disadvantages  attending  the  use  of  these  solvents, 
tnre  of  glycerine  and  water  in  the  proportion  of  one  part  by  measure 
oerine,  to  nine  or  ten  parts  by  measure  of  distilled  water,  will  be 
preferable.  The  above  quantity  of  distilled  water  is  such  as  to 
the  mixture  to  the  specific  gravity  of  serum,  1*028.  A  solution  of 
)U8  acid,  in  the  proportion  of  four  grains  to  an  ounce  of  distilled 

is  also  a  rapid  solvent  of  the  coagula.  When  this  is  used  the 
lation  should  take  place  as  soon  as  the  liquid  begins  to  be  coloured 
margin,  or  the  corpuscles  may  be  destroyed,  and  only  fragments  of 
mvelopes  seen.  Lesueur  and  Robin  have  adopted  the  following 
rhich  they  affirm  to  be  successful  for  the  detection  of  mammalian 
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blood.  A  portion  of  the  suspected  ooa^lam  is  scraped  off  the  stained 
substance  into  a  solution  of  sodinm  sulphate,  made  Bligntly  alkaline  hy  ihe 
addition  of  a  little  caustic  soda,  and  it  is  then  examined  under  the  nioo- 
scope,  with  a  power  of  520  diameters.  At  first  the  substance  appetn 
entirely  homogeneous,  but  in  half  an  hour  it  swells,  and  in  another  naif- 
hour  globules  are. formed,  which  can  be  separated  by  gently  rubbing  the 
glass  slides  one  upon  the  other.  These  observers  thus  identified  globnlei 
as  those  of  mammalian  blood,  i.e.  of  animals  which  suckle  their  young. 
C  Chem.  News,'  1850,  2,  295.) 

In  reference  to  stains  on  clothing,  if  they  present  any  appearanoe  of 
Fig.  113.  dry  coagula,  these  should  be  carefully  scraped  oS, 

and  treated  in  the  manner  above  described.  If  bo 
portions  of  solid  coagula  can  be  procured,  there  will 
be  but  little  hope  of  obtaining  evidence  of  the  presence 
of  corpuscles  in  the  suspected  stain.  The  stoined 
_  portion  may  be  cut  out  and  macerated  in  a  small 

a.  Corpuscle  of  blood  in  q'lantitj  of  water.  Under  these  eircumstances  the 
linen  fibre;  h,  a  group  de-  corpusclcs  may  be  somctimes  seen  aggregated,  or  in 
^*'^^^'  groups,  in  the  fibres  of  the  stuff,  as  in  the  engrayiog, 

fig.  113,  in  which  the  stain  of  blood  was  on  a  shirt.  (Briand's  'Manuel 
de  M6d.  L6g.'  1863,  p.  747.) 

The  illustrations  below  show  the  appearances  presented  by  hlood 
corpuscles,  when  examined  with  a  power  of  about  300  diameters,  and  under 
<lifferent  methods  of  treatment.  The  first  illustration  (fig.  114)  is  bom 
an  engraving  in  Lehmann*s  *  Physiological  Chemistry.'  It  represents  the 
appearance  of  a  drop  of  healthy  human  blood.  The  red  blood-cells  are 
partly  detached,  partly  united  in  rolls,  and  partly  in  irr^^ar  clusten. 
In  the  vacant  spaces  between  them  there  are  delicate  threads  of  fibrin. 
The  outlines  of  the  blood-cells  are  rendered  in  some  instances  indistinct, 
by  reason  of  this  web  of  fibrin  about  them. 

In  fig.  115  the  corpuscles  are  seen  free  from  fibrin.  Only  a  small 
portion  of  those  which  were  in  the  field  hive  been  engraved.  They  are 
seen  detached  and  in  groups;  those  which  are  shaded  are  the  white 
corpuscles  of  the  blood.  They  are  not  so  well-defined  in  form,  and  present 
an  iiTegularity  of  surface,  by  which  they  may  be  distinguished  from  the 
•coloured  blood-cells. 


Fig.  114. 


Fig.  115. 


Hunum  blood-corpoacles  with  fibrin. 


Unman  blood-corpawlet  from  a  dried 
specimen,  magnified  319  diameten. 


Fig.  116,  p.  573,  represents  the  appearance  of  the  corpuscles  as  they 
are  seen  in  water,  and  fig.  117,  p.  573,  their  appearance  when  examined 
lifter  treatment  with  a  concentrated  solution  of  sodinm  sulphate.  The  effect 
of  water  is  to  alter  the  shape  and  render  them  spherical  or  globular.  Water 
also  ixjnders  them  paler,  and  finally  destroys  them.      In  fig.   117,  those 
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B  which  are  seen  edgewise  hsTe  a  lentionlar  shape.  The  shaded 
the  depreasioa  elsewhere  described  (p.  571)  and  represented  on  a 
He.  These  are  taken  from  engraTings  in  '  Lehmann's  Physiological 
y.' 

of  Man  cmd  Animali. — When  marks  of  blood  have  been  detected 
■ess  of  an  accused  penon,  it  is  bj  no  means  nnnsnal  to  find  these 
Fig.  lit  Fimt. 


iconnted  for  by  his  having  been  engaged  in  killing  a  pig,  bnllock, 
,  or  in  handling  fish  or  dead  game.  Of  conrse  every  allowance 
made  for  a  statement  like  this,  which  can  be  proved  or  disproved 
nrcumstances ;  bat  the  question  here  arises,  whether  ne  possess 
;in  means  of  distinguishing  the  blood  of  a  hnmaa  being  from  that 
limal.  Barmel  and  other  French  medical  jorists  have  affirmed 
nixing  fresh  blood  with  one-third  or  one-half  of  its  bulk  of  strong 
:  acid,  and  agitating  the  mixture  with  a  glass  rod,  a  peculiar  odoitr 
ved,  which  differed  in  the  blood  of  man  and  animals,  and  also  in 
d  of  the  seses.  This  odonr,  it  was  said,  resembled  that  of  the 
B  exhalation  of  tbe  animal  the  blood  of  which  was  made  the 
3f  experiment.  Others,  endowed  with  a  more  acute  sense  of 
,  asserted  that  they  had  succeeded,  by  this  process,  in  identifying 
d  of  frogs  and  fleas.  (Devergie,  '  M^.  L^g.'  vol.  2,  p.  907-)  It 
that  strong  sulphuric  acid  does  give  rise  to  a  particular  odonr 
xed  with  fresh  blood ;  and  it  is  possible  that  some  persons  may 
a  difference  in  the  odonr,  if  not  according  to  the  sex,  at  least 
g  to  the  animal.  But,  assnioing  this  to  be  trae,  there  is  probably 
.ndividaal  among  a  thonxand  whose  sense  of  smeUing  wonid  allow 
tate,  with  nndeniable  ceHainty,  from  what  animal  the  unknown 
,d  really  been  taken.  Any  evidence  short  of  this  should  not  be 
;  for  it  is  better  not  to  decide  at  all,  than  to  decide  on  pnnciples 
■B  exposed  to  nnavoidable  fallacy.  Besides,  it  must  be  remembered 
^neral,  tbe  operator  has  not  before  him  fresh  blood,  or  blood  in 
antity,  but  merely  a  diluted  solution  of  the  dried  colooring  matter, 
ith  a  small  quantity  of  semm,  and  sometimes  only  a  few  small 
elding  no  peiceptible  quantity  of  solution.  In  a  case  of  some  im- 
,  wbich  occurred  in  Paris,  the  testing  of  blood  by  odour  completely 
I  the  hands  of  Barmel,  Tardien,  and  Chevalier.  The  mistakes 
'  these  experts  ai'e  admitted  by  themselves  to  have  been  of  so 
I  nature  as  to  render  this  mode  of  obtaining  evidence  in  any 
aae  inadmis.sible.  ('Ann.  d'Hjg.'  1853,  1,  413;  'Gny's  Hosp. 
it.  1851.)  PoHsibly,  hairs,  fish-scales,  &c.,  imbedded  in  a  blood- 
,j  indicate  its  origin. 
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In  a  few  cases,  the  sitnation  of  the  stains  on  different  and  remote  paiis 
of  the  dress,  back  and  front,  as  well  as  in  concealed  or  corered  parts,  may 
show  that  the  defence  is  inconsistent  with  the  facts;  bat,  in  the  large 
majority,  a  medical  witness  will  be  pressed  to  state  whether  the  blood  is 
or  is  not  human.  It  has  been  already  observed  that  there  are  no  chenUeal 
differences  between  the  blood  of  man  and  animals.  The  red  coloaring 
matter,  the  albamen,  and  the  fibrin  are  the  same,  and  chemical  tests  produce 
on  them  precisely  similar  results.  Thus,  neither  the  guaiacom  process  nor 
Kpectrum  analysis  will  enable  us  to  distinguish  human  from  antmal  Uood. 
These  methods  of  research  simply  allow  us  to  speak  to  the  presence  or 
absence  of  the  red  colouring  matter  of  blood ;  but  on  the  question  whetlief 
the  blood  has  been  taken  from  a  human  being,  or  from  any  warm  or  cold- 
blooded animal,  they  throw  no  light.  The  microscope  alone,  in  the  present 
state  of  science,  can  assist  the  inquirer  in  solving  this  question,  and  only  under 
certain  conditions.  The  microscope  shows  physical  differences  in  relerenoe 
to  the  shape  of  the  blood-corpuscles  in  animals  of  different  classes ;  and 
in  reference  to  size  in  animals  of  the  same  class.  I.  In  respect  to  shoj^ 
In  all  animals  with  red  blood,  the  corpuscles  have  a  disk-like  or  flattened 
form.  (See  fig.  Ill,  112,  p.  571.)  In  the  mammalia,  excepting  the  cund 
tribe,  the  outline  of  the  disk  is  circular*  In  this  tribe,  and  in  birds,  fishes, 
and  reptiles,  the  corpuscles  have  the  form  of  a  lengthened  ellipse  or  ovaL 
In  the  three  last-mentioned  classes  of  animals  they  have  a  central  nncleos, 
which  gives  to  them  an  apparent  prominence  in  the  centre.  The  blood- 
corpuscles  of  all  the  mammalia,  including  those  of  the  camel-tribe,  bsve 
no  central  nucleus,  and  they  appear  depressed  in  the  centre. 

The  microscope,  therefoi*e,  enables  an  observer  to  distinguish  the  blood 
of  birds,  fishes,  and  reptiles,  from  that  of  a  human  being ;  and  this  maj  be 
of  great  importance  as  evidence.  In  Beg,  v.  Drory  (Essex  Lent  Ass.  1851), 
it  was  suggested  in  the  defence,  that  the  blood-stains  on  the  clothes  of  tbe 
])risoner  had  been  caused  by  his  having  killed  some  chickens.  The  shape 
of  the  corpuscles  negatived  this  part  of  the  defence.  In  another  case,  the 
blood  was  alleged  to  be  that  of  a  fish ;  this  was  also  disproved  by  the  shape. 
Bcimet  on  one  occasion  was  called  to  see  a  patient  who  was  spitting  florid 
blood.  On  examining  the  sputum  with  a  microscope,  he  found  tbit  the 
colonit»d  blood-corpuHcles  were  those  of  a  bird.  On  his  telling  the  patient 
that  she  had  mixed  a  bird's  blood  with  the  expectoration,  she  was 
astounded,  and  confessed  that  she  had  done  so  for  the  purpose  of  imposition. 
(*  The  Micix^scope  as  a  Means  of  Diagnosis,'  p.  185.) 

The  chief  microscopical  distinction  between  the  blood  of  man  and  domestic 
animah^  consists  in  a  minute  diffei*ence  in  the  sue  of  the  corpuscles.  This, 
however,  is  only  an  average  diffei'cnce ;  for  the  corpuscles  are  found  of 
different  sizes  in  the  blood  of  the  same  animal.  In  making  use  of  this 
criterion,  it  would  hv  necessary  to  rely  upon  the  size  of  the  majority  of  the 
corpuscles  seen  in  a  given  area,  and  under  the  same  power  of  the  microscope. 
Their  size  beai*s  no  relation  to  the  size  of  the  animal.  Thus,  in  the  horse, 
ox,  ass,  cat^  mouse,  pig,  and  bat,  they  are,  on  an  average,  nearly  of  the  same 
size;  the  difference  is  so  slight  as  to  be  practically  inappreciable.  Iniheae 
animals  they  ai*e  smaller  than  in  man  and  in  several  of  the  mammalia. 
The  corpuscles  in  man,  the  dog,  the  i-abbit,  and  the  heu:^,  are  of  nearly  the 
same  size.  In  the  blood  of  the  sheep  and  goat,  they  are  smaller  than  in 
other  mammalia.  The  size  of  the  corpuscle  bears  no  proportion  to  the  age 
of  the  animal :  thus  in  the  blood  of  the  human  foetus  they  are  found  to 
be  as  large  as  in  that  of  the  adult. 

Tht»  measured  diameter  of  the  coiT^uscles  in  human  blootl  varies,  ac- 
oonling  to  Gulliver,  fin^m  l-2000th  to  l-4000th  of  an  inch  (O-OOOoO- 
1).1>IK)25  inch),  the  average  size  in  both  sexes  being  l-3200th  (000031) of 
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IB  intji.  Tn  fresh  IiQinan  blood  tbe  aathor  found  the  average  diameter 
(f  the  ooipQBcles  to  be  tbe  l-3500th  (0-00029)  of  an  inch,  the  maximam 
he  being  l-3000th  (000033),  and  the  minimnm  l-SOOOth  (0-00020)  of  an 
ndi.  The  corpuscles  of  haman  blood  are  larger  than  those  of  domestic 
nimals.  Tbe  subjoined  measurements,  in  fractions  of  an  inch,  are  those 
iTcn  bj  Gnllirer,  excepting  those  given  in  italics,  which  are  from  the 
■tliar'a  own  obaervations.  Tbe  average  diameter  is,  in  tbe  dog  l-3540tb 
yaOOZd)— maximum  l-4O00th  (0-00025),  mimmum  1-GOOOth  {000017)  ;  in 
M  hara,  l-3607th  (000028)— maa.  1-SOOOth  (fliXX^O),  min.  l-SOOOlh 
WOOia),  average  l~iO0Oth  {0-00035)  ;  tn  the  rabbit,  l-dOOOlh  {00OO3S)  ; 
1  tbe  mouse,  l-3814tb  (000023)  ;  in  tbe  ass,  l-4000th  (000025)  ;  in  the 
ig,  l-4230tb  (0'00022),  which  aecords  with  t\e  author'g  meamremenU, 
42B0th ;  in  tbe  or,  l-1267th  (0-00022) ;  in  the  coio.  l-4000th  (O'OOOSS) 
l-4200tk  {0-00022)  ;  in  thecal,  l-4400th  (000023);  in  tbe  horse.  l-4600tb 
H»022),  Of  l-SOOOth  (0-00020)  ;  in  the  sheep,  l-5300th  (0.00019),  or 
S333rd  U>  l-6000tk  {000019  to  0-00016)  ;  in  the  goat,  l-6366th  (0-00016). 
heae  measnrements  ipplj  to  recent  blood,  wbicb  bas  not  been  allowed  to 
leoine  dry  on  animal  and  vegetable  stuffs.  In  this  case  a  distinction 
Jght  be  made  between  tbe  blood  of  a  hnman  being  and  a  sheep  or 
mt.  With  respect  to  the  dog,  hare,  and  rabbft,  it  wonld  be,  even  nnder 
isse  favonrable  circnniBtanceB,  a  matter  of  some  difficulty.     When  blood 

dried  on  clothing,  and  it  is  necessary  to  extract  tbe  corpnscles  by 
Mns  of  a  liqnid  of  a  diffei-ent  nature  from  tbe  semm,  we  cannot 
dj  on  slight  fractional  differences,  since  we  cannot  be  snre  that  the 
irpnscles,  after  having  been  once  dried,  will  ever  reacqaire  in  foreign 
gnid  the  exact  size  which  they  had  in  semm.  (See  '  Guy's  Hosp.  Bep.' 
ri.7.  pt.  2, 1851.) 

Tbe  illustrations  figs.  118,  119,  represent,  in  tbe  dry  state,  the  blood- 
iTpnscles  of  twelve  animals — ten  taken  from  the  mammalia,  or  warm* 
boded  sucking  animals— one  from  a  bird,  and  one  from  a  reptile.  All 
■8  represented  under  tbe  same  magnifying  power  in  quadrants  of  circles, 
I M  to  allow  of  a  comparison. 

On  comparing  the  ten  samples  of  mammalian  blood  in  these  illustrations, 
ith  that  representing  human  blood  (in  fig.  114,  115,  p.  572)  prepared 
)der  predsely  similar  circumstances  and  minified  in  the  same  degree,  it 
iQ  be  perceived  that  the  only  difference  consists  in  the- hnman  corpuscles 
ang  somewhat  larger.    The  difference  in  size,  however,  from  tbe  corpuscles 


the  dog  and  tbe  rabbit  is  so  small  as  to  be  scarcely  appreciable.     The 
rposclea  of  tbe  bird  and  tbe  reptile  are  well  characterized  by  their  size. 
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the  oval  shape,  and  the  presence  of  a  nncletu  in  the  centre  of  each.  Th» 
length  of  the  corpuscle  of  the  fowl's  blood,  was  fonnd  bj  measarement  to 
be  the  l-225(}th  part  of  an  inch,  and  ita  width  the  l-4500th  of  an  indi. 
The  length  of  the  con>nscle8  in  the  salamander  was  the  l>750th  of  an  inik 
and  the  width  the  l-1125th  of  an  inch.  In  reference  to  the  scientiEc 
fiaestion  proposed,  it  mnst  be  regarded  as  still  nnsolred.  There  are  nt 
certain  methods  of  distinguishing,  microacopicallf  or  chemically,  the  blood 
Fi|.  110.  of  a  hnmaa  being  from  that  of  an  animtl, 

when  it  baa  been  once  dried  on  an  artklf 
of  clothing,  notwithstanding  statements  lo 
the  contrary. 

The  extent  to  which  a  medical  witnen  ii 
JDKtified  in  going  on  trials  for  mnrder,  on  wldd 
this  important  qaeetion  freqnentlr  arises,  (p- 
pears  to  be  this :  the  sice  and  shape  of  tw 
corpascles  are  or  are  not  conaistent  with  tbeir 
being  the  corpnscles  of  hnman  blood;  bat  it 
ia  impossible,  in  the  present  st&te  of  eciroct. 
to  affirm  that  the  corpnaclea  extntcted  fnn 
stains  dried  on  clothing  or  weapons  an  tat 
"*  those  of  some  domeatio  nm'mal  belonging  to 
the  class  mammalia.  This  was  the  snbstaiicr 
of  the  evidence  which  the  antbor  gars  ii 
the  case  of  S«g.  \.  Munro  (Camberland  Lnt 

..^  which  everything  tamed  on  circamstantial  evideiw 

of  a  medical  and  moral  kind.  He  declined  to  say  absolately  that  the  ftunt 
ncre  caused  by  hnman  blood,  idthongh  tbe  corpuscles  coincided  in  meuoit- 
ment  with  them.  In  one  instance  a  medical  witness  professed  to  make  i 
distinction  between  certain  spots  on  a  man's  clothes — assigning  Bune  lo 
the  blood  of  a  horse,  and  others  to  hnman  blood  ;  and  on  another  occsson 
KL'ientilic  evidence  was  so  strained  by  a  witness  npon  this  question  u  tt> 
elicit  a  sharp  ribuke  from  the  jodge  who  tried  the  case.  {Itejf.  v,  Natka. 
Taunton  Spring  Asa.  1857.  see  p.  536;  also  'Med.  Times  and  Gil* 
April  II,  1857,  p.  365,)  Evidence  based  upon  sucli  varying  averagfi  »s 
those  above  given  mnst  be  treated  as  speculative  and  unsafe. 

Blooil  Crystals.  Il^matiti. — Another  process  for  the  microscopical  de- 
tection of  blood  consists  in  procuring  crystal  from  the  dry  red  colonrii; 
matter  of  blood,  Lefamann  and  Knnze  ascertained  that  all  red  blood  ii 
capable  of  crystallization  or  of  breaking  np  into  crystalline  fornu,  fion 
FiB  111.  whatever  animal  or  organ  it  may  have  be« 

taken.  A  drop  of  blood  which  has  ben 
kept  a  day  is  allowed  to  evaporate  on  a  glw 
slide  :  a  drop  of  distilled  water  is  then  tditi- 
and  the  whole  is  covered  with  a  slip  of  tbin 
glass.  After  a  time,  when  the  water  bu  » 
some  extent  evaporated,  regular  red-colonn^ 
crystals,  of  varions  sizes  and  forms,  ssehu 
those  represented  in  the  qnadrant  a  d  Ge- 
I'2I,  arc  visible.  Some  are  colnmnsr  ui 
prisnintic,  while  others  are  in  the  foim  <! 
rhombic  plates.  The  second  quadrant,  b.  n- 
presents  the  crystals  procured,  by  a  Eimibr 
iii™d<rjrtni!,  proceiia,  from  the  heart-blood  of  a  cat,    Tht 

thirtl,  c,  crvKtjils  from  the  venons  blood  of  a  guinea-pig,  which  appot 
in  rcguhir  tctmhedra;  and  the  fonrth,  J,  crystals  from  Uie  venous  blood  of 
A  fjqniiTcl ;  some  of  which  are  prismatic,  and  otben  in  the  form  of  ihoBbc 
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izaliedml  pUtes.  The  ciystak  are  represented  in  this  and  the  other 
ringfl  as  transparent.  They  are,  in  fact,  transliuMnt,  and  under  a 
iglit,  of  a  well-marked  red  or  red>brown  oolonr. 

fig.  122  the  first  quadrant,  a,  ahows  Fis.in. 

riams  and  rhombio  plates  obttuned  bj  ~ 

am  from  hnmanTenoaa  blood ;  h,  Vlooa- 
\a  from  hnman  blood  in  rhombic  plates, 
neated  by  Robin  and  Terdeil  ('  Chimia 
miqae '),  and  o,  crTStala  obtained  from 
I  blood,  b;  Knnze,  by  a  process  de- 
1  below.  Some  of  these  have  a 
dc  form  ;  othen  are  shaped  like  a  hemj^ 

and  a  few,  being  doable  at  one  ez- 
y,  have  the  appearance  of  a  swallow's 

In  the  quadrant  d  are  represented 
Is  as  obtained  by  Lehmann  from  the 
Dod  of  a  fish.  It  is  to  be  observed  of 
crystals  that  tbey  are  all  coloared,  haTUg  more  or  less  the  Md 

of  the  blood. 

applying  Lehmann's  process  to  a  fr^ment  of  a  dried  clot  of  human 

which  had  been  kept  for  six  months,  prismatic  crystals  were  seen, 

with  bodies  of  an  ovoid  shape.    A  nnmber  of  these  are  delineated  in 

igmving  fig.  123.     They  have  the  characters  of   the   phosphates 

ther  salts  of   the  blood.      No  rhombio  ftk.  ita. 

,  or  tetrahedia,  such  as  those  described 

;bmann,    were    Been.      The    prismatio 

Is  bad  the  cbaracten  of  triple  magneeiom 

late.    Tbey  were  colonrlees  on  a  red 

e  production  of  crystals  from  the  colour- 
atter  of  blood,  as  contained  in  a  dry 
am,  may  be  effected  by  evaporating  to 
laafragdtentof  the  blood-clot  or  stained 

with  an  excess  of  glacial  acetic  acid, 
lid  liquid  is  poured  off,  and  a  particle  of 
m  salt  may  then  be  added ;  more  acetic 
uid  the  evaporation  repeated.  The 
)  is  examined  by  a  microscopical  power  of  300  to  500  diameters, 
lood-crystals,  if  present,  appear  in  groups,  as  small  dark  specks. 
ire  somewhat  irregular  in  shape — bave  Fig.  lu. 

lly  aprismatia  form,  some  with  rhombic 
ations,  while  others  asanme  a  spindle 
.  and  others  again  are  joined  at  an 
so  as  to  resemble  a  bird's  tail,  or  they 
Ach  other  like  the  letter  X.  Hiemin- 
g,  from  human  blood,  were  found  to 
m  average  length  of  l-2250th  of  an 
and   a  width  of  l-9000tb  of  an  inch. 

obtained  from  sheep's  blood  were 
r  than  those  obtained  from  the  blood 
I  and  of  the  bullock.  A  fragment  of 
bollock's  blood,  which  had  Ijeen  on 
for  about  six  years,  gave,  when 
■ly  treated,  the  group  of  red-coloui-ed 
a  seen  in  b,  fig.  124 ;  and  blood  of  the  sbeep,  of  old  date,  gave  the  form 
The  crystals  in  the  latter  are  smaller  than  those  produced  from 
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hnman  and  bnlloak's  blood,  bat  the  reaeinblanoe  is  so  gnat,  that  it  notild 
be  obvionsly  impossible  to  baso  any  distinction  bettreen  hamau  and  uiimtl 
blood  upon  these  obserrations. 

Gwosdew  adopts  another  method,   which  embracea   the   nse  oE  tha 
BDKtnMOope,  as  well  as  tha  prodaction  of  crystals.     The  dry  dot  ia  treaUd 
with  alcohol  and  oarbooate  of  potash.  Tlie 
y^'.  '-'■■  red  Golonr  is  extracted,  and  this  girea  a 

single  band  in  the  spcclioscope  between  C 
and  D  on  the  spectmm.  The  colooniig 
matter  is  thrown  down  by  dilation  with 
water  and  the  addition  of  acetic  acid.  To 
procure  crystals  the  precipitate  is  dried, 
mixed  with  common  salt  and  glacial  acdic 
acid,  end  evaporated  at  212°  F.  C  Ueb« 
die  Darstellnng  der  Hamin,'  I86S.)  Bj 
Gwoedew'a  method  three  distinct  procesM 
for  the  detection  of  blood  may  be  thus  sp- 
plied  to  the  oolonring  matter  extracted 
from  a  small  stain.  The  colouring  matta 
of  blood  80  treated  may  be  coaverted  into 
qnaai-crystalline  forms,  still  preserrinfr 
its  red  coloar ;  and  microscopical  eridenix 
of  blood  may  be  thns  obtained,  in  osn 
in  which  the  blood  corpnscles  have  not  been  snccessfolly  extracted  bf 
liqukd*.  A  Tcry  small  quantity  of  dry  ooagalnm  will  suffice  to  yield  thk 
co?n>boratire  evidence. 

Bag  and  flea  spots  differ  in  appearance  from  blood.  The  residue  ii 
free  from  fibrin  and  from  blood- corpascles.  For  further  information  <m 
the  subject  of  blood-staina,  the  reader  is  referred  to  the  following  works : — 
'Blutkrystalle  TJntersnchnngen,'  von  W.  Preyer,  Jena,  1871 ;  Neumaim, 
■Erkennung  des  Blntes,'  Leipaig,  1869;  'Ann.  d'Hyg."  1865,  1,  139; 
18C8.  1,  130;  1870,  2,  432;  Henke's  '  Zeitschrift  der  S.  A.'  1844.  h  2. 
p.  273;  'Gay's  Hosp.  Rep.' 1851 ;  1867,  p.  432 ;  1870,  p.  274;  Casper* 
■  Vieiteljahrsschrift,'  1862,  vol.  1,  pp.  15,  260,  256;  1863.  vol.  2,  p.  193; 
18$?,  1,  354;  'Chemical  News,'  1868,  p.  124;  'Lond.  Med.  Hec.'  1882. 
p.  83 ;  and  '  Pharm.  Joor.'  xii.  p.  586. 


CHAPTER  40. 


Imputed  or  aelf-injlietcd  WoiindM. — The  qaestion  whether  a  wound  was  or 
was  not  self -inflicted,  may  refer  to  the  living  as  well  as  to  the  dead.  ThD£, 
:l  man  may  produce  woands  npon  liimself  for  the  pnrpose  of  simalating  a 
liomicitfn]  assault,  which,  for  varions  motives,  he  may  allege  to  have  been 
committed  upon  him.  With  the  motives  for  the  self-infliction  of  wonndg, 
.1  medical  jnriat  ia  not  concerned— it  is  of  the  fact  only  that  he  can  tske 
cognizance.  One  of  the  most  remarkable  cases  of  this  kind  which  bave 
occnrred  in  England,  was  that  of  Bolam,  who  was  tried  for  the  murder  o! 
a  man  named  Millie,  at  the  Newcastle  Autumn  Assizes,  1839.  Bolamvu 
found  lying  in  an  apartment  which  had  been  fired  by  himself,  or,  as  h« 
alleged,  by  some  incendiary,  and  near  him  was  the  body  of  the  deceased, 
who  had  evidently  been  killed  by  violence — the  skull  having  been  extensive^ 
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fracttkred  by  a  poker  lying  near.  The  prisoner,  when  fonnd,  was  eitbei^ 
nsenstble  or  pretended  to  be  so.  He  stated  that  he  had  been  saddenly 
ittacked  by  a  man,  and  knocked  down  by  a  blow  on  the  right  temple, 
kfter  attempting  to  escape,  he  was  again  Imocked  down.  He  then  felt  a 
mife  at  his  throat,  but  admitted  that  he  did  not  pnt  np  bis  hands  to 
irotect  it.  His  hands  were  not  cnt.  He  said  he  remembered  receiving 
ome  blows  on  his  body,  but  he  became  insensible,  and  recollected  nothing 
Dore.  On  examining  his  throat,  there  was  a  wound  an  inch  and  a  half  in 
ength  on  the  left  side  of  the  neck,  a  quarter  of  an  inch  below  the  jaw.  It 
nd  penetrated  nearly  through  the  true  skin,  and  was  of  inconsiderable 
stent.  A  small  quantity  of  blood,  which  had  flowed  down  on  the  inside  of 
IIS  cravat,  had  escaped  from  this  wound.  There  were  many  cuts  on  his 
mi  at  the  back  and  sides,  through  his  waistcoat,  shirt,  and  flannel-shirt ; 
nt  there  were  no  corresponding  cuts  or  stabs,  nor,  indeed,  any  mark  of 
Bjiny  upon  the  skin.  The  question  was  whether  these  wounds  were 
bticted  by  the  unknown  person,  who  was  alleged  to  have  fired  the  premises 
ad  murdered  the  deceased,  or  whether  the  prisoner  had  inflicted  them  on 
dmself ,  in  order  to  divert  attention,  and  conceal  the  crime  which  he  was 
flensed  of  having  committed.  No  motive  for  the  imputed  crime  was  dis- 
lOfered :  but  the  medical  facts  relative  to  the  self -infliction  of  wounds  were 

0  strong,  that  he  was  convicted  of  manslaughter.  There  was  no  doubt 
}mi  the  prisoner  had  produced  the  wounds  upon  himself  in  order  to  remove 
hb  suspicion  that  he  had  caused  the  death  of  the  deceased.  They  were 
nperficial,  involved  no  important  organs,  and  bore  the  characters  which 
iiose  wounds  only  would  have,  which  had  not  been  produced  with  a 
micidal  intention. 

Soon  after  Bolam's  case,  one  somewhat  similar  occurred  in  London. 
Rte  steward  of  a  club-house  was  found  one  morning  in  bed  wounded,  and 
hb  cash-box  of  the  club  was  missing.  Circumstances  led  the  police  to 
Qipect  that  no  one  could  have  broken  into  the  house ;  but  the  man  him- 
'ttt  was  considered  so  trustworthy,  that  no  suspicion  was  entertained  of 
li  having  been  concerned  in  the  robbery.  Bransby  Cooper,  who 
xsmined  him,  found  the  wounds  on  his  person  of  a  trivial  character ;  and 
iiere  was  no  doubt,  from  what  subsequently  transpired,  that  he  had  pro- 
nced  them  on  himself,  for  the  purpose  of  averting  suspicion. 

It  is  not  always  easy  to  trace  a  motive  for  the  production  of  these 
^juries;  and  when  a  reasonable  motive  is  not  immediately  discovered, 
ersons  are  apt  to  be  misled  and  to  credit  the  story.  When  a  person 
itending  to  commit  suicide  fails  in  the  attempt,  he  has  sometimes,  under 
sense  of  shame,  attributed  the  infliction  of  a  wound  in  his  throat  to 
Kiother ;  but  facts  of  this  kind  may  without  difficulty  be  cleared  up  by 
ireumstantial  evidence.  Imputed  wounds,  if  we  except  the  case  of  an  actual 
ttempt  at  suicide,  in  which  the  injury  is  commonly  severe,  are  generally 
t  a  tujperfidal  character,  consisting  of  cuts  or  incisions  not  extending 
ebw  the  true  skin ;  deep  stabs  are  seldom  resorted  to  where  the  purpose 

1  not  suicide,  but  merely  to  conceal  other  crimes.  Further,  these  wounds 
re  in  front  of  the  person,  and  may  be  on  the  right  or  left  side,  according 
}  whether  the  person  is  right  or  left-handed.  They  have  also  been 
merally  wumerousy  and  widely  scattered;  sometimes  they  have  had  a 
nnplete  parallelism,  unlike  those  which  must  have  been  inflicted  by  an 
Iversary  during  a  mortal  conflict  with  a  weapon.  The  luinda  are  seldom 
ounded,  although  in  the  resistance  to  real  homicidal  attempts,  these  parts 
immonly  suffer  most  severely.  The  injuries  are  not  usually  situated  over 
ose  parts  of  the  body  in  which  wounds  are  by  common  repute  considered 
Trial,  and  there  is  in  general  an  entire  want  of  correspondence  between 
B  situation  of  the  wounds  on  the  persoD,  and  the  cuts  or  other  marks  oa 


580  CUTS  ON  THE  DBESS  IN  IMPUTED  WOUNDS. 

the  dress ;  or  the  cats  in  the  dress  are  not  reconcilable  with  the  articles  of 
dress  having  been  worn  when  they  were  prodaced.     Facts  of  this  kind 
require  special  attention.     In  a  case  which  oocarred  to  Marc,  a  young 
man  alleged  that  he  had  received  a  sword-cut  on  the  forehead  from  some 
assailants  who  had  escaped.     He  stated  that  he  wore  at  the  time  a  htnd* 
kerchief  ronnd  his  head,  a  cotton  cap,  and  a  common  cap  with  an  elastie 
front,  which  he  alleged  had  been  cut  through.     There  was  a  longitudinal 
wound,  quite  superficial  and  about  an  inch  long,  at  the  upper  and  righi 
part  of  the  frontal  bone,  passing  downwards  from  lefi^  to  right.    The  cut 
in  the  felt  of  the  cap,  which  was  very  soft,  passed  obliquely  from  righi  to 
left^  and  was  about  three  inches  in  length.     The  cut  was  not  so  clean  or 
regular  as  if  it  had  been  produced  by  a  sword ;  there  was  very  little  blood 
upon  the  cap,  and  only  on  the  edge  of  the  incision.    The  silk  handkerchief 
was  cut  in  an  irregulai*  manner.     When  the  person  was  requested  to  pboe 
the  cap  and  other  articles  upon  his  head  in  the  position  in  which  he  stated 
they  were  when  he  was  attacked,  it  was  found  to  be  impossible  to  adjost 
them  so  as  to  make  the  incisions  correspond,  and  the  cap  conld  not  \» 
worn  over  the  folded  handkerchief.     This  rendered  it  certain  that  tiie 
wound  had  not  been  inflicted  in  the  manner  described.     Besides,  a  bbw 
of  a  sword  which  would  have  divided  the  felt  and  silk  handkerchief,  would 
at  the  same  time  have  produced  a  much  deeper  wound  on  the  forehead 
than  that  which  was  found.     In  a  case  reported  by  Bayard,   the  false- 
hood of  a  similar  charge  was  demonstrated  by  the  want  of  correspondezkoe 
between  the  cuts  in  the  clothes  and  those  found  on  the  person.     ('  Ann. 
d'Hyg.'  1847,  2,  222.     See  also  case  of  Wiggins,  p.  520.)     In  comparingr 
cuts  on  the  dress  vdih  wounds  on  the  person,  there  are  several  circum- 
stances to  be  attended  to.     What  articles  of  dress  were  worn  at  the  time 
of  the  assault  ?     In  a  case  of  stabbing  all  ought  to  present  marks  of  per* 
foration,  corresponding  in  direction,  form,  size,  sharpness  of  the  edges  of 
the  weapon,  <!bc.     In  imputed  wounds  the  marks  on  several  layers  of  drees 
may  not  correspond  with  each  other  in  the  characters  above  mentioned.   It 
is  very  difficult  for  a  man  simulating  such  injuries  so  to  arrange  his  clothes 
when  off  his  person,  as  to  deceive  a  careful  examiner.     There  will  be  some 
inconsistency  or  want  of  adjustment.     Apart  from  the  fact  that  several 
stabs  or  cuts  cannot  exist  on  the  same  part  of  the  clothes,  without  one  or 
more  being  stained  with  blood  on  the  outside  or  inside,  an  impostor  may 
either  do  too  much  or  too  little,  and  thus  lead  to  his  detection.     (Case  (J 
Wiggins^  p.  520.)     In  a  case  of  alleged  arson  to  defraud  a  fire  insurance 
company,  which  excited  much  public  discussion  in  London  many  years 
since,  a  simple  circumstance  led  to  the  inference  that  certain  stabs  or  cnts^ 
through  a  shirt  had  not  been  produced  while  the  shirt  was  on,  but  while  it 
WBA  off  the  body.     There  were  two  cuts  in  the  shirt  near  to  each  other, 
precisely  similar  in  size,  form,  and  direction  ;  in  fact,  the  knife  or  dagger 
producing  them  must  have  gone  through  a  fold  of  the  shirt  to  prodace 
them,  so  accurate  was  the  correspondence.     Then,  however,  it  followed 
that  the  shirt  could  not  have  been  upon  the  body  of  the  wounded  person 
as  he  alleged,  because  a  stab  through  a  shirt  when  worn  over  the  skin 
must,  in  order  to  reach  the  body,  traverse  not  only  a  fold  (producing  two 
cuts),  but  another  layer  in  contact  with  the  skin,  and  thus  produce  thres 
cuts,  or  in  the  event  of  traversing  two  folds,  five  cuts.     In  simulating  the 
wounds  by  cuts  on  the  shirt,  the  person  is  supposed  to  have  forgotten  this, 
and  have  merely  stabbed  a  fold  of  the  shirt  while  lying  on  a  table,  or  in 
some  situation   convenient  for   the  pui*pose.     This,  among   other  facts, 
rendered  it  probable  that  the  slight  wounds  on  the  chest  were  self-inflicted. 
A  case  occurred  at  Nottingham  in  1872,  which  shows  how  persons  who 
inflict  wounds  and  at  the  same  time  cut  the  di-ess  covering  the  wounded 
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part,  may  famish  evidence  against  themselyes*  A  yonth  charged  a  man 
with  unlawfully  wounding  him  on  the  highway.  He  stated  that  the  man 
had  stabbed  him  in  the  arm,  cutting  through  his  shirt  and  coat-sleeve. 
There  was  no  attempt  at  robbery,  and  no  motive  for  such  an  act.  On 
^Qoynining  the  coat  and  shirt-sleeve,  it  was  found  that  they  had  been  cut, 
hit  there  was  no  corresponding  cut  in  the  lining  of  the  coat-sleeve.  The 
prosecutor  could  give  no  explanation  of  this.  It  was  clear  that  the  charge 
was  false,  that  there  had  been  no  cutting  or  stabbing  by  another,  but  that 
ihe  wound  was  self-inflicted,  when  the  coat  was  not  worn. 

It  has  been  contended  that  no  rules  can  be  laid  down  for  the  detection 
of  such  cases ;  each  must  be  decided  by  the  facts  which  accompany  it. 
Vevertheless,  the  details  of  those  above  mentioned  will  serve  to  direct  the 
inquiries  of  a  practitioner.  The  facts  which  he  must  endeavour  to  ascer- 
taiii  are  the  following : — 1.  The  relative  positions  of  the  assailant  and  the 
ioailed  person  at  the  time  of  the  alleged  attack.  2.  The  situation,  direc- 
lioii,  and  depth  of  the  wound  or  wounds.  8.  The  situation  or  direction 
€f  marks  of  Uood  or  wounds  on  the  person  or  dress  of  either,  or  of  both 
the  assailant  and  assailed.  4.  The  marks  of  blood,  and  the  quantity 
effused  at  the  spot  where  the  mortal  struggle  is  alleged  to  have  taken 
place.  The  importance  of  these  inquiries  cannot  be  over-estimated.  A 
atrong  suspicion  was  raised  against  the  late  Duke  of  Cumberland,  in  the 
year  1810,  in  reference  to  the  death  of  SellU,  when  a  proper  examination 
of  the  wounds  on  the  deceased  would  have  shown  that  they  might  have 
heen  self-inflicted. 

Imputed  wounds  are  generally  cuts  or  stahs.    They  are  seldom  of  the 
contused  kind :  the  impostor  cannot,  in  reference  to  contusions,  so  easily 
calculate  upon  the  amount  of  mischief  which  is  likely  to  ensue.     Bergeret, 
however,  has  related  some  cases  in  which  females  labouring  under  hysterical 
attacks  have  inflicted  upon  themselves  severe  contusions,  and  have  charged 
innocent  persons  with  attempts  to  murder.     (*  Ann.  d'Hyg.'  1863, 1,  463.) 
hi  general  the  inconsistency  of  the  story  is  so  palpable  as  to  betray  the 
imposture  at  once.    The  case  of  M.  Armandj  a  merchant  of  MontpeUier, 
who  was  tried  at  the  Assizes  at  Aix,  in  March,  1864,  for  an  alleged  mur- 
derous assault  upon  his  servant,  Maurice  Boux,  shows  the  readiness  with 
Wiiich  inconsistent  stories  are  sometimes  accepted  by  the  public.    This  case 
Wis  rather  one  of  imputed  homicidal  strangulation  than  imputed  wounding ; 
llevertheless  a  foundation  was  laid  for  medical  opinions  by  the  presence,  as 
it  WB8  alleged,  of  a  slight  excoriation  of  the  skin  on  the  nape  of  the  neck. 
The  injury  was  so  slight  that  it  escaped  the  observation  of  some  medical 
KHen  wno  examined  the  complainant,  and  there  could  be  no  doubt  from  the 
hcts  that  it  had  been  produced  either  accidentally  or  designedly  by  the 
Bomplftiuant  on  himself.      Several  medical  gentlemen,  taking  the  man's 
ktory  as  true,  asserted  without  any  qualification,  1.  That  a  blow  on  the 
lape  of  the  neck  might  produce  cerebral  concussion  and  syncope.     2.  That 
k  blow  to  produce  such  efEects  need  not  be  violent ;  and  3.  That  such  a 
ilovr  so  inflicted  would  not  always  leave  upon  the  skin  marks  of  contusion 
tr  ecchymosis.     These  admissions  were  taken  by  the  Court  to  support  the 
nan's   story — ^that  his  master  struck  a  severe  blow  on  the  back  of  his 
leck;  and  this  had  produced  concussion  of  the  brain,  and  that  he  had 
leen  rendered  insensible  for  many  hours.     ('  Ann.  d'Hyg.'  1864,  1,  451.) 
rhe  evidence  for  the  defence,  and  chiefly  that  given  by  Tardieu,  removed 
Jie  effect  produced  by  such  loose  medical  answers  as  these,  and  satis- 
ied  the  jury  that  the  statement  of  the  complainant  was  a  pure  fabrir 
sation.     The  accused  was  justly  acquitted  of  the  charge.     Although  it  has 
9een  elsewhere  stated  that  severe  blows  are  not  always  attended  with 
Bziernal  marks  of  violence  (pu  496),  it  by  no  meaxA  icSio'^%  ^i^oft^  %^^ 
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blows  hare  been  struck  in  all  eases  in  whioh  the  skin  presents  a  sli}i(k 
abrasion. 

Pistol-shot  wonnds  arc  sometimes  Yolnntarily  inflicted  for  the  pm^ 
of  imputing  murder,  or  extorting  charity.  A  man  intending  to  comimt 
(Suicide  by  fire-arms,  and  failing  in  the  attempt,  may  also  from  shame  w  a 
desire  to  conceal  his  act,  attribute  the  wound  to  the  hand  of  an  assaann. 
In  examining  such  imputed  wounds  they  will  not  be  found  to  involye  ritil 
parts,  except  in  cases  of  attempted  suicide,  and  they  will  possess  all  Uie 
characters  of  near- wounds  produced  by  gunpowder,  wadding,  or  a  ballet 
(See  GxTN-sHOT  Wounds.)  The  skin  around  will  be  more  or  less  lacerated 
and  bruised ;  there  will  be  much  ecchymosis,  and  the  hand  holding  the 
weapon,  as  well  as  the  dress  and  the  wounded  skin,  may  be  blackened  or 
burnt  by  the  exploded  gunpowder.  A  pistol-shot  wound  from  an  assssan 
may  be  produced  from  a  distance,  while  an  imputed  wound  which  is  pro- 
duced by  a  person  on  himself  must  always  partake  of  the  characters  of  ft 
near-wound.  If  the  weapon  has  been  charged  with  gun-cotton,  there  will 
bo  no  marks  of  blackening  on  the  person  or  dress,  but  there  may  be  marb 
of  burning. 


CHAPTER  41. 

THE  CAUSE  OF  DEATH  IK  WOUNDS — CAUTION  ON  ASSIGNING  TOO  MANX  CAUSES— 
WOUNDS  DIRECTLY  OR  INDIRKCTLT  FATAL — DEATH  FROM  HAEMORRHAGE — AMOOT 
OF  LOSS  OF  BLOOD  PROVING  FATAL — MODIFIED  BY  AGE  AND  OTHER  CIS- 
CUMSTANOES — FATAL  WOUNDS  OF  SMALL  ARTERIES — INTERNAL  HJEMORBHAGE 
— DEATH  FROM  MECHANICAL  INJURY  TO  A  VITAL  ORGAN — DEATH  FROM  SHOCI 
— BLOWS  ON  THE  ABDOMEN — FLAGELLATION — DEATH  FROM  NUMEROCS  15- 
JURIES  WITHOUT  ANY   MORTAL  WOUND. 

Cause  of  Death. — It  is  important  for  a  medical  witness  to  bear  in  mind  that 
in  all  cases  of  wounds  criminally  inflicted,  the  cause  of  death  must  be 
reasonably  certain.     No  man  ought  to  be  convicted  upon  mere  medial 
probability.     In  general,  there  is  only  one  real  cause  of  death,  althongli 
(it her  circumstances  may  have  assisted  in  bringing  about  a  fatal  residi 
Hence  it  is  our  duty,  when  several  apparent  causes  for  death  exist,  to 
determine  which  ^vas  the  real  cause ;  and  in  stating  it  to  the  Court  to«be 
prepared  to  offer  our  reasons  for  this  opinion.     In  most  cases  of  loctl 
injury,  wh€*n  a  person  dies  speedily,  there  will  be  no  ^i^reat  troDble  in 
settling  whether  disease  or  the  wound  was  the  cause.     A  di£Eicnlty  mftjt 
however,  exist  when  a  person  has  recovered  from  the  first  effects  of  ft 
wound,  and  has  subsequently  died.     Besides,  there  may  be  cases  in  whicli 
the  cause  of  death,  in  spite  of  the  most  careful  deliberation,  will  be  stall 
obscure ;  or  sometimes  it  may  happen  that  the  death  of  a  person  appears 
to  be  as  much  dependent  on  bodily  disease  as  on  an  injury  proved  to  hsTe 
been  received  at  the  time  he  was  labouring  under  disease.     How  is  an 
opinion  to  be  expressed  in  such  a  case?      The  course  which  a  medical 
witness  ought  to  pursue,  provided  ho  has  duly  deliberated  on  the  circum- 
stances before   he  appears   in  court,  and  his  mind  is   equally  balanced 
iH'twivu  the  two  causes,  is  to  state  at  once  his  doubt  to  the  jury  without 
eiroum locution,    and  not  allow  it  to  be  extracted  from   him   in  croa»- 
exami  nation.     OcoasionaUy  many  causes  of  death  are  assigned  by  a  witness, 
anil  in  a  case  of  this  kind  an  acquittal  is  commonly  directed. 

Wf^ufuis  dimcilif  or  indirecily  fatal. — A  wound  mar  cause  death  either 
iiirtcaf/  or  indir^tl^,    A  wxiund  operates  as  a  direct  'camte  of  dsaih  whea 
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the  Tfonnded  person  dies  either  immediately,  or  very  soon  after  its  in- 
fliction ;  and  there  is  no  other  cause,  internally  or  externally,  to  account  for 
death.  In  wonnds  which  canse  death  indirectly,  it  is  assumed  that  the 
deceased  snrriyes  for  a  certain  period,  and  that  the  wound  is  followed  by 
inflammation,  pyeemia,  tetanus,  or  some  other  mortal  disease,  which  is  a 
direct,  and  not  an  unusual  consequence  of  the  injury.  Under  this  head 
may  be  also  arranged  all  those  oases  which  prove  fatal  by  reason  of 
lorgical  operations  rendered  imperatively  necessary  for  the  treatment  of 
injuries — ^presuming  that  these  operations  have  been  performed  with 
ofdiuary  skill  and  care.  We  shall  for  the  present  consider  only  the  direct 
taiues  of  death  in  cases  of  wonnds.  They  are  three  in  number: — 
L  Hmmorrhagej  or  loss  of  blood.  2.  Great  mechanical  injury  done  to  an 
01)^  important  to  life.  3.  Shoek^  or  concussion,  affecting  the  brain  or 
ipmal  marrow,  whereby  the  functions  of  one  or  more  vital  organs  are 
arrested,  sometimes  with  but  slight  injury  to  the  part  struck  or  wounded. 
Vrom  either  of  these  causes,  a  wounded  person  may  die  immediately  or 
within  a  few  minutes. 

1.  Death  from  hcBmorrhag^^-^lioaB  of  blood  operates  by  producing  fatal 
syncope  (p.  163).  A  quantity  of  blood  escaping  from  a  vessel,  although 
insnfficient  to  cause  death  bv  affecting  the  heart  and  circulation,  may 
Teadily  destroy  life  by  disturbing  the  functions  of  the  organ  or  part  into 
which  it  is  effused.  Thus,  a  small  quantity  effused  in  or  upon  the  sub- 
stance of  the  brain,  or  at  its  base,  may  prove  fatal  by  inducing  fatal  com- 
pression ;  and  again,  if,  in  a  case  of  wounded  throat,  blood  should  flow 
into  the  windpipe,  it  may  cause  death  by  asphyxia — ue,  by  stopping  the 
respiratory  process  (p.  164).  In  these  cases  it  is  obvious  that  the  blood 
aets  mechanically;  and  in  respect  to  the  last  condition,  a  medical  man, 
unless  circumspection  is  used,  may  involve  himself  in  a  charge  of  mala- 
pnzis.  -  In  wounds  of  the  chest,  involving  the  heart  and  lungs,  death  is 
frequently  due  not  so  mnch  to  the  actual  quantity  of  blood  effused,  as  to 
the  pressure  which  it  produces  upon  these  organs.  A  few  ounces  effused 
into  the  bag  of  the  heart  (pericardial  sac),  will  entirely  arrest  the  action 
(rf  this  organ.     ('  Friedreich's  Blatter  f .  Geriohtl.  Med.'  1882,  p.  163.) 

The  absolute  quantity  of  blood  required  to  be  lost  in  order  to  prove 
fatal,  will,  of  course,  vary  according  to  numerous  circumstances.  The 
roung,  the  aged,  they  who  are  labouring  under  infirmity  or  disease,  will 
wrish  sooner  from  loss  of  blood  than  others  who  are  healthy  and  vigorous, 
females,  costeris  paribus,  are  more  speedily  destroyed  by  bleeding  than 
Dales.  Infants  are  liable  to  die  from  this  cause,  as  a  result  of  slight 
rounds.  An  infant  has  been  known  to  bleed  to  death  from  the  bite  of 
r  single  leech,  or  from  the  simple  operation  of  lancing  the  gums.  Even 
he  healthy  and  vigorous,  when  their  vital  powers  have  been  depressed  by 
naltreatment  or  by  brutal  violence,  will  sink  under  the  Joss  of  a  oom- 
laratively  small  quantity  of  blood.  (See  '  Watson  on  Homicide,'  p.  90.) 
I  medical  jurist  must  not  forget  that  some  persons  have  a  predisposition 

0  excessive  bleeding  from  slight  injuries;  and  this  condition  is  often 
lereditary.  The  slightest  wound  or  puncture — the  bite  of  a  leech  or  the 
extraction  of  a  tooth — ^will  be  attended  with  a  loss  of  blood  which  cannot 
le  arrested,  and  which  will  slowly  lead  to  death  by  exhaustion.  Gases 
lave  been  frequently  recorded  of  ivJxbl  hesmorrhage  following  the  extraction 
ii  teeth,  when  there  had  been  previously  nothing  to  indicate  the  probable 
occurrence  of  death  from  so  trivial  a  cause.  (For  striking  instances  of 
his  remarkable  tendency  to  hfomorrhage  in  a  family,  see  ^  Brit,  and  For. 
iCed.  Rev.*  vol.  17,  p.  247;  also,  'Med.  Gan.'  May,  1842.)  In  the  thirty- 
unth  volume  of  the  latter  journal,  p.  86,  a  case  is  reported,  in  which 

01  Tttt-usua]  degree  of  bleeding  followed  a  compoxmidL  ix^yctos^  ^1\^[^a\«% 
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Sach  cases  are  detected  without  difficnltj ;  since  a  surgeon  may  aliTBjs 
infer,  from  the  part  injured  and  the  extent  of  the  injury,  whether  the 
bleeding  is  likely  to  be  copious  or  not.  When  a  person  bleeds  to  detth 
from  what  would,  under  common  circumstances,  be  a  simple  wound,  the 
admission  of  this  fact  may  in  certain  cases  lessen  the  responsibility  of  an 
accused  person. 

A  sudden  loss  of  blood  has  a  much  more  serious  effect  than  the  same 
quantity  lost  slowly.  A  person  may  fall  into  a  fatal  S3mcope  from  a 
quantity  of  blood  lost  in  a  few  seconds,  which  he  would  have  been  able  to 
bear  without  sinking  had  it  escaped  slowly.  This  is  the  reason  why  the 
wound  of  an  artery  proves  so  much  more  rapidly  fatal  than  that  of  a  vein. 
Death  speedily  follows  the  wound  of  a  large  artery  like  the  carotid ;  but  it  takes 
place  with  equal  certainty,  although  more  slowly,  from  wounds  of  smaller 
arteries.  In  a  case  in  which  one  of  the  intercostal  arteries  was  wounded 
by  a  small  shot,  haBmorrhage  caused  death  in  thirty-eight  hours  (see  pod). 
The  loss  of  blood  which  follows  the  division  of  the  smaller  branches  of  the 
external  carotid  artery,  is  often  sufficient  to  destroy  life,  unless  timely  assist- 
ance be  rendered.  A  case  was  tried  (Berkshire  Spring  Ass.  1832),  in 
which  it  was  proved  that  the  prisoner  had  killed  his  wife  by  stabbing 
her  in  the  leg;  a  small  artery  (the  anterior  tibial)  was  divided,  and  the 
woman  died  from  hssmoiThage  half  an  hour  afterwards.  Wounds  of 
artenes,  even  smaller  than  these,  might  in  some  subjects  prove  fatal,  if  so 
assistance  were  at  hand.  Watson  mentions  a  case  in  which  the  intenud 
mammary  artery  on  the  left  side  was  divided  by  a  stab  in  the  chest.  The 
woman  died  on  the  ninth  day,  and  four  pounds  of  blood  were  found  efFosed 
on  that  side.  In  another  case  in  which  an  intercostal  artery  was  divided, 
six  pounds  of  blood  were  effused.  (*  Wataon  on  Homicide,'  p.  101.)  In  both 
cases,  as  in  most  wounds  of  the  chest,  the  blood  not  only  affected  the 
system  by  its  loss,  but  by  its  compressiug  the  lungs  and  impeding  respiia- 
tion.  Wounds  of  large  veins,  such  as  the  jugular,  may,  from  the  quantitv 
of  blood  suddenly  lost,  speedily  destroy  life.  If  a  wound  is  in  a  vascular 
part,  although  no  vessel  of  any  importance  be  divided,  the  person  may  die 
from  bleeding.  It  is  difficult  to  say  what  quantity  of  blood  should  be  lost, 
in  order  that  a  wound  may  prove  fatal.  The  whole  quantity  contained  in 
the  body  of  an  adult  is  calculated  at  about  one-thirteenth  of  its  weight— 
I.e.  about  twelve  pounds.  According  to  Watson,  the  loss  of  from  five  ia 
eight  pounds  is  sufficient  to  prove  fatal  to  adults.  But  while  this  may 
be  near  the  truth,  many  persons  vriW  die  from  a  much  smaller  quantity : 
the  rapidity  vrith.  which  the  effusion  takes  place  having  a  considerable 
influence. 

Interned   Jicpmorrhage, — Hsemon^hage  may  prove  fatal,   although  the 
blood  does  not  visibly  escape  from  the  body.     In  incised  wounds,  the  flow 
exteimally  is  commonly  abundant ;  but  in  contused,  punctured,  and  gon- 
shot  wounds,  the  effusion  may  take  place  internally  and  rapidly  cause  death. 
In  severe  contusions  or  contused  wounds,  involving  highly  vascular  parts, 
the  effusion  may  go  on  to  an  extent  to  prove  &tal,  either  in  the  cavities  of 
the  body  or  throughout  the  cellular  membrane  and  parts  adjacent :  many 
pounds  of  blood  may  thus  be  slowly  or  rapidly  effused.     The  most  &tal 
internal  htemoiThages  are  those  which  follow  ruptures  of  the  organs  from 
violence  or  disease.     Ruptures  of  the  heart,  lungs,  liver,  and  kidneys,  have 
thus  caused  death.     In  1864,  a  man  who  had  been  run  over  waa  brought 
to  Guy's  Hospital.     He  complained  of  pain  in  the  back,  but  there  were  no 
symptoms  of  severe  injury,  and  no  mailEi  of  violaDoe  were  seen  on  the  skin 
of  the  back.     He  leift^|J|||ri||jM|l|MB|ri;iiiA  lome  assistance  to  his 
house.     A  few  ^MflMHl^^^^^^^^lBhi''^  ^  heA»    On  inspeotum 
there  waa  p  ~  *"m  abdomen.    This  had 
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^nooeeded  from  one  kidney,  which  had  been  mptnred  transverselj  throngh 
Jk  whole  substance.  In  these  cases  the  hflemorrhage  is  not  immediate. 
Slight  mnscnlar  exertion  may  accelerate  it  and  cause  death.  In  death 
from  severe  fla^llation,  blood  may  be  e£Eased  in  large  quantity  beneath 
the  skin  and  among  the  muscles ;  this  effusion  will  operate  as  fatally  as  if 
h  bad  flowed  from  an  open  wound. 

The  means  of  ascertaining  whether  a  person  has  died  from  bleeding  by 
sn  open  wound  are  these : — Unless  the  wound  is  situated  in  a  vascular  part 
"ve  uiall  find  the  vessel  or  vessels  from  which  the  blood  has  issued,  divided 
—the  neighbouring  vessels  empty,  and  the  body  more  or  less  pallid ; 
itthough  this  last  condition  is  of  course  liable  to  be  met  with  in  certain 
4Siies  of  disease,  as  also  under  copious  venesection — points  easily  determined 
1w  an  examination.  The  blood  will  commonly  be  found  more  or  less 
wtted  or  coagulated  on  those  surfaces  on  which  it  has  fallen.  If,  with 
ttese  signs,  there  is  an  absence  of  disease  likely  iJb  prove  rapidly  fatal,  and 
ao  other  probable  cause  of  death  is  apparent,  it  may  be  fairly  referred  to 
loss  of  blood.  This  opinion  may,  however,  be  materially  modified  in 
leference  to  open  wounds,  by  the  fact  of  the  body  not  being  seen  on  the 
a|iot  where  the  injury  was  actually  inflicted — by  the  wound  having  been 
sponged — the  blood  removed  by  washing,  and  all  traces  of  bleeding 
4Brtroyed.  Under  these  circumstances,  the  case  must  in  a  great  measure 
be  made  out  by  presumptive  proof ;  and  here  a  medical  witness  may  have 
ibe  duly  thrown  upon  him  of  examining  articles  of  dress,  furniture,  or 
^teuxms,  for  marks  or  stains  of  blood. 

It  must  not  be  supposed  that  all  the  blood  met  with  round  a  wounded 
dead  body,  or  in  a  cavity  of  the  body,  was  actually  effused  during  life.  As 
soon  as  the  heart's  action  ceases,  the  arteries  pour  out  no  more ;  but  the 
Uood,  so  long  as  it  remains  liquid,  t.e.  from  four  to  eight  or  ten  hours,  and 
ibe  warmth  of  the  body  is  retained,  continues  to  drain  from  the  divided 
vessels.  The  quantity  thus  lost,  however,  is  not  considerable,  unless  the 
Mns  implicated  are  large,  or  the  part  is  highly  vascular,  i.e.  full  of  small 
nwols.  In  wounds  involving  the  great  vessels  of  the  neck  the  blood  which 
drains  from  the  wounded  part  after  death  may  be  large. 

2.  Death  from  great  mechanical  injury  done  to  a  vital  organ. — ^We  have 
nstances  of  this  becoming  a  direct  cause  of  death  in  the  ci'ushing  of  the 
heart,  lungs,  or  brain,  by  any  heavy  body  passing  over  or  falling  on  the 
•cavities,  as  in  railway  accidents.  The  severe  mechanical  injury  is  some- 
times accompanied  by  a  considerable  effusion  of  blood,  so  that  the  person 
really  dies  from  hasmorrhage  ;  but  in  other  instances  the  quantity  of  blood 
loci  18  inconsiderable,  and  the  fatal  effects  may  be  refezred  to  shock. 
Sometimes  a  slight  amount  of  violence  may  prove  fatal.  These  are,  how- 
ef«r,  to  be  regarded  as  exceptional  instances.  (See  *  Med.  Times  and  Graz.' 
Aag.  1854) 

8*  Death  from  shock, — This  is  sometimes  a  direct  cause  of  death  under 
ibe  infliction  of  external  violence ;  and  in  this  case  life  is  destroyed  with- 
ont  the  injury  being  to  all  appearance  sufficient  to  account  for  so  speedily 
fatal  a  result.  Savory  has  suggested  that  death  from  shock  is  nothing 
more  than  death  from  temporary  exhaustion  of  nerve-force,  the  result  of  a 
▼iolent,  sudden,  and  excessive  expenditure  of  it.  ('  Lcct.  on  Life  and 
Death,*  p.  171.)  Whatever  theory  may  be  adopted  to  explain  it,  there  is 
no  donbt  that  a  person  may  die  from  what  is  termed  shock,  without  any 
nuurks  of  severe  injury  being  discovered  on  his  body  after  death.  We  have 
exttmples  of  this  mode  of  death  in  accidents  from  lightning,  or  from  severe 
bums  or  scalds,  in  which  the  local  injury  is  often  far  from  suflicient  to 
explain  the  rapidly  fatal  consequences.  As  instances  of  this  form  of  death 
from  violenoe,  maj  be  also  cited  those  cases  in  w\n.c\i  a  i^qx^oxl  \^&a\)i^'CL 
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snddenlj  killed  bj  a  blow  upon  the  npper  part  of  the  abdomen  or  on  the 
pit  of  the  stomach,  which  is  sapposed  to  operate  by  prodncing  a  fatal  im-  I 
pression  on  the  nerves  and  nerve-ganglia.  Whether  this  be  or  be  not 
the  true  explanation,  it  is  admitted  that  a  person  may  die  from  id 
Himple  a  cause  without  any  mark  of  a  braise  externally,  or  physial 
injury  internally,  to  account  for  death.  On  the  skin  there  may  be  some 
abrasion  or  slight  discoloration;  but  as  it  has  been  elsewhere  stated 
(p.  496),  these  are  neither  constant  nor  necessary  accompanimenti  o! 
a  blow.  ('Med.  Gaz.'  vol.  44,  p.  213.)  Convictions  for  manslaaghter 
have  taken  place,  when  death  has  been  produced  under  these  cironmstances. 
('  Travers  on  Constitut.  Irritation,'  p.  432 ;  and  Bransby  Cooper's  '  LecU 
on  Surgery,'  p.  443;  Wounds  of  the  Abdomen,  past;  *  Watson  on  Homi* 
cide,'  p.  75.)  Concussion  of  the  brain,  unattended  by  visible  mechanicil 
injury,  famishes  another  example  of  this  kind  of  death.  A  man  receives 
a  severe  blow  on  the  hefld ;  he  falls  dead  on  the  spot,  or  becomes  sense- 
less and  dies  in  a  few  hours.  On  an  inspection,  there  may  be  merelj 
the  mark  of  a  slight  bruise  on  the  scalp ;  in  the  brain  there  may  be  no 
rupture  of  vessels  or  laceration  of  substance,  and  all  the  other  organs  of 
the  body  are  found  healthy.  In  certain  railway  accidents  persons  have  died 
under  somewhat  similar  circumstances.  There  has  been  no  physical  indica- 
tion of  a  mortal  injury,  and  no  cause  apparent  to  account  for  death.  This 
can  be  referred  only  to  the  shock  or  violent  impression  which  the  nervons 
system  has  sustained  fi*om  the  blow  or  yiolence.  A  medical  witness  most 
give  his  evideiico  with  caution  in  such  cases ;  since  it  is  the  custom  to  vtij 
in  the  defence  upon  the  absence  of  any  visible  mortal  wonnd  or  physical 
injury  to  account  for  death,  as  a  proof  that  no  injury  was  done.  A  tiial 
took  place  (Liverpool  Aut.  Ass.  1837),  wherein  several  persons  were 
charged  with  the  manslaughter  of  the  deceased,  by  kicking  him  behind 
the  right  ear.  The  medical  witness  deposed  that  there  was  in  this  spot 
the  mark  of  a  severe  bruise,  but  there  was  no  injury  whatever  to  the 
brain,  and  the  body  was  otherwise  healthy.  He  very  properly  ascrihed 
death  to  the  violent  shock  given  to  the  nervous  system,  and  the  Conrt 
admitted  that  the  cause  of  death  was  satisfactorily  made  out.  The  person 
who  inflicted  the  wound  was  convicted. 

There  is  another  form  of  shock,  which  is  of  some  importance  in  medical 
jurisprudence.     A  person  may  have  received  many  injuries^  as  by  blows  or 
stripes,  not  one  of   which,  taken   alone,  could,  in  medical  language,  be 
termed  mortal ;  and  yet  lie  may  die  directly  from  the  effects  of  the  violence^ 
either  on  the  spot,  or  very  soon  afterwards.     In  the  absence  of  any  large 
effusion  of  blood  beneath  the  skin,  death  is  commonly  referred  to  exhaus- 
tion, but  this  is  only  another  mode  of  expression ;  the  exhaustion  is  itself 
dependent  on  a  fatal  influence  or  impression  produced  on  the  nervons 
system.      A  prize-fighter,  after  having  during  many  rounds   sustained 
numei*ous  blows  on  the  body,  may,  either  at  or  after  the  fight,  sink  and  die 
exhausted.     His  body  may  present  marks  of  bruises,  or  even  lacerated 
wounds,  but  there  may  be  no  internal  changes  to  account  for  death.    In 
common  language,  there  is  not  a  single  injury  which  can  be  termed  mortali 
and  yet,  supposing  him  to  have  had  good  health  previously  to  the  fight, 
and  all  marks  of  disease  indicative  of  sudden  death  to  be  absent,  it  is  im- 
possible not  to  refer  his  death  to  the  direct  effect  of  the  violence.     It  is  a 
well-ascertained  medical  fact,  that  a  number  of  injuries,  each  comparativelj 
slight,  are  as  capable  of  operating  fatally  as  any  single  wound  whereby 
some  blood-vessel  or  organ  important  to  life  is  directly  affected.     Age,  sex, 
constitution,  and  a  previous  state  of  health  or  disease,  may  accelerate  or 
retard  the  fatal  consequences. 

A  case  of  a  somewhat  similar  kind  may  present  itself  in  the  pumshmeni 
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dfiagelkUum^  whioh  in  occasionally  followed  by  death,  either  as  a  direct 
oonseqnence  of  shock,  or  from  indirect  causes,  such  as  inflammation  and 
ite  oonseqnences.    At  the  trial  of  Oovemor  Wall,  the  judge  directed  the 
krj  that  the  long  continuance  and  severity  of  pain  (in  flagellation)  may 
be  poroductiye  of  as  fatal  consequences  as  if  instruments  or  weapons  of  a 
ifittmctiTe  kind  were  used.     It  is  not  often  that  scholastic  flagellation  is 
a  caase  of  death  in  this  country.     One  case,  however,  which  excited  public 
attention  from   the  atrocity  of  the  circumstances  attending  it,  was  the 
nbject  of  a  trial  for  manslaughter   (Beg,  t.  Hopley,  Lewes  Aut.  Ass. 
1860).    The  evidence  showed  that  the  prisoner  had  beaten  a  youth  of 
■zteen  most  severely  for  nearly  two  hours  with  a  rope  and  stick.     The 
•rtemal  wounds  were  slight,  but  an  inspection  showed  that  the  muscles 
M  well  as  all  the  soft  parts  beneath  the  skin   had  been  considerably 
kiDBed  and  lacerated,  and  that  there  were  extensive  effusions  of  blood  in 
tibe  cellular  membrane  of  the  arms  and  legs.     There  was  no  mortal  wound 
in  the  common  sense  of  the  term,  but  there  was  no  reasonable  doubt 
that  the  boy  had  died  from  the  violence  inflicted  on  him  by  the  prisoner. 
His  guilt  was  established  by  the  fact  that  he  had  endeavoured  to  conceal 
Hm  effects  of  his  violence  by  removing  the  marks  of  blood — that  he  had 
covered  the  body  of   the  deceased  with  clothing  so  as  to  conceal  the 
hnuBes — that  he  had  procured  a  coroner's  inquest  to  be  held  in  haste, 
■sd,  while  concealing  from  the  jury  the  fact  that  he  had  beaten  the 
JMth  on  the  night  of  his  death,  stated  that  he  had  found  him  dead,  and 
Rggested  that  he  might  have  died  of  disease  of  the  heart.     Thei*e  can  be 
«>  doubt  that  the  youth   died  either  while  the  prisoner  was  inflicting 
tiiB  violence  or  soon  afterwards.     No  attempt  was  made  to  dispute  the 
taoae  of  death.    Apart  from  the  depressing  effects  on  the  nervous  system 
of  long-continued  and  severe  pain,  there  was,  in  this  instance,  such  an 
effoaion  of  blood  internally  as  would  account  for  the  production  of  fatal 
aynoope. 

On  a  trial  for  murder,  which  took  place  in  Germany,  it  was  proved 
Aat  the  deceased  had  been  attacked  with  sticks,  and  that  he  had  been 
'aflerwards  flogged  on  the  back  with  willow  switches.  He  died  in  about 
ma  hour.  On  inspection,  there  was  no  mortal  wound,  nor  any  injury  to  a 
'Tital  organ ;  there  were  simply  the  marks  of  lacerations  and  bruises  on 
the  akin,  apparently  not  sufficient  to  account  for  death;  but  this  was, 
aevertheless,  very  properly  ascribed  to  the  violence.  (Henke,  '  Zeitschr. 
dflr  8.  A.'  1836 ;  also  '  Brit,  and  For.  Med.  Rev.'  Jan.  1837,  p.  249.)  The 
OMO  of  the  Duchess  ofPrcuUn,  who  was  murdei'ed  by  her  husband  in  Paris, 
in  1847,  furnishes  an  additional  proof  of  the  'fatal  effect  produced  by 
mnneroos  injuries.  On  an  inspection  of  the  body,  it  was  found  that  on 
ihe  head,  neck,  and  both  of  the  hands,  there  were  no  fewer  than  thirty 
^isfciiict  wounds,  some  contused,  and  others  incised  and  punctured.  There 
wttre  also  the  marks  of  many  bruises,  and  the  impressions  produced  by  the 
nails  of  the  assailant's  hand  over  the  mouth.  For  the  most  part  these 
ininries  were  alight,  and  not  one  could  be  said  to  be  necessarily  mortal. 
Tbm  meet  serious  wound  was  situated  on  the  right  side  of  the  neck ;  but 
even  here  the  carotid  artery  and  internal  jugular  vein  had  escaped  injury. 
Deaih  was  referred  to  the  loss  of  blood  which  had  taken  place  from  the 
numerous  wounds  inflicted  during  the  struggle  with  the  assassin.  ('Ann. 
d'Hyg.*  1847,  2,  377.)  From  these  considerations,  it  cannot  be  expected 
that  in  every  case  of  death  from  violence  or  maltreatment,  there  must  be 
some  specific  and  visible  mortal  injury  to  account  for  that  event.  "When 
the  circumstances  accompanying  death  are  unknown,  a  medical  opinion 
ahonld  be  expressed  with  caution ;  but  if  we  are  informed  that  the  deceased 
was  in  ordinary  health  and  yigonr  previous  to  the  inflicWoxL  oi^i^i^  V\'^'e^^^'» 
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and  there  is  no  morbid  cause  to  accoant  for  his  nMen  iUness  and  deatlif 
there  is  no  reason  why  we  should  hesitate  in  referring  death  to  the  eSeete 
of  a  number  of  injuries.    Among  non-professional  persons  a  prejudice  exists 
that  no  person  can  die  from  violence  iinless  there  be  some  distinctly  mortal 
wound  actually  inflicted  on  the  body ;  t.e.  a  msihle  mechanical  injury  to 
some  organ  or  blood-vessel  important  to  life.     This  is  an  erroneous  notion, 
since  death  may  take  place  ht>m  the  disturbance  of  the  functions  of  ui 
organ  important  to  life  without  this  being  necessarily  accompanied  by  t 
perceptible  alteration  of  structure. 

It  is  sometimes  a  difficult  question  to  decide  on  the  relatiye  degpcee  of 
mortality  of  several  wounds,  and  on  the  share  which  they  have  had  re- 
spectively in  causing  death.  (  See  p.  591. )  By  a  wound  being  of  itself  mortal^ 
we  are  to  understand  that  it  is  capable  of  causing  death  directly  or  indirectly, 
in  spite  of  the  best  medical  assistance.  It  is  presumed  that  the  body  is 
healthy,  and  that  no  cause  has  intervened  to  bring  about  or  even  aocelente 
a  fatal  result  The  circumstance  of  a  person  labouring  under  disease  when 
wounded  in  a  vital  part,  will  not,  of  course,  throw  any  doubt  upon  the  fuft 
of  such  a  wound  being  necessarily  mortal,  and  of  its  having  caused  death. 
If  there  should  be  more  wounds  than  one,  it  is  easy  to  say,  from  the  natnre 
of  the  parts  involved,  which  was  likely  to  have  led  to  a  fatal  result  In 
order  to  determine,  on  medical  grounds,  whether  a  wound  was  or  was  not 
mortal,  we  may  propose  to  ourselves  this  question :  Would  the  deceased 
have  been  likely  to  die  at  the  same  time,  and  under  the  same  circumstances, 
had  he  not  received  the  wound  ?  There  can  obviously  be  no  general  mk 
for  determining  the  mortal  nature  of  wounds.  Each  case  must  be  judged 
by  the  circumstances  which  attend  it.  The  effect  of  the  wound,  and  the 
intent  with  which  it  was  inflicted,  are  looked  to :  its  anatomical  relations, 
which  must  depend  on  pure  accident,  are  never  interpreted  in  the  prisoner's 
favour.  Some  extenuation  may,  perhaps,  be  occasionally  admitted  when 
a  wound  proves  mortal  through  an  indirect  cause,  as  inflammation  or  feves, 
and  medical  advice  was  obtainable,  but  not  obtained  until  every  hope  of 
recovery  had  disappeared.  It  appears,  however,  from  the  case  of  the 
Queen  v.  Thomas  and  others  (Gloucester  Aut.  Ass.  1841),  that  the  mere 
neglect  to  call  in  medical  assistance  is  not  allowed  in  law  to  be  a  mitigatoiy 
circumstance  in  the  event  of  death  ensuing.  The  deceased  died  from  the 
effects  of  a  severe  injury  to  the  head,  inflicted  by  the  prisoners,  bat  had 
had  no  medical  assistance.  The  judge  said  it  was  possible  that,  ^  if  he  had 
had  medical  advice,  he  might  not  have  died ;  but  whoever  did  a  wrongfol 
act  must  take  the  whole  consequences  of  it.  It  never  could  make  any 
difference  whether  the  party  injured  had  or  had  not  the  means  or  the  mind 
to  apply  for  medical  advice.'  The  prisoners  were  convicted.  According 
to  Lord  Hale,  if  a  man  be  wounded,  and  the  wound,  although  not  in  itself 
mortal,  turn  to  a  gangrene  or  fever  for  want  of  proper  applications,  or  from 
neglect,  and  the  man  die  of  gangrene  or  fever,  this  is  homicide  in  the 
aggressor ;  for  though  the  fever  or  gangrene  be  the  immediate  cause  of 
death,  yet  the  wound  being  the  cause  of  the  gangrene  or  fever  is  held  the 
cause  of  death,  causa  causati.  These  nice  questions  relative  to  the  shades 
of  responsibility  for  personal  injuries,  occasionally  arise  in  cases  in  which 
persons  have  been  wounded  at  sea  on  board  of  a  ship  in  which  there  was 
no  surgeon. 
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CHAPTER  42. 

DEATH  OF  WOUKDED  PBB80N3  FBOM  NATURAL  CAUSES — DISTINCTION  BETWEEN 
RIAL  AND  APPARENT  CAUSE — DEATH  FROM  WOUNDS  OR  LATENT  DISEASE — 
ACCELERATING  CAUSES — ^WHICH  OF  TWO  WOUNDS  CAUSED  DEATH? — DEATH 
FOLLOWING   SLIGHT  PERSONAL   INJURIES. 

deaih  of  wounded  persona  from  ncUwral  catues. — It  is  by  no  means  nnnsnal 
for  individuals  who  have  received  a  wonnd,  or  sustained  some  personal 
injnij,  to  die  from  latent  natural  canses ;  and  as,  in  the  minds  of  non- 
pnleesional  persons,  death  may  appear  to  be  a  direct  result  of  the  injary, 
fte  case  can  only  be  cleared  np  by  the  assistance  of  a  medical  practitioner. 
Such  a  coincidence  has  been  witnessed  in  many  instances  of  attempted 
niGide.  A  man  has  inflicted  a  severe  wound  on  himself  while  labouring 
wider  disease;  or  some  morbid  change,  tending  to  destroy  life,  has  occurred 
nlnequently  to  the  infliction  of  a  wound,  and  death  has  followed.  Without 
aeueful  examination  of  the  body,  it  is  impossible  to  refer  death  to  the  real 
OAse.  <The  importance  of  an  accurate  discrimination  in  a  ease  in  which 
ivonnds  or  personal  injuries  have  been  caused  by  another,  must  be  obvious. 
A  hasty  opinion  may  involve  the  accused  in  a  charge  of  manslaughter ;  and 
akhough  it  might  be  possible  to  show  on  the  trial  that  death  was  probably 
attributable  not  to  the  wound,  but  to  coexisting  disease,  yet  it  must  be 
lemembered,  that  the  evidence  of  a  surgeon  before  a  coroner  or  magistrate 
My  be  the  means  of  causing  the  person  charged,  to  be  imprisoned  for  some 
Bonths  previously  to  the  trial.  In  '  Gruy's  Hosp.  Rep.'  1850,  p.  230,  will 
be  founa  two  cases  in  which  death  from  natural  causes  was  wrongly 
iMgned  to  violence.  In  one  case  ('  Lancet,'  Feb.  15,  1845,  p.  185),  the 
deceased,  a  boy,  died  from  an  internal  strangulation  of  the  intestine  from 
Borind  causes,  after  wrestling  with  another  boy,  who  might,  but  for  a 
Dttefol  inspection  of  the  body,  have  been  erroneously  charged  with  having 
BMiied  his  death.  (For  a  similar  case,  see  '  Med.  Gaz.'  vol.  37,  p.  702 ; 
ibo  Casper's  '  Wochenschrift,'  May  24,  1845.) 

Deaths  from  wounds  or  latent  disease, — ^A  natural  cause  of  death  may 
16  lurking  within  the  body  at  the  time  that  a  wound  is  criminally  inflicted, 
Ad  a  close  attention  to  the  symptoms  preceding  and  the  appearances  after 
leath  can  alone  enable  a  surgeon  to  distinguish  the  real  cause.  A  man 
nay  be  severely  wounded,  and  yet  death  may  take  place  from  rupture  of 
he  heart,  the  bursting  of  an  aneurism,  from  apoplexy,  phthisis,  or  other 
Aorbid  causes  which  it  is  here  unnecessary  to  specify.  ('  Cormack's  Ed. 
'our.'  May,  1846,  p.  343.)  If  death  can  be  cleai*ly  traced  to  any  one  of 
hese  diseases,  the  prisoner  cannot  be  convicted  of  manslaughter ;  for  the 
nedical  witness  may  g^ve  his  opinion  that  death  would  have  taken  place 
ibout  the  same  time  and  under  the  same  circumstances  whether  the 
round  had  been  inflicted  or  not.  The  case  of  Oolonel  Gordon  proves  that 
«ry  slight  causes  may  lead  to  death,  when  there  is  latent  disease  of  the 
leurt  or  any  other  important  organ.  This  case  was  the  subject  of  a  trial 
;t  the  Chester  Lent  Assizes,  1854  (Beg,  v.  Sandars),  It  appeared  from 
he  evidence,  that  the  accused,  who  was  the  conductor  of  a  railway  train 
ti  which  the  deceased  was  travelling,  attempted  to  eject  him  from  a  carriage. 
Ihe  deceased  resisted,  and  in  the  struggle  the  prisoner  struck  him  on  the 
9ft  arm.  The  deceased  made  no  further  resistance,  but  sat  quietly  in  his 
sat.  It  was  soon  afterwards  perceived  that  he  was  dead.  The  medical 
vidence  showed  that  there  was  ossification  of  the  valves  of  the  heart  and 
3rta,  that  this  disease  had  been  of  long  standing,  that  the  life  of  the 
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deceased  was  at  all  times  in  great  peril,  and  tliat  his  death  might  baTe 
arisen  from   the  excitement  which  took  place  preTioos  to  the  prisoner 
laying  hands  upon  him.     As  it  was  thas  admitted  that  excitement  alone 
wonld  account  for  the  fatal  result,  the  prisoner  was  acqnitted.     There  wu 
no  corporeal  injury  done  to  the  deceased  which  conld  accoiint  for  death. 
In  1867,  a  woman,  eat.  73,  was  charged  with  causing  the  death  of  a  pauper, 
by  striking  her  on  the  cheek.     The  deceased  became  insensible,  and  died 
in  ten  minutes.     On  inspection,  it  Yt^sa  found  that  death  had  been  cansed 
by  the  rupture  of  an  aneurism  of  the  aorta.     The  medical  opinion  wis 
that,  although  the  blow  was  not  of  itself  sufficient  to  cause  death,  it  bad 
accelerated  a  fatal  result  of  the  disease. 

In  another  case,  which  was  the  subject  of  a  trial  (Beg.  t.  Champhnier, 
C.  C.  C.  June,  1854),  appearances  sufficient  to  account  for  death  existed 
in  the  part  which  sustained  the  violence ;  but  the  medical  witness  could 
not  with  certainty  refer  them  to  the  violence.  An  old  man  passing  along 
a  road  was  struck  on  the  foi*ehead  with  a  stone  thrown  by  the  prisoner. 
The  surgeon  stated  that  thei*e  was  a  contused  wound,  and  that  his  nose 
bled  profusely.  The  bleeding  was  arrested,  and  on  the  following  day  he 
considered  the  deceased  to  be  out  of  danger.  At  a  later  period  of  tlie 
day,  however,  the  deceased  was  seized  with  an  apoplectic  fit,  from  whick 
he  did  not  recover.  The  appearances  in  the  brain  were  quite  sufficient  to 
account  for  death ;  but  he  could  not  undertake  to  say  that  the  injury  bf 
the  stone  had  in  any  way  produced  these  appearances.  Upon  this  evidence 
the  supposed  connection  of  the  death  with  the  violence  was  at  once  set 
aside  as  too  remote,  and  the  prisoner  was  discharged. 

On  these  occasions,  one  of  the  following  questions  may  arise: — ^Was 
the  death  of  the  person  accelerated  by  the  wound,  or  was  the  disease  under 
which  he  was  labouring  so  aggravated  by  the  wound  as  to  produce  a  more 
speedily  fatal  termination  ?  The  answer  to  either  of  these  questions  must 
depend  on  the  circumstances  of  each  case,  and  the  witness's  ability  to  draw 
a  proper  conclusion  from  these  circumstances.  The  maliciously  accelerating 
of  the  death  of  another  already  labouring  under  disease  by  an  act  of  un- 
lawful wounding  is  criminal ;  for  in  a  legal  sense  that  which  accelerates, 
causes.  In  Beg,  v.  Timms  (Oxford  Lent  Ass.  1870),  it  was  proved  that 
the  prisoner  had  struck  deceased  some  blows  on  the  head  with  a  hatcbet. 
In  twelve  days,  under  treatment,  he  had  partly  recovered  from  the  effects, 
but  in  six  weeks  afterwards  he  was  seized  with  inflammation  of  the  bndn 
with  convulsions,  and  died.  On  inspection,  disease  of  the  kidneys  was 
found,  of  which  there  had  been  no  symptoms.  Death  was  referred  to  this 
disease,  and  iuflammation  of  the  brain  as  the  result  of  the  blows.  Tbe 
judge  directed  the  jury,  that  if  they  believed  the  blows  conduced  in  part 
to  the  death  of  the  deceased,  it  was  manslaughter,  notwithstanding  that 
other  causes  combined  with  the  blows  to  account  for  death.  The  prisoner 
was  convicted. 

Lord  Hale,  in  remarking  upon  the  necessity  of  proving  that  the  aci  of 
a  prisoner  caused  the  death  of  a  person,  says : — '  It  is  necessary  that  the 
death  should  have  been  occasioned  by  some  corporeal  injury  done  to  tbe 
party  by  force,  or  by  poison,  or  by  some  mechanical  means  which  occasion 
death ;  for  although  a  person  may,  in  foro  conscientice^  be  as  guilty  of 
murder  by  working  on  the  passions  or  fears  of  another,  and  as  certainly 
occasion  death  by  such  means,  as  if  he  had  used  a  sword  or  pistol  for  tbe 
purpose,  he  is  not  the  object  of  temporal  punishment.'  (I.  247.)  Several 
acquittals  have  taken  place  in  cases  in  which  the  deaths  of  parties  have 
been  occasioned  by  terror,  or  dread  of  impending  danger,  produced  by  acts 
of  violence  on  the  part  of  the  prisoners ;  not,  however,  giving  rise  to  bodilv 
injury  in  the  deceased.     Confonnably  to  Lord  Hale's  view,  the  Criminal 
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nmissioners,  in  their  report  on  the  subject  of  homicide,  state : — 
The  law  takes  no  cognizance  of  homicide  unless  death  result  from 
ijury  occasioned  by  some  act  or  unlawful  omisaion,  as  contradis- 
ed  from  death  occasioned  by  an  influence  on  the  mind,  or  by  any 
occasioned  from  such  influence.'  *  Art.  2.  The  terms  "  unlawful 
L  "  comprehend  every  case  where  any  one  being  under  legal  obliga- 
lupply  food,  clothing,  or  other  aid  and  support,  or  to  do  any  other 
nake  any  other  provision  for  the  sastentation  of  life,  is  guilty  of 
ftch  of  such  duty.'  Under  the  statute  (1  Vict.  c.  85,  s,  2)  it 
from  the  following  case  that  physical  injury  only  is  intended.  In 
Grey  (Huntingdon  Lent  Ass.  1857),  the  prisoner  was  indicted  for 
a  bodily  injury  dangerous  to  life — ^to  wit,  a  congestion  of  the  lungs 
,rt,  with  intent  to  murder.  It  appeared  that  she  had  exposed  her 
cold  and  wet,  and  that  congestion  or  inflammation  of  the  lungs 
3sult  of  such  exposure.  Erie,  J.,  held  that  the  statute  under  which 
ictmcnt  was  laid  contemplated  the  infliction  of  some  wound  or 
njary  to  the  person.  The  woman  was  found  guilty ;  but  the  point 
been  reserved,  the  conviction  was  quashed  by  the  Court  for  Crown 
eserved,  on  the  ground  that,  looking  to  the  other  offences  provided 
;his  statute,  this  case  did  not  come  within  it.  In  Beg  v.  Percival 
id  Circ.  March,  1857),  a  man  was  charged  with  the  manslaughter 
ieceased  by  causing  his  death  by  fright,  %,e.  by  personating  a  ghost, 
dence  showed  that  the  boy  had  sustained  no  physical  injury,  but 
received  a  shock  from  which  he  did  not  recover.  Wightman,  J,, 
at  in  his  view  the  case  would  fall  within  the  definition  of  man- 
or. Under  the  14  and  15  Vict.  c.  100,  the  necessity  for  tracing 
)  some  corpareal  injury  appears  to  be  practically  abolished.  Accord- 
ihe  foui-th  section,  in  any  further  indictment  for  murder  or  man- 
er  it  shall  not  be  necessary  to  set  forth  the  manner  or  the  means  by 
he  death  of  the  deceased  was  caused. 

ich  of  two  wounds  caused  death. — It  is  possible  that  a  man  may 
two  wounds  at  different  times,  and  from  different  persons,  and  die 
ceiving  the  second  :  in  such  a  case,  the  course  of  justice  may  require 
nedical  witness  should  state  which  wound  was  the  cause  of  death. 
.  588.)  Let  us  take  the  following  illustration : — A  man  receives 
a  quarrel  a  gunshot  wound  in  the  shoulder.  He  is  going  on  well 
prospect  of  recovery,  when  in  another  quarrel  he  receives  a  severe 
^ting  wound  in  the  chest  or  abdomen  from  another  person,  and  after 
ig  under  the  effects  of  these  wounds  for  a  longer  or  shorter  peiiod, 
.  If  the  gunshot  wound  was  clearly  shown  to  have  been  the  cause 
h,  the  second  prisoner  could  not  be  convicted  of  manslaughter :  or 
(tab  were  evidently  the  cause  of  death,  the  first  prisoner  would  be 
ed  on  a  similar  charge.  It  might  be  possible  for  a  surgeon  to  decide 
estion  summarily,  when,  for  instance,  death  speedily  followed  the 
wound ;  and  on  inspection  of  the  body,  the  heart  or  a  large  vessel  is 
•red  to  have  been  penetrated ;  or,  on  the  other  hand,  extensive  slough- 
if&cient  to  account  for  death,  might  take  place  from  the  gunshot 
,  and  on  inspection,  the  stab  might  be  found  to  be  of  a  slight  nature, 
it  involving  any  vital  parts.  In  either  of  these  cases,  all  would 
.  upon  the  judgment  of  the  medical  practitioner ;  his  evidence  would 
mportant  that  no  correct  decision  could  be  arrived  at  without  it ;  he 
be,  in  fact,  called  upon  substantially  to  distinguish  the  guilty  from 
locent.  On  some  occasions  death  may  appear  to  be  equally  a  con-, 
ce  of  either  or  both  of  the  wounds ;  in  which  case,  probably  both 
would  be  liable  to  a  charge  of  manslaughter.  (See  '  Ann.  d'Hyg.' 
2,  432.)     The  second  wound,  which  is  here  supposed  to  hav9  been- 
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the  act  of  another,  may  be  inflicted  by  a  wounded  person  on  himself,  in  i& 
attempt  at  suicide,  or  it  may  have  had  an  accidental  orig^.  The  witness 
would  then  have  to  determine  whether  the  wounded  person  died  from  tbe^ 
wound  inflicted  by  himself  or  from  that  which  he  had  previously  receivei 
(See  Tetanus,  p.  60S,) 

It  may  happen  that  the  wounded  person  has  taken  poison,  and  ks 
actually  died  from  its  effects,  and  not  from  the  injuries  or  maltreatment. 
Again,  a  wounded  person  may  have  been  the  subject  of  subsequent  ill- 
treatment,  and  the  question  will  arise — ^to  which  of  the  two  causes  Ik^ 
death  was  really  due.  It  is  to  be  observed  of  these  cases,  that  the^8^pe^ 
vening  disease,  the  poison,  or  the  subsequent  ill-treatment,  should  be  of 
such  a  nature  as  to  account  for  sudden  or  rapid  death ;  since  it  would  be 
no  answer  to  a  charge  of  death  from  violence,  to  say  that  there  were  msib 
of  chronic  disease  in  the  body,  unless  it  was  cif  such  a  nature  as  to  accoont 
for  the  sudden  destruction  of  life  under  the  symptoms  which  actually  pre- 
ceded death.  In  the  medical  jurisprudence  of  wounds  there  is  probabhr 
no  question  which  so  frequently  presents  itself  as  this  :  it  is  admitted  thtt 
the  violence  was  inflicted,  but  it  is  asserted  that  death  was  due  to  some 
other  cause,  and  the  onus  of  proof  lies  on  the  medical  evidence.  Among 
numerous  cases  which  have  occurred  in  England  during  twenty  yesrs, 
the  author  found  that  the  latent  causes  of  death  in  wounded  persons  were 
chiefly  inflammation  of  the  thoracic  or  abdominal  viscera,  apoplexj, 
diseases  of  the  heart  and  large  blood-vessels,  phthisis,  ruptures  dt  the 
stomach  and  bowels  from  disease,  internal  strangulation,  and  the  raptare 
of  deep-seated  abscesses.  In  some  of  these  cases  the  person  was  in  a  good 
state  of  health  up  to  the  time  of  the  violence,  and  in  others  there  was  a 
slight  indisposition.  The  history  was  nearly  the  same  in  aU :  it  was  onlj 
by  careful  conduct  on  the  part  of  the  medical  witnesses  that  the  true  canae 
of  death  was  ascertained. 

Death  following  slight  personal  injuries. — An  imputation  has  occasionally 
been  thrown  on  the  master  of  a  school,  when  a  boy  has  died  soon  after  he 
has  been  punished  in  an  ordinary  way,  and  when  there  has  been  no  sug- 
gestion that  an  undue  amount  of  violence  was  used.  In  such  cases  there 
has  been  commonly  some  unhealthy  state  of  the  body  to  explain  the  resnlt. 
When  the  disease  which  gives  rise  to  doubt  is  seated  in  a  part  which  is 
i*emote  from  that  which  sustained  the  violence,  all  that  is  required  is,  that 
the  examination  of  the  body  should  be  conducted  with  ordinary  care.  If  the 
disease  should  happen  to  be  in  the  part  injured  (the  head  or  chest),  the 
case  is  more  perplexing.  The  difficulty  can  then  be  removed  only  by 
attentively  considering  the  ordinary  consequences  of  such  injuries.  The 
violence  may  have  been  too  slight  to  account  for  the  diseased  appearance; 
and  the  disease  itself,  although  situated  in  the  part  injured,  may  be  regarded 
as  an  unusual  consequence  of  such  an  injury.  On  the  other  hand,  the  presence 
of  chronic  disease  will  form  no  exculpation  of  acts  of  violence  of  tfai& 
natui*e.  In  Beg.  v.  Hopley  (p.  587),  there  was  chronic  disease  of  long  stand- 
ing in  the  brain  of  deceased,  who  was  of  defective  intellect,  but  it  was 
proved  that  he  was  quite  well  and  suffered  from  no  unusnal  symptoms  up 
to  the  time  that  a  violent  flogging  was  inflicted,  and  that  this  was  followed 
by  death  in  less  than  three  hours  from  the  commencement  of  the  violence. 
It  was  not  here  a  question  even  of  acceleration,  for  the  deceased  might 
have  lived  for  years  in  spite  of  the  existence  of  this  chronic  disease. 

In  some  cases  slight  blows  have  been  followed  by  fatal  consequences, 
even  when  no  disease  existed  to  account  for  the  result. 

The  following  cases  f ui'nish  additional  il Instigations  of  death  after  slight 
personal  injuries,  in  which  the  medico-legal  question  requiring  solution  was 
simply,  whether  the  death  was  a  sequence  or  consequence  of  the  violence :— 
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r  was  stmck  two  blows  on  tbe  face,  bat  it  did  not  appear  that  thej 
very  severe.  The  boy  went  to  his  work  on  the  following  day,  but 
lained  of  pain  in  his  head :  he  continued  to  work  for  two  days,  when 
IS  seized  with  such  severe  pain  that  he  was  obliged  to  keep  to  his 

He  became  worse,  and  died  fourteen  days  after  the  injury.  A 
te  inspection  of  the  body  was  made,  but  the  only  morbid  appearance 
.  was  a  small  tumour  on  the  outer  membrane  of  the  brain,  corre- 
ing  to  the  posterior  face  of  the  petrous  portion  of  the  right  temporal 
This  satisfactorily  accounted  for  death;  but  the  examiners  very 
tLj  denied  that  it  had  proceeded  from  the  violence,  because — 1,  the 
ir  had  evidently  been  for  a  long  time  forming,  and  many  months 
)  he  was  struck,  the  deceased  had  complained  of  his  head ;  2,  it  was 
»bable  that  the  slight  blows  had,  under  any  circumstances,  g^ven 
)  the  formation  of  this  deep-seated  fungous  excrescence.  (Henke, 
Bchrift  der  S.  A.'  1887.)  A  case  illustrative  of  these  singular 
dences  was  the  subject  of  a  criminal  trial  in  the  United  States  in 
A  man  was  stabbed  by  his  wife,  and  he  died  in  about  ten  .minutes. 
B  supposed  that  the  deceased  had  died  from  his  wounds,  which  con- 

of  two  stabs  on  the  right  arm,  and  one  in  the  region  of  the  stomach ; 
tie  prisoner,  who  believed  that  she  had  caused  her  husband's  death, 
tharged  with  the  murder.  From  the  medical  evidence  given  at  the 
it  appeared  that  there  was  a  laree  quantity  of  blood  effused  in  the 
aen,  and  that  the  weapon  had  omy  perforated  the  stomach,  without 
ng  any  considerable  blood-vessel  to  account  for  such  copious  heemor- 
It  was  found  that  this  had  proceeded  from  the  rupture  of  an 
ism  of  the  aorta,  the  walls  of  which  were  so  much  thinned  that  the 
excitement  was,  in  the  opinion  of  the  witness,  sufficient  to  cause 
;cident.  The  aneurismal  tumour  was  out  of  the  reach  of  the  knife, 
L  had  not  penetrated  in  the  direction  in  which  it  was  lying.  The 
BS  admitted  that  wounds  of  the  stomach  were  always  dangerous,  but 
udden  death  was  not  a  usual  consequence  of  a  slight  puncture.  The 
ler  was  acquitted.  In  other  instaoices  the  case  may  be  of  a  very 
ful  character.  A  good  illustration  of  this  will  be  found  in  a  case 
1.  Graz.'  vol.  20,  p.  503),  where  a  boy  died  apparently  from  the 
I  of  a  blow  on  the  side ;  and  after  death,  peritonitis,  ulceration  of  the 
s,  an  aperture  in  the  diaphragm,  and  gangrene  of  the  lungs  were 
The  following  case,  related  by  Morgagni,  is  remarkable  in  this 
of  view.  An  old  man  was  caught  in  the  act  of  robbing  an  orchard : 
i^mpted  to  escape,  but  while  running  away  the  owner  struck  him  a 
Dn  the  back.  The  old  man  went  on  a  few  yards,  and  then  fell  dead, 
ispecting  the  body,  there  were  no  external  marks  of  violence.     There 

large  effusion  of  blood  in  the  chest,  which  was  traced  to  a  rupture 
)  aorta,  probably  from  the  vessel  being  in  an  aneurismal  state.  The 
appeared  to  have  been  slight,  and  would  probably  have  produced  no 
3US  consequences  in  a  healthy  person.  (Barzellotti,  '  Question!  di 
ina  Legale.') 


/.  ^  ^ 
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CHAPTER  43. 

WOUNDS  INDIRECTLY  FATAL — ^DEATH  FROM  WOUNDS  AFTER  LONG  PBRIODS— 8E00H- 
DART  CAUSES  OF  DEATH — THE  CAUSE  UNAVOIDABLE — ^THE  CAUSE  AVOIDABLE 
BY  GOOD  MEDICAL  TREATMENT— COMPARATIVB  SKILL  IN  TREATMENT — CiUSl 
AVOIDABLE  BUT  FOR  IMPRUDENCE  ON  THE  PART  OF  THE  WOUNDED  PBESOS— 
ABNORMAL  OR  UNHEALTHY  STATE  OF  THE  BODY — ACCELERATION  OF  DEATH. 

Wounds  indirectly  fatal, — Certain  kinds  of  in  janes  are  not  immedialelj 
followed  by  serious  consequences,  but  a  wounded  person  may  die  after  t 
longer  or  snorter  period,  and  his  death  may  be  as  much  a  consequence  of 
the  injury  as  if  it  had  taken  place  on  the  spot.  The  aggressor  is  as 
xesponsible  as  if  the  deceased  had  been  directly  killed  by  his  violence, 
provided  the  fatal  result  can  be  traced  to  the  usual  and  probable  conse- 
quences of  the  injury.  Wounds  of  the  head  are  especially  liable  to  cause 
death  insidiously, — ^the  wounded  person  may  in  the  first  instance  recover,— 
he  may  appear  to  be  going  on  well,  when,  without  any  obvious  canse,  he 
will  suddenly  expire.  In  general  an  examination  of  the  body  will  suffice 
to  determine  whether  death  is  to  be  ascribed  to  the  wound  or  not  In 
severe  injuries  affecting  the  spinal  marrow,  death  is  not  an  immediate 
consequence,  unless  that  part  of  the  organ  which  is  above  the  origin  of 
the  phrenic  nerves  (supplying  the  diaphragm)  is  wounded.  Injaries 
affecting  the  lower  portion  of  the  spinal  column  do  not  commonly  prove 
fatal  until  after  some  days  or  weeks ;  but  the  symptoms  manifested  by 
the  patient  during  life,  as  well  as  the  appearances  observed  in  the  bodj 
after  death,  will  sufficiently  connect  the  injury  with  that  event.  Dead 
may  follow  a  wound,  and  be  a  consequence  of  that  wound,  at  almost  any 
period  after  its  infliction.  It  is  necessary,  however,  in  order  to  maintain 
a  charge  of  homicide  that  death  should  be  strictly  and  clearly  traceable 
to  the  injury,  and  not  be  dependent  on  any  other  cause.  A  doubt  on  this 
point  must,  of  course,  lead  to  an  acquittal  of  the  accused. 

Death  from  wounds  after  long  periods. — Many  cases  might  be  quoted  in 
illusti*ation  of  the  length  of  time  which  may  elapse  before  death  takes 
place  from  certain  kinds  of  injuries, — ^the  injured  person  having  ultimately 
fallen  a  victim  to  their  indirect  consequences.  A  case  is  related  by  Astky 
Cooper,  of  a  man  who  died  fix)m  the  effects  of  an  injury  to  the  head 
received  about  two  years  pi'eviously.  The  connection  of  death  with  the 
wound  was  clearly  made  out  by  the  continuance  of  the  symptoms  of 
cerebral  disturbance  duiing  the  long  period  which  he  survived.  Another 
case  is  mentioned  by  Hoffbauer,  in  which  a  person  died  from  the  effects  of 
concussion  of  the  brain  as  the  result  of  an  injury  received  eleven  years 
before.  (*Ueber  die  Kopfverletzungen,'  1842,  p.  57.)  A  man  received 
a  musket-shot  in  the  left  side  of  the  chest,  and  the  ball  remained  lodged  in 
the  left  lung  during  a  period  of  twenty -jive  years.  The  ball,  in  penetnling, 
had  fractured  the  humerus  at  its  neck,  in  consequence  of  which  the  upper 
extremity  had  been  amputated  at  the  shoulder- joint.  The  wound  of  the 
chest  soon  healed,  but  the  patient  remained  during  life  subject  to  fits  of 
suffocation  and  hcemoptysis,  under  the  effects  of  which  he  at  length  sank. 
On  an  examination  of  his  body,  the  ball  was  found  lying  behind  the  third 
intercostal  space  in  the  midst  of  the  pulmonary  tissue,  but  lodged  in  a 
kind  of  cyst  which  communicated  with  the  large  air-tubes.  In  one  case  a 
person  died  fifty  yeai-s  after  the  receipt  of  a  wound.  ('  Lancet,'  Jan.  16. 
1847.)  Alison  quotes  several  cases  in  which  persons  have  been  found 
guilty  of  homicide — the  injured  persons  having  died   from  the  indirect 
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^8tilts  of  the  wounds  after  the  lapse  of  three  and  five  months,  and  longer. 
'  Criminal  Law,'  p.  151.)  In  the  case  of  Mr,  Smith  who  was  shot  by 
Uus  Touchetj  Jtilj,  1844,  death  did  not  take  place  until  after  the  lapse  of 
leven  months  from  the  time  at  which  the  wound  was  inflicted.     In  1839, 

boy  was  admitted  into  Guy's  Hospital  for  an  injury  to  the  spine,  which 
roved  fatal  only  after  the  lapse  of  eleven  months.  Among  reported 
ledico-legal  cases,  the  longest  interval  at  which  a  conviction  has  taken 
ace  from  indirectly  fatal  consequences,  was  nine  months.  (Beg,  v.  Valus, 
evizes  Sum.  Ass.  1847.)  It  was  proved  that  the  prisoner  had  maltreated 
le  deceased  in  Sept.  1846.  After  this  she  suffered  in  her  health,  and  in 
ec.  she  was  found  labouring  under  phthisis.  She  died  of  the  disease  in 
.6  following  May.  Two  medical  men  deposed  that  three  ribs  had  been 
oken  on  the  left  side — and  the  injury  had  evidently  not  been  attended 
They  thought  that  the  irritation  caused  by  the  fracture  in  Sept. 
ight  have  led  to  the  development  of  phthisis,  although  the  seeds  of  the 
sease  might  have  been  long  lurking  in  the  system.     The  judge  left  it 

the  jury  as  a  question  depending  on  medical  evidence,  and  they  had 

consider  whether  the  consumption  was  caused,  or  the  death  of  the 
ceased  hastened,  by  the  violence  of  the  prisoner.  They  returned  a 
irdict  of  guilty. 

It  is  the  law  that  when  a  person  dies  from  a  wound,  the  assailant  shall 
»t  be  adjudged  guilty  of  homicide,  unless  death  takes  place  toithin  a  year 
\d  a  day  after  the  infliction  of  the  wound.  (*  Archbold,'  p.  345.)  In 
lictice,  the  existence  of  this  rule  is  usually  of  little  importance.  Most 
3unds  leading  to  death  generally  destroy  life  within  two  or  three  months 
ter  their  infliction  :  sometimes  the  person  does  not  die  for  five  or  six 
onths,  and,  in  more  rare  instances,  death  does  not  ensue  until  after  the 
pse  of  twelve  months,  or  even  several  years.  These  protracted  cases 
cur  especially  in  respect  to  injuries  of  the  head  and  chest.  A  man  was 
mitted  into  the  Edinburgh  Infirmary,  labouring  under  vomiting  and 
ficulty  of  breathing,  with  severe  pain  on  the  left  side  of  his  chest. 
3  died  in  four  hours,  and  on  inspection  it  was  found  that  part  of  the 
"ge  intestines  (colon)  and  the  omentum  had  passed  into  the  chest 
rough  an  aperture  in  the  diaphragm.  There  was  a  cicatrix  in  the 
iscle  with  which  the  intestine  was  incorporated,  showing  that  the 
nry  was  of  very  old  date.  The  man  had  died  from  phrenic,  or  dia- 
ragmatic  hernia,  and  it  turned  out  that  he  had  received  a  wound 
mt  fifteen  months  previously,  in  the  lower  part  of  the  left  side  of  the 
Mst,  with  a  shoemaker's  knife.  This  took  place  during  a  quarrel  with  a 
Dlan  with  whom  he  cohabited,  but  she  was  liberated  on  his  apparent 
overy.  It  seems  that  he  had  been  attacked  with  severe  paiu  in  the 
lomen  (ileus),  and  had  been  in  the  infirmary  on  two  different  occasions 
iBequently  to  the  wound,  but  had  been  dismissed  each  time  apparently 
•ed.  (Beid's  *'  Physiol.  Researches/  p.  523.)  There  was  no  doubt, 
[lough  more  than  a  year  and  a  day  had  elapsed,  that  the  stab  was 
irecUy  the  cause  of  the  man's  death.  In  Beg,  v.  Hynes  (Winchester 
m.  Ass.  1860),  it  was  proved  that  the  prisoner  had  inflicted  severe 
ands  on  the  head  of  the  deceased,  and  that  death  took  place  two  months 
erwards.  The  medical  witnesses  were  perfectly  agreed  that  death  was 
U3ed  by  an  abscess  in  the  brain  as  a  result  of  these  wounds.  The 
y  had  great  difficulty  in  finding  a  verdict  of  guilty,  because  in  their 
nion  too  long  a  time  had  elapsed  for  the  injuries  to  have  been  the  cause 
death. 

Secondary  causes  of  death. — A  person  who  recovers  from  the  immediate 
>ct8  of  a  wound  may  die  from  fever,  inflammation  or  its  consequences, 
emia,  erysipelas,  delirium  tremens,  tetanus,  or  gangrene ')  or  «xk  q^^t^- 
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tion  reqnired  daring  the  treatment  of  a  wonnd  may  prove  fatal.    Theie 
ai*e  what  may  be  called  secondary  causes  of  death,  or  secondary  oohm* 
qnences  of  a  wonnd.     The  power  of  deciding  on  the  responsibility  of  in 
accused  person  for  an  event  which  depends  only  in  an  indirect  manner  on 
an  injury  originally  inflicted  by  him,  rests  of  course  with  the  authoritieB  d 
the  law.     But  it  is  impossible  that  they  can  decide  so  difficult  and  nioB  t 
question  in  the  absence  of  satisf  actoiy  medical  evidence ;  and  on  the  otiier 
hand,  it  is  right  that  a  medical  wi^ess  should  fully  understand  the  im- 
portance of  the  duty  here  required  of  him.   Surgical  fever  or  erynpeHaituij 
follow  many  kinds  of  serious  wounds,  and  in  some  few  instances  be 
distinctly  traceable  to  them ;  but  in  others,  the  constitution  of  a  penon 
may  be  so  broken  by  dissipated  habits  as  to  render  fatal  a  wonnd  whidi 
in  a  healthy  subject  might  have  run  through  its  course  mildly,  and  hafe 
healed.     When  the  fever  or  erysipelas  can  be  traced  to  a  wound,  or  there 
is  no  other  apparent  cause  of  aggravation  to  which  either  of  these  dis- 
ordered states  of  the  body  can  be  attributed,  they  can  scarcely  be  regarded 
by  a  medical  practitioner  as    unexpected    and    unusual    consequenoei, 
especially  when  the  injury  is  extensive,  and  seated  in  certain  parts  of  the 
body,  as  in  the  scalp.     If  death  takes  place  under  these  circumstances,  the 
prisoner  will  be  held  as  much  responsible  for  the  result  as  if  the  waand 
had  proved  directly  mortal.     This  principle  has  been  frequently  admitted 
by  our  law,  and,  indeed,  were  it  otherwise,  many  reckless  offenders  would 
escape,  and  many  lives  would  be  sacrificed  with  impunity.     It  is,  however, 
difficult  to  lay  down  general  rules  upon  a  subject  which  is  liable  to  vary  in 
its  relations  in  every  case ;  but  when  a  wound  is  not  serious,  and  the 
secondary  cause  of  death  is  evidently  due  to  constitutional  peculiaritieB 
from  acquired  habits  of  dissipation,  the  ends  of  justice  are  probably  fnllj 
answered  by  an  acquittal ;  in  fact,  such  cases  do  not  often  pass  beyond  a 
coroner's  inquest. 

The  secondary  causes  of  death  may  be  arranged  under  the  following 
heads : — 

1.  The  cause  is  unavoidahle. — Of  this  kind  are  tetanus  following  lacera- 
tion of  tendinous  and  nervous  structures ;  erysipelas  foUowing  lacerated 
wounds  of  the  scalp;  peritoneal  inflammation  following  blows  on  the 
abdomen  with  or  without  rupture  of  the  bladder  or  intestines,  and  effusion 
of  their  contents ;  strangulation  of  the  intestines  (phrenic  hernia),  foUow- 
ing rupture  or  wounds  of  the  diaphragm,  and  others  of  a  like  natve 
Here,  supposing  proper  medical  treatment  and  regimen  to  have  been 
pursued,  the  secondary  cause  of  death  was  unavoidable,  and  the  fatal  resnh 
certain. 

2.  The  cavse  avoidable  by  good  medical  treatment. — There  are  manr 
kinds  of  wounds  which,  if  properly  treated  in  the  first  instance,  maybe 
healed  and  the  patient  recover,  but  when  improperly  treated  they  profe 
fatal.  In  the  latter  case,  it  will  be  a  question  for  a  witness  to  determioe 
how  far  the  treatment  aggravated  the  effects  of  the  violence,  and  ^m  M^ 
answer  to  this,  the  jury  may  have  to  decide  on  the  deg^ree  of  criminaHtj 
which  attaches  to  a  prisoner.  For  instance,  an  ignorant  person  has  remoTed 
a  clot  of  blood,  which  sealed  up  the  extremity  of  a  blood-vessel,  in  conse- 
quence of  which  fatal  bleeding  has  ensued,  or  he  has  caused  death  bf 
unnecessarily  interfering  with  a  penetrating  wound  of  the  chest  or 
abdomen.  It  would  not  be  just  to  hold  the  aggressor  responsible,  since, 
but  for  the  gross  ignorance  and  unskilf ulness  of  his  attendant,  the  wounded 
person  might  have  recovered  from  the  effects  of  the  wound.  YHien  death 
is  really  traceable  to  the  negligence  or  unskilf  ulness  of  a  surgeon  who  is 
called  to  attend  on  a  woundedj  pei'son,  this  circumstance  ought  to  be,  and 
commonly  is,  admitted  in  mitigation,  supposing  that  the  wound  was  not 
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or^ginallj  of  a  mortal  nature.  Lord  Hale  drew  a  very  nice  distinction 
between  death  as  it  results  from  a  wound  rendered  mortal  by  improper 
treatment,  and  death  as  it  results  from  improper  treatment,  irrespective  of 
tte  wound.  In  the  majority  of  cases  such  a  distinction  could  scarcely  be 
eitabliahed,  except  upon  speculative  g^unds,  and  in  no  case,  probably, 
would  there  be  any  accordance  in  the  opinions  of  medical  witnesses,  fn 
dight  and  unimportant  wounds,  it  might  not  be  difficult  to  distinguish  the 
effects  resulting  from  bad  treatment  &om  those  connected  with  the  wound, 
bat  there  can  be  few  cases  of  severe  injury  to  the  person,  wherein  a  dis- 
tinction of  this  nature  could  be  safely  made ;  and  the  probability  is,  that  no 
conviction  for  murder  would  now  take  place,  if  the  medical  evidence  showed 
tiiat  the  injury  was  not  originally  mortal,  but  only  became  so  by  unskilful 
or  improper  treatment.  In  such  a  case,  it  would  be  impossible  to  ascribe 
death  to  the  wound,  or  to  its  usual  or  probable  consequences  (see  below). 

8.  Comparative  skill  in  treatment, — If  death  has  been  caused  by  a 
wound,  it  signifies  not  that,  under  more  favourable  circumstances,  and 
with  mare  skilful  treatment^  a  fatal  result  might  have  been  averted.  As  an 
iDiistration,  the  following  case,  reported  by  Alison,  may  be  quoted : — The 
prisoner  was  one  of  a  party  of  smugglers  who  fired  at  an  officer  of  excise. 
the  wounded  man  was  carried  to  the  nearest  village,  where  he  was  attended 
by  a  surgeon  of  the  country,  who  was  not  deficient  in  attention.  A  great 
a^ection  of  matter  formed  in  the  leg,  fever  ensued,  and  the  patient  died 
U  the  end  of  three  weeks.  In  defence,  it  was  urged  that  by  skilful  treat- 
nent  the  man  might  have  recovered;  but  the  Court  held  that  it  was 
neombent  to  prove  that  death  arose  ex  malo  regimine.  The  true  distinction 
H  aU  suoh*case8  is,  that  if  the  death  was  evidently  occasioned  by  grossly 
itToneous  medical  treatment,  the  original  author  of  the  violence  will  not  be 
nswerable ;  but  if  it  arise  from  the  want  merely  of  the  higher  skill  which 
an  be  commanded  only  in  great  towns,  he  will  be  responsible,  because  he 
las  wilfully  exposed  the  deceased  to  a  risk  from  which  he  had  practically 
o  means  of  escaping.  ('  Grim.  Law  of  Scotland,'  p.  150.)  In  the  case 
£  Maeetnan  (Perth,  Sept.  Circ.  1830),  the  prisoner  was  indicted  for  the 
lanslaughter  of  a  boy,  by  striking  him  a  blow  on  the  shoulder,  which  dis- 
)cated  the  arm.  Two  days  after  the  blow,  an  ignorant  bone-setter  was 
siiflnlted,  and  owing  to  his  manipulations  inflammation  took  place,  and  the 
oj  being  of  a  sickly  and  scrofulous  habit,  this  proved  fatal.  The  prisoner 
'as  acquitted.  In  charging  the  gi*and  jury,  in  reference  to  Mr,  Seton's 
ifie  (Winchester  Aut.  A^.  1845),  Piatt,  B.,  is  reported  to  have  observed, 
lat  if  a  man  inflict  a  wound  likely  to  produce  death,  and  the  wounded 
irty  should  fall  into  the  hands  of  an  unskilful  practitioner,  whereby  death 
B8  hastened,  the  aggressor  would  still  be  responsible  for  the  result.  If 
le  "wound  had  not  been  likely  to  produce  death,  but  by  unskilful  treatinent 
Mith  ensued,  then  that  would  not  be  murder.  A  man  in  a  quarrel 
iceived  a  bite  on  his  thumb.  He  went  to  a  quack,  who  applied  some 
ritating  ointment,  which  led  to  severe  inflammation,  and  this  rendered 
nputation  of  the  arm  necessary.  He  died  from  the  ejects  of  the  opera- 
on.  There  was  evidence  that  the  original  injury  was  slight,  and  would 
x>bably  have  healed  but  for  the  improper  applications.  On  this 
ridence  the  prisoner  was  acquitted.  (Beg,  ▼.  Kingshottj  Lewes  Sum. 
a«,1868.) 

It  will  be  obvious  that  a  serious  responsibility  is  tiirown  on  practi* 
onera  who  undertake  the  management  of  <»ses  of  crinunal  wounding. 
nj  deviation  from  common  practice  should  tiierefore  be  made  with  the 
reatest  caution,  since  novelties  in  practice  will,  in  the  event  of  a  fatal 
Mnilt,  form  one  of  the  best  grounds  of  defence.  On  these  occasions  every 
dint  connected  with  the  sni^cal  treatment  will  be  tiie  sub\&c^  oixv^^'c^^^^^ 


598     DEATH  FBOM  DIPBUDENCE  OF  THE  WOUNDED  PERSON. 

inqniry  and  professional  csriticism.  In  tlie  case  of  a  serere  lacerated  wound 
in  the  band  or  foot  followed  bj  fatal  tetanus,  it  may  be  said  that  the 
wonnded  person  would  not  have  died  bad  amputation  been  at  once  per- 
formed. In  this  instance,  however,  a  practitioner  may  justify  himself  by 
showing  either  that  the  injury  was  too  slight  to  require  amputation,  or 
that  the  health  or  other  circumstances  connected  with  the  deceased  wonld 
not  allow  of  its  being  performed  with  any  reasonable  hope  of  success.  On 
the  other  hand,  if  the  practitioner  performed  amputation,  and  the  patient 
died,  then  it  might  be  urged  that  the  operation  was  prematare,  unjustifi- 
able, and  that  it  had  caused  death.  Here  the  surgeon  is  bound  to  show 
that  the  operation  was  necessary,  according  to  the  ordinary  rales  of 
practice.  The  treatment  of  severe  incised  wounds  of  the  throat,  when  the 
windpipe  is  involved,  sometimes  places  a  practitioner  in  an  embarrassing 
position.  If  the  wound  is  left  open,  death  may  take  place  from  bleeding; 
if  it  be  prematurely  closed,  blood  may  be  effused  into  the  windpipe  and 
cause  death  by  suffocation. 

The  following  case  occurred  a  few  years  since  in  London: — A  man  in- 
flicted a  transverse  wound  on  his  throat ;  it  was  about  four  inches  in  length, 
and  passed  across  the  middle  of  the  larynx.  The  bleeding  was  not  consider- 
able, as  the  carotid  arteries  had  escaped  being  wounded.  The  external  orifice 
had,  in  the  first  instance,  been  closed,  and  the  patient  was  almost  suffocated, 
partly  by  the  occurrence  of  emphysema,  and  partly  by  the  blood  flowing 
into  the  windpipe.  On  opening  the  wound  the  patient's  breathing  was 
relieved,  and  a  quantity  of  mucus  mixed  with  blood  was  thrown  oat  at 
each  expiration.  After  waiting  some  time,  the  pieces  of  divided  cartilage 
were  brought  together  by  sutures,  and  the  wound  carefully  closed.  In  a 
short  time  the  breathing  became  difficult,  the  countenance  livid,  and  the 
man  died,  apparently  suffocated.  In  1841,  a  woman  was  found  in  bed  one 
morning  with  her  throat  severely  cut,  and  a  man  was  charged  with  the 
crime  of  murder.  The  wound  had  divided  the  wind-pipe  and  the  8ape^ 
ficial  vessels.  Althoagh  medical  assistance  was  called  in,  it  appears  that 
nothing  was  done  to  arrest  the  bleeding  for  three-quarters  of  an  hour. 
The  wound  was  then  closed  by  ligatures,  and  the  woman  died  immediatek 
— most  probably  from  suffocation.  The  accused  was  tried  and  acquitted, 
because  it  appeared  that  this  was  an  act  of  suicide.  The  first  object  of  the 
surgeon,  in  all  sach  cases,  is  to  save  life ;  therefore  the  bleeding  should  he 
immediately  arrested  by  securing  the  divided  vessels.  When  this  is  done, 
the  wound  may  be  closed,  but  if  the  closure  takes  place  before  this,  death 
from  suffocation  -will  commonly  follow. 

4.  The  cause  avoiddble  hut  for  imprudence  or  neglect  on  the  part  ofihe 
wounded  person. — A  man  who  has  been  severely  wounded  in  a  quarrel  msj 
obstinately  refuse  medical  assistance,  or  he  may  insist  upon  taking  exercise, 
or  using  an  improper  diet,  contrary  to  the  advice  of  his  medical  attendant; 
or,  by  other  imprudent  practices,  he  may  thwart  the  best  conceived  plans 
for  his  recovery.  Let  us  take  a  common  case  as  an  illnstration.  A  man 
receives  a  blow  on  the  head  in  a  pugilistic  combat,  from  the  first  effects  of 
which  he  recovers,  but  after  having  received  surgical  assistance  he  indulges 
in  excessive  drinking,  and  dies.  The  aggressor  is  tried  on  a  charge  of 
manslaughter,  and  found  guilty.  Death  under  these  circumstances  is 
commonly  attributed  by  the  medical  witness  to  effusion  of  blood  on  the 
bi'ain ;  but  it  cannot  be  denied  that  the  excitement  produced  by  intoxicating 
liquors  w411  sometimes  satisfactorily  account  for  the  fatal  symptoms.  & 
the  case  which  we  are  here  supposing,  such  an  admission  might  be  made, 
and  the  prisoner  receive  the  benefit  of  it ;  for  the  imprudence  or  negligence 
of  a  wounded  person  ought  not,  morally  speaking,  to  be  considered  as  adding 
weight  to  the  offence  of  the  aggressor.   If  the  symptoms  were  from  the  firs* 
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ifavodrable,  or  the  wonnd  likely  to  prove  mortal,  circtimstances  of  this  kind' 
old  not  be  received  in  mitigation.  Jadges  are  at  all  times  unwilling 
admit  them.  In  the  case  of  the  notorious  Oovernor  Wall^  who  was  con- 
;ted  for  caosing  the  death  of  a  man  by  excessive  punishment,  it  was 
tempted  to  be  shown  in  evidence  that  the  deceased  had  destroyed 
nself  by  the  immoderate  use  of  spirits  while  under  treatment  in  the 
Bpital.  The  Lord  Chief  Baron,  in  charging  the  jury,  observed  that  no 
m.  was  anthorized  to  place  another  in  so  perilous  a  predicament  as  to 
kke  the  preservation  of  his  life  depend  merely  on  his  own  prudence.' 
te  more  clearly  the  medical  witness  is  able  to  trace  death  to  imprudence 
excess  on  the  part  of  the  deceased,  in  the  case  of  a  slight  wound,  the 
Mre  obviously  would  the  responsibility  of  a  prisoner  be  diminished ;  and 
nee  the  necessity  for  attending  carefully  to  the  progress  of  a  wound, 
lich,  if  it  prove  fatal,  may  involve  another  in  a  criminal  charge.  In 
B  case  of  Christian  Paterson  (1823),  referred  to  by  Alison  (op.  cit. 
147),  it  appeared  in  evidence  that  the  deceased  was  struck  on  the  head 
th  a  smoothing-iron,  which  fractured  her  skull ;  some  days  afterwards 
e  drank  a  quantity  of  whisky,  and  was  ultimately  taken  to  the  Royal 
firmanr,  where  erysipelas  shortly  appeared  in  the  wound,  of  which  she 
9d.  Under  these  circumstances  the  charge  of  murder  was  abandoned, 
;d  the  accused  was  found  guilty  of  assault.  The  legal  responsibility  of 
e  assailant  is  the  same,  whether  the  deceased  die  on  the  spot,  or  some 
»ys,  weeks,  or  months  afterwards,  unless  it  can  be  distinctly  proved  that 
1  death  was  inmiediately  connected  with  the  imprudence  or  excess  of 
liich  he  was  guilty,  and  wholly  independent  of  the  wound.  But  although 
prisoner  should  be  found  guilty  of  manslaughter  under  these  circum- 
mces,  the  punishment  is  so  adjusted  by  our  law  as  to  leave  a  consider- 
le  discretionary  power  in  the  hands  of  a  judge.  The  neglect  to  call  in 
medical  practitioner,  or  the  refusal  to  receive  medical  advice,  will  not, 
wever,  according  to  the  decision  in  Reg,  v.  Thomas  (Gloucester  Aut. 
8.  1841),  be  considered  as  a  mitigatory  circumstance  in  favour  of  the 
floner,  even  although  the  wound  was  susceptible  of  being  cured.  A  man 
ky  receive  a  lacerated  wound  of  a  limb,  followed  by  tetanus  or  gangrene, 
1  thus  proving  fatal;  he  may  decline  receiving  medical  advice,  or 
rfcinately  refuse  amputation,  although  proposed  by  his  medical  attendant, 
is  would  not  operate  as  a  mitigatory  circumstance  on  the  part  of  an 
ailant,  because  a  wounded  person  is  not  compelled  to  call  for  medical 
istance,  or  to  submit  to  an  operation,  and  a  medical  witness  could  not 
rays  be  in  a  condition  to  swear  that  the  operation  would  have  saved 

Hfe ;  he  can  merely  affirm  that  it  might  have  afforded  him  a  better 
tnce  of  recovery.  In  the  case  of  The  Queen  v.  HtUme  (Liverpool  Aut. 
s.  1848),  it  was  proved  that  the  deceased  had  died  from  tetanus 
ised  by  an  injury  to  a  finger  some  time  before.  Amputation  was 
nsed  by  the  surgeon,  but  the  deceased  would  not  consent  to  the 
■ration.  The  prisoner  was  convicted  of  manslaughter,  and  sentenced 
the  severest  punishment  prescribed  by  the  law  for  that  crime.  In  the 
le  of  Mackenzie  (1827),  the  prisoner  seized  his  victim  by  the  throat, 
i  bruised  him  severely  in  several  parts  of  the  body,  in  consequence 

which  fatal  tetanus  supervened.  Skilful  medical  advice  was  not 
led  in  nntil  near  the  end  of  the  illness,  when  tetanus  had  already 
ne  on,  and  in  the  interval  deceased  had  acted  imprudently  and  had 
l^vated  the  symptoms.  The  medical  evidence  proved  that  the  tetanus 
s  owing  to  the  injury,  and  was  a  frequent  result  of  it.  The  prisoner, 
der  the  direction  of  the  Court,  was  convicted.  Again,  a  person  may 
)eive  a  blow  on  the  head,  producing  fracture,  with  great  depression 

bone,  and  symptoms  of  compression  of  the  brain;  a  surgeon  m&Y 
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propose  an  operation  to  elevate  or  remove  the  depressed  bone,  Imt  tbe 
friends  of  the  wounded  man  maj  not  permit  the  operation  to  be  per- 
formed. In  such  a  case  his  line  of  duty  will  be  to  state  the  facts  to  tbe 
Court,  and  it  is  probable  that  in  the  event  of  conviction  there  would  be 
some  mitigation  of  punishment ;  because  such  an  injury,  if  left  to  itself, 
must  in  general  prove  mortal,  and  no  doubt  could  exist  in  the  mind  of  any 
surgeon  as  to  the  absolute  necessity  for  the  operation.  But  the  negled 
or  improper  conduct  of  a  person  who  receives  a  wound  thus  rendered  btiSi, 
does  not  exculpate  the  aggressor. 

5.  The  cause  avoidable  hut  for  an  ahnormal  or  unhealthy  skUe  of  tk»  (ody 
of  the  %oounded  person, — Comparatively  slight  wounds  sometimes  parofe 
indirectly  fatal,  owing  to  the  person  being  in  an  unhealthy  condition  M 
the  time  of  their  infliction ;  and  compound  fractures,  or  ^ight  wounds, 
which  in  &  healthy  person  would  have  a  favourable  termination,  are  f oUowed 
by  gangrene,  fever,  or  erysipelas,  proving  &tal.  Here  the  responsibility  of 
an  assailant  for  the  death  may  become  reduced,  so  that,  although  fcund 
guilty  of  manslaughter,  a  mild  punishment  might  be  inflicted.  The  conse- 
quence may  be,  medically  speaking,  unusual  or  unexpected,  and,  but  for 
circumstances  wholly  independent  of  the  act  of  the  accused,  would  not 
have  been  likely  to  destroy  life.  In  general,  in  the  absence  of  malice,  this 
appears  to  be  the  point  to  which  the  law  closely  looks,  in  order  to  make 
out  the  responsibility  of  the  accused,  namely,  that  the  fatal  secondary 
cause  must  be  something  not  unusual  or  unexpected  as  a  consequence  it 
this  particular  injury.  The  medico-legal  question  presents  itself  under 
this  form : — Would  the  same  amount  of  injury  have  been  likely  to  cause 
death  in  a  person  of  ordinary  health  and  vigour  ?  Men  who  have  suddenly 
changed  their  habits  of  living,  and  have  passed  from  a  full  diet  to  abstemi- 
ousness, are  sometimes  unable  to  bear  up  against  comparatively  sligbt 
injuries,  and  often  sink  from  the  secondary  consequences.  So  a  man, 
otherwise  healthy,  labouring  under  rupture  may  receive  a  blow  on  the 
groin,  attended  with  laceration  of  the  intestine,  gangrene,  and  death; 
another  with  a  calculas  in  the  kidney  may  be  struck  in  the  loins,  and  die, 
in  consequence  of  the  calculus  perforating  the  blood-vessels,  and  caosing 
fatal  bleeding,  or  subsequent  inflammation.  Crosse  reported  to  the 
Medico- Chirurgical  Society  the  case  of  a  boy,  aged  ten,  who  received  a 
slight  blow  on  the  abdomen,  and  died  in  an  unexpected  manner  on  the 
second  day  after  the  injury.  On  inspection,  a  cyst,  capable  of  holding 
ten  or  twelve  ounces  of  liquid,  was  found  connected  with  the  under 
surface  of  the  liver.  The  cyst  had  been  ruptured  by  the  blow,  and  its 
contents  had  escaped  into  the  abdomen.  But  for  the  cyst  existing  in  this 
situation,  the  blow  would  not  have  been  attended  with  dangerous  conse- 
quences. In  these  cases  the  effects  of  the  violence  must  be  regarded  as 
something  unexpected :  it  would  not  have  produced  serious  mischief  in 
an  ordinarily  healthy  person,  and  hence  the  responsibility  of  an  assailant 
becomes  much  diminished.  The  crime  is  undoubtedly  manslaughter, 
but  the  punishment  may  be  of  a  lenient  description.  A  defence  of  this 
kind  will,  however,  be  limited  by  circumstances.  A  case  is  reported,  in 
which  a  T)r,  FahricirAs  was  tried  at  the  Old  Bailey  for  the  murder  of  hiR 
servant  by  striking  her  a  blow  behind  the  ear,  whereby  a  large  absoesB, 
situated  at  that  part,  was  ruptured,  and  this  ultimately  caused  her  death. 
The  chief  question  on  the  trial  was,  whether  the  deceased  had  died  £roA 
the  effects  of  the  violence,  or  from  the  disease  under  which  she  was  at  that 
time  labouring.  The  doctor  ingeniously  urged  in  his  defence  that  he  had 
struck  the  blow  merely  for  the  purpose  of  opening  the  abscess.  The  juiji 
however,  found  him  guilty  of  manslaughter.  In  the  case  of  The  Queen  v. 
Bell  and  others  (Notts  Aut.  Ass.  1841),  it  was  proved  that  the  deceased 
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had  died  from  the  effects  of  a  blow  received  in  a  prize-figlit,  wliich  had 
raptured  an  abscess  in  the  kidney,  evidently  of  long  standing.  The 
nuon^rs  were  convicted.  In  the  case  of  Bennett  v.  OrecUey  (Exch. 
SitdDgs,  Hilary  Term,  1854),  which  was  a  suit  for  compensation  by  reason 
of  injuries  inflicted  on  a  boy's  arm,  it  was  argned  in  defence  that  the  state 
cl  the  arm  was  partly  owing  to  a  former  injury ;  in  reference  to  which  the 
Chief  Baron  remarked,  that  a  man  was  not  bound  to  have  his  body  in  so 
•ound  and  healthy  a  state  as  to  warrant  an  xmanthorized  assault  upon  him. 
A  man,  therefore,  who  commits  an  nnantborized  assault  upon  his  fellow- 
man  must  take  his  chance  of  the  effects  which  such  an  assault  may  produce. 
In  the  case  of  2Jhe  Queen  v.  Wallis^  for  murder  (Cambridge  Sum.  Ass. 
1864),  the  medical  evidence  showed  that  the  deceased,  an  aged  lady,  had 
seoeived  several  wounds  and  bruises  on  her  face  and  head,  and  a  severe 
contasion  on  the  right  side  of  her  chest.  There  was  a  fracture  of  the  ulna 
Bear  the  wrist,  and  she  had  lost  mnch  blood.  After  lying  in  danger  for 
aome  days  her  condition  improved,  but  she  again  got  worse,  and  died 
ometeen  days  after  the  infliction  of  the  injuries.  On  inspection  it  was 
blind  that  beneath  the  contusion  of  the  chest,  three  ribs  were  broken  but 
lot  displaced.  There  was  disease  of  the  valves  of  the  heart  of  long  stand- 
kg,  and  it  was  proved  that  she  had  suffered  from  spasms  in  this  region 
before  the  assault.  The  cause  of  death  assigned  by  the  witnesses  was 
■psamodic  seizure  affecting  the  organs  of  the  chest,  principally  the  heart, 
rhe  injuries  which  the  deceased  had  received  had  lowered  her  system,  and 
^  rendered  it  less  likely  that  she  could  recover  from  a  spasmodic  attack. 
b  defence  it  was  urged,  that  if  in  any  case  the  cause  of  death  be  partly 
nu;eable  to  injuries  and  partly  to  natural  or  other  causes,  a  prisoner  is 
entitled  to  an  acquittal.  In  support  of  this  view  he  quoted  the  case  of 
^ohnsofi^  from  Lewis's  C.  C.  vol.  1,  p.  164.  The  objection  was  overruled 
»f  Channell,  B.,  who  held  that  it  was  bad  law  in  the  face  of  recent 
lecisions.  There  can  be  no  doubt,  that  but  for  the  injuries  inflicted,  the 
roman  would  not  have  died;  therefore,  the  act  of  the  prisoner  was  the 
loving  cause  of  her  death.  In  cases  of  a  mixed  character  this  is  probably 
be  best  test  to  determine  the  share  which  the  alleged  violence,  when  not 
trictly  of  a  mortal  nature,  had  in  the  death  of  a  wounded  person.  By 
lopting  such  a  course  as  was  taken  on  this  occasion,  the  cause  will  be 
ifficiently  deflned  for  the  guidance  of  a  jnry.  Ajs  a  rule,  cases  of  this 
Bscription  are  determined  by  the  question,  whether  the  violence,  although 
ot  the  immediate,  was  the  accelerating  cause  of  death. 

Nnmerons  internal  diseases  exist,  such  as  aneurism  and  various  morbid 
IFections  of  the  heart  and  brain,  which  are  liable  to  be  rendered  fatal  by 
iffht  external  violence.  In  Beg,  v.  MarrU  (Swansea  Lent  Ass.  1872),  the 
rifioner  was  convicted  of  manslaughter  under  the  following  circumstances. 
\b  atmck  the  deceased  a  blow  on  the  side  of  the  head,  which  caused  him 
»  stagger  and  fall.  On  inspection  the  heart  was  found  to  be  in  an 
ivanced  state  of  fatty  degeneration.  It  was  admitted  by  counsel  for  the 
roBecntion  that  the  blow  would  not  of  itself  have  produced  any  serious 
ijtiry  to  a  healthy  man,  but  that  in  the  case  of  the  deceased  it  had 
ccelerated  his  death,  and  would  be  likely  to  do  so  with  a  man  suffering 
rom  heart  disease.  In  the  case  of  a  Mr,  Wyld,  April,  1872,  the  evidence 
bowed  that  deceased  had  received  a  blow  on  the  head,  producing  a  slight 
round,  but  insufficient  to  cause,  or  even,  in  the  opinion  of  the  medical 
rita^iees,  to  accelerate  the  death  of  deceased.  An  inspection  showed  that 
bete  was  &tty  degeneration  of  the  heart,  and  that  this  was  the  sole  cause 
f  death.  The  law,  as  applied  to  these  cases,  is  thus  stated  by  Lord  Hale : — 
It  IB  sufficient  to  prove  that  the  death  of  a  person  was  accelerated  by  the 
lalicions  act  of  the  prisoner,  although  the  former  laboured  under  a  mortal 
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disease  at  the  time  of  the  act*  (vol.  1,  p.  428).  In  those  cases  in  whicli  % 
slight  degree  of  violence  has  been  followed  by  fatal  consequences,  it  is  iw 
a  jury  to  decide,  under  all  the  circnmstances,  upon  the  actual  and  spedfie 
intention  of  the  prisoner  at  the  time  of  the  act  which  occasioned  death. 
In  most  of  these  cases  there  is  an  absence  of  intention  to  destroy  life,  but 
the  nature  of  the  wound,  as  well  as  the  means  by  which  it  was  inflicted, 
will  often  suffice  to  develop  the  intention  of  the  prisoner.  An  accurate 
description  of  the  injury,  if  slight,  may  afford  strong  evidence  in  favour  of 
the  accused,  since  the  law  does  not  so  much  regard  the  means  used  by  him 
to  perpetrate  the  violence,  as  the  actual  intention  to  kill,  or  to  do  great 
bodily  harm.  Serious  injury,  causing  death  by  secondary  consequences, 
will  admit  of  no  exculpation  when  an  assailant  was  aware,  or  ought  to 
have  been  aware,  of  the  condition  of  the  person  whom  he  staick.  Thus, 
if  a  person  notoriously  ill,  or  a  woman  while  pregnant,  be  maltreated,  and 
death  ensue  from  a  secondary  cause,  the  assailant  will  be  held  responsible ; 
because  he  ought  to  have  known  that  violence  of  any  kind  to  a  person  so 
situated  must  be  attended  with  dangerous  consequences.  So,  if  the  person 
maltreated  be  an  infant  or  a  decrepit  old  man,  or  one  labouring  under  a 
mortal  disease,  it  is  notorious  that  a  comparatively  slight  degree  of  violence 
will  destroy  life  in  these  cases,  and  the  prisoner  would  properly  be  held 
i*esponsible.  (Case  of  Beg,  v.  Louisa  J.  Taylor,  C.  C.  C,  Dec.  1882.)  A 
wound  which  accelerates  death,  cattses  death,  and  may  therefore  render 
the  aggressor  responsible  for  murder  or  manslaughter,  according  to  the 
circumstances.  The  Commissioners  appointed  to  define  the  criminal 
law  on  the  subject  of  homicide  thus  express  themselves : — '  Art.  3.  It 
is  homicide,  although  the  effect  of  the  injury  he  merely  to  aeeelenUe 
the  death  of  one  labouring  under  some  previous  injury  or  infirmity,  or 
although,  if  timely  remedies  or  skilful  treatment  had  been  applied,  death 
might  have  been  prevented.'  This  is  conformable  to  the  decisions  of  oor 
judges.  According  to  Lord  Hale,  if  a  man  has  a  disease  which  in  all  lik^ 
lihood  would  terminate  his  life  in  a  short  time,  and  another  give  him  a 
wound  or  hurt  which  hastens  his  death,  this  is  such  a  killing  as  constitutes 
murder.  (Archbold,  p.  345.)  The  case  of  Beg,  v.  Murton  (Maidstone 
Wint.  Ass.  1862)  presents  many  points  of  interest  in  reference  to  the 
medico-legal  question  of  the  acceleration  of  death  by  violence.  There  was 
no  mortal  wound,  and  the  deceased  was  in  an  unhealthy  state  of  hody. 
Nevertheless  the  prisoner  was  con\'icted  of  manslaughter. 

6.  Abnormal  conditions, — When  an  assailant  could  not  have  been  aware 
of  the  existence  of  a  diseased  or  an  abnormal  condition  of  parts  in  the 
wounded  person,  the  question  is  somewhat  different.     In  many  persons 
the  skull  is  preternatni^lly  thin,   and  in  most  persons  it  is  so  in  those 
places  corresponding  to  the  Pacchionian  bodies.     In  a  case  of  this  kind 
a  moderate  blow  on  the  head  might  cause  fracture,  accompanied  by  effusion 
of  blood,  depression  of  bone,  or  subsequent  inflammation  of  the  brain  and 
its  membranes,  any  of  which  causes  might  prove  fatal.     In  a  trial  involTing 
this  question  (The  Queen  v.  Dowde,  Norwich  Sum.  Ass.  1842),  the  prisoner, 
a  policeman,  was  charged  with  manslaughter.     The  deceased,  it  appears, 
attempted  to  escape  fi'om  the  custody  of  the  prisoner ;  and  the  latter,  in 
endeavouring  to  prevent  his  escape,  struck  the  deceased  a  blow  on  the  head. 
The  deceased  spoke  of  the  blow  as  trifling,  and,  with  the  exception  of  a 
slight  headache,  he  made  no  complaint.     There  was  a  slight  cut,  with  a 
small  effusion  of  blood.    The  deceased  was  placed  in  a  cell,  and  some  hours 
afterwards  was  found  dead.     On  inspection,  the  skull  was  found  fmctnred 
for  an  inch  and  a  half  beneath  the  seat  of  violence,  and  a  quantity  of  blood 
had  been  effused  and  had  caused  death.     The  medical  evidence  on  the  trial 
was  to  the  effect,  that  the  blow  did  not  appear  to  have  been  violent,  thst 
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[i6  sknll  of  the  deceased  was  pretematnrally  tbin,  not  being  more  than 
ne^twelfth  of  an  inch  in  thickness  at  the  fractured  part.  All  agreed  that 
fracture  might  in  this  case  have  been  caused  by  a  blow,  which,  under 
rdinarj  circumstances,  would  have  been  attended  with  no  serious  mischief. 
a  some  persons,  all  the  bones  of  the  body  are  unusually  brittle,  so  that  they 
re  fractured  by  the  slightest  forcCr  Inflammation,  gangrene,  and  death 
lay  follow,  when  no  considerable  violence  has  been  used ;  but  these  being 
nexpected  consequences,  and  depending  on  an  abnormal  condition  of  parts 
nknown  to  the  assailant,  his  responsibility  may  not,  cceteris  paribus,  be  so 
reat  as  under  other  circumstances.  This  condition  of  the  bones  can  be 
etermined  only  by  a  medical  practitioner.  Facts  of  this  kind  show  that 
be  degree  of  violence  used  in  an  assault  cannot  always  be  measured  by 
be  effects,  unless  a  careful  examination  of  the  injured  part  is  previously 
lade. 

7.  Difficulty  of  proof  in  death  from  secondary  causes. — ^When  a  person  is 
harged  with  having  caused  the  death  of  another  through  violence  termi- 
lating  in  some  fatal  disease,  the  case  often  admits  of  a  skilful  defence,  and 
bis  in  proportion  to-  the  length  of  time  after  the  violence  of  which  the 
leoeased  dies.  The  disease,  it  may  be  urged,  is  liable  to  appear  in  all 
lenons,  even  the  most  healthy ;  or  it  may  arise  from  causes  unconnected 
nth  the  violence.  In  admitting  these  points,  it  must  be  remembered  that 
Icath  may  be  proved  to  have  been  indirectly  a  consequence  of  the  wound 
fj  the  facts :  1,  that  the  supervention  of  the  secondary  cause,  although 
tot  a  common  event,  lay  in  the  natural  course  of  things  ;  2,  that  there  did 
lot  exist  any  accidental  circumstances  which  were  likely  to  have  given 
ise  to  this  secondary  cause  independently  of  the  wound.  The  proof  of  the 
irst  point  amounts  to  nothing,  unless  the  evidence  on  the  second  point  is 
onclusive. 
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'etanus  follotoing  wounds. — This  disease  frequently  presents  itself  as  a 
•condary  fatal  consequence  of  wounds,  especially  of  those  which  are 
.oerated  or  contused,  and  affect  nervous  or  tendinous  structures.  It  has 
Pten  occurred  as  a  result  of  slight  bruises  or  lacerations,  when  the  injury 
as  so  superficial  as  to  excite  no  alarm ;  and  it  is  a  disease  which  may 
ire  no  warning  of  its  appearance.  Brady  met  with  a  case  in  which  a  man 
ipped  in  walking,  and  fell  flat  on  his  back.  He  was  stunned,  but  able  to 
alk  home.  He  apparently  recovered  from  this  simple  accident,  but  on 
16  following  day  he  was  attacked  with  tetanus,  and  died  in  seventy 
ours.  (*  Lancet,'  May  16,  1847,  p.  616.)  In  the  case  of  Beg.  v.  Butcher 
Warwick  Lent  Ass.  1848),  it  was  proved  that  the  deceased  had  received 
blow  on  the  nose,  which  caused  severe  bleeding.  In  spite  of  good 
irgical  treatment,  the  man  was  attacked  with  tetanus  on  the  fifteenth 
ly,  under  which  he  sank.  On  inspection,  it  was  found  that  one  of  the 
nail  bones  of  the  nose  had  been  broken,  and  this  had  given  rise  to  the 
,tal  attack.     Tetanus  may  come  on  spontaneously,  i.e.  independently  of 
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the  existence  of  any  wonnd  on  the  body.  Cases  have  been  bronghtinto 
the  London  hospitals,  in  which  the  only  canse  of  this  disease  appeared  to 
be  exposure  to  cold  or  wet,  or,  in  some  instances,  exposare  to  a  cniTent  of 
air.  C  Lancet,'  Dec.  14, 1844,  p.  351.)  Watson  met  with  an  instance  in 
which  tetanns  appeared  in  a  severe  form  in  a  man  who  had  received  no 
wonnd,  bnt  who  had  been  simply  exposed  to  cold  and  wet.  (Connack^ 
*  Month.  Joar.'  Dec.  1845,  p.  902.)  It  has  sometimes  come  on  without  any 
apparent  cause.  It  is  scarcely  possible  to  distingnish^  by  the  symptoma, 
tetanns  from  wonnds  (traumatic)  from  that  rarer  disease  which  occnis  spon- 
taneously as  a  result  of  natural  causes  (idiopathic).  In  endeayouring  to 
connect  its  appearance  with  a  particular  wound  or  personal  injuiy,  it  will 
be  proper  to  observe — 1,  whether  there  were  any  symptoms  indicative  of 
it  before  the  maltreatment;  2,  whether  any  probable  canse  could  liSTe 
intervened  to  produce  it,  between  the  time  of  its  appearance  and  the  time 
at  which  the  violence  was  inflicted ;  8,  whether  deceased  ever  rallied  from 
the  effects  of  the  violence.  The  time  at  which  tetanus  usually  makes 
its  appearance,  when  it  is  the  result  of  a  wound  (traumatic),  is  from 
about  the  third  to  the  sixth  day ;  but  it  may  not  appear  until  three  or 
four  weeks  after  the  injury,  and  the  exciting  cause  may  still  be  traced  to 
the  wound  which  may  have  healed.  When  resulting  from  a  wound  it  is 
generally  fatal. 

A  medical  practitioner  is  bound  to  exercise  great  caution  before  he 
pronounces  an  opinion  that  a  &tal  attack  of  tetanus  has  arisen  either  from 
spontaneous  causes  or  from  slight  blows  or  personal  injuries.  A  case 
occurred  in  St.  Bartholomew's  Hospital,  in  1853,  which  exemplifies  the 
necessity  of  making  a  rigorous  inquiry  into  all  the  attendant  circumstances. 
A  boy,  8Bt.  15,  while  quarrelling  with  another,  received  a  blow  in  tie 
back  from  his  companion's  fist,  and  this  was  followed  by  a  kick,  bat 
not  of  a  severe  character.  He  was  able  to  get  up  and  walk  home;  bat 
in  about  two  hours  he  complained  of  stiffness  of  the  lower  jaw.  He  passed 
a  restless  night — the  stiffness  increased,  there  was  great  pain,  and  subse- 
quently difficulty  in  swallowing.  On  the  second  day  he  was  admitted  into 
the  hospital,  the  pain  and  stiffness  gradually  increased,  and  the  jaw  became 
partially  fixed.  Spasm  of  the  muscles  of  the  back  supervened,  occnrriog 
in  paroxysms,  and  there  was  confirmed  tetanus.  He  died  on  the  fourth  day 
after  he  had  received  the  blow  on  the  back,  and  apparently  from  tetanas, 
as  a  result  of  that  violence.  It  turned  out,  however,  on  inquiry,  that  sii 
days  previously  to  the  first  appearance  of  the  tetanic  symptoms,  the  boy  bid 
accidentally  <&iven  a  rusty  nail  into  his  foot,  and  that  the  suppurating 
wound  which  resulted  from  this  injury  had  onlv  closed  on  the  day  on 
which  the  blow  was  inflicted.  On  an  examination  of  the  body  a  small 
puckered  cicatrix,  such  as  would  result  from  the  healing  of  a  punctured 
wound,  was  found  on  the  ball  of  the  great  toe,  and  there  could  be  no  doabt 
from  the  circumstances,  that  this,  and  not  the  slight  blows  struck  by  the 
assailant,  had  been  the  cause  of  the  fatal  attack  of  tetanus.  ('  Lancet,' 
Dec.  10,  1853,  p.  550.)  This  case  has  an  important  bearing  on  the  question 
considered  at  p.  589.  It  is  probable  that  many  cases  have  been  set  down  as 
idiopathic  tetanus  in  which,  by  proper  inquiry,  the  disease  might  have  been 
traced  to  a  concealed  wound  or  some  personal  injury.  In  one  instance  the 
tetanus  was  at  first  considered  to  be  idiopathic,  but  shortly  before  deaib  a 
small  black  mark  was  observed  on  the  thumb-nail.  On  making  inquiry,  it 
was  found  that  a  few  days  previously  to  the  attack  a  splinter  of  wood  bad 
accidentally  penetrated  the  thumb.  The  patient  attached  so  little  impor- 
tance to  the  accident  that  he  did  not  mention  the  circumstance  to  bis 
medical  attendant.  Two  similar  cases  are  reported.  (*  Brit.  Med.  Jour.' 
1872,  XL  p.  594.) 
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Many  trials  for  wonnding  Have  occarred  in  this  conntry  in   which 
'tetttnns  was  the  immediate  caase  of  death ;  and  the  defence  has  generally 
Tested  upon  the  probable  origin  of  the  disease  from  accidental  canses. 
Jimong  these,  that  of  Capt  MoW^  who  was  tried  at  the  Ohelmsford  Assizes 
in  1830  for  the  mnrder  of  a  fisherman,  is  one  of  the  most  interesting,  as  it 
dl^velops  the  role  of  law  in  respect  to  criminal  responsibility,  when  death 
takes  place  from  a  secondary  cause.  The  deceased  had  frequently  trespassed 
on  the  grounds  of  the  prisoner,  notwithstanding  warnings.     One  day  the 
prisoner  met  the  deceased  crossing  his  grounds,  in  order  to  pursue  his 
usoal  occupation  of  fishing.  An  altercation  took  place,  and  the  prisoner,  in 
a  state  of  irritation,  rode  back  to  his  house,  procured  his  pistols,  rode  after 
the  deceased,  and  overtook  him  in  the  act  of  continuing  the  trespass. 
Words  again  ensued  between  them,  and  the  prisoner  then  fired  at  the 
deceased,  and  wounded  him  severely  in  the  arm.   The  muscles,  vessels,  and 
nerves  were  extensively  lacerated,  but  no  question  seems  to  have  been  raised 
imecting  the  propriety  of  immediate  amputation.     The  deceased  lingered 
a  snort  time ;  and  tetanus  supervened,  from  which  he  died.     On  the  trial, 
the  medical  evidence  went  to  show  that  death  was  caused  by  tetanus, 
hrongfat  on  by  the  severe  gunshot,  wound  infiicted  by  the  prisoner.     In 
his  defence,  it  was  alleged  that  he  shot  the  deceased  under  provocation, 
md  that  he  had  not  intended  to  kill  him,  for  he  had  purposely  aimed 
at  his  arm.     With  regard  to  the  first  point,  it  was  considered  that  the 
&ct  of  his  returning  to  his  house,  to  fetch  a  weapon  capable  of  infiicting 
a  mortal  wound,  was  evidence  of  deliberate  malice;  while,  with  reg^ard 
to  the  second  point,  there  could  be  no  extenuation,  since  a  serious  wound 
inflicted  on  arm  or  leg  may  destroy  life  as  certainly  as  a  wound  inflicted 
on  the  trunk.     The  prisoner  was  found  guilty  and  executed.     In  this 
case,  the  connection  of  the  secondary  cause  of  death  with  the  original 
iroand  appeared  to  be  so  clear,  that  not  a  doubt  existed  in  the  minds 
of   the  professional  witnesses;   and  the  law  held  the  prisoner  to  be  as 
mnch  responsible  for  the  fatal  result  as  if  he  had  killed  the  deceased 
on  the  spot. 

JErynpelas,  like  tetanus,  may  be  a  fatal  result  of  slight  injuries.   Wounds 
effecting  the  scalp  are  liable  t6  be  followed  by  this  disease.     Bums  and 
scalds  may  prove  fatal  either  through  tetanus  or  erysipelas  as  a  secondary 
canse.     Some  persons  are  particularly  prone  to  erysipelatous  inflammation, 
and  thus  wounds,  comparatively  slight,  may  have  a  fatal  termination.     In 
JBe^.  V.  Littlewood  (York  Sum.  Ass.  1858;,  it  was  proved  that  deceased 
"had  died  from  erysipelas  consequent  on  a  burn  which  he  had  received 
from  an  explosion  of  gas.     The  cause  of  death  was  clearly  proved,  but 
the  evidence  failed  to  show  criminal  negligence,  and  the  prisoner  was 
acquitted.     On  these  occasions,  in  order  to  make  an  assailant  responsible 
for  the  fatal  result,  the  erysipelas  must  be  clearly  traced  to  the  injury. 
The  medical  facts  that  the  person  assaulted  has  never  recovered  £rom  the 
effects  of  the  violence,  and  that  the  inflammation  set  up  has  suddenly 
assumed  an  erysipelatous  character,  are  sufficient  to  establish  this  con- 
nection.    If  there  has  been  recovery,  and  an  interval  of  some  days  has 
elapsed,  a  doubt  may  arise  respecting  the  connection  of  the  erysipelas  with 
the  violence  inflicted.   This  disease  is  occasionally  idiopathic,  x,e,  it  appears 
like  tetanus  without  any  assignable  cause.     In  the  following  case,  which 
was  the  subject  of  a  trial  at  the  Cent  Grim.  Court  in  July,  1859,  the 
erysipelas  did  not  show  itself  until  thirteen  days  after  the  injury,  and  it 
proved  fatal  on  the  seventeenth  day. 

A  potman,  stated  to  be  of  temperate  habits,  was  struck  on  the  left  cheek 
with  a  quart  pot.  There  was  a  contusion,  but  no  injury  to  the  skin.  The 
man  was  slightly  stunned  by  the  blow,  but  was  able,  in  less  than  an  hour, 
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to  prefer  a  charge  against  tbe  aggressor.  From  this  time  he  did  not  appear 
to  suffer  any  ill  effects  from  the  blow,  and  continued  as  usual  at  his  work 
for  a  period  of  thirteen  days  after  the  receipt  of  the  injury,  when  erysipelis 
of  the  ordinary  character  made  its  appearance.  It  commenced  on  tlie 
bridge  of  the  nose  and  both  eyes.  Towards  the  close  of  the  same  day  the 
man  had  an  attack  of  delirium  tremens,  and  on  the  sixteenth  day,  tha 
erysipelas  began  to  assume  an  unhealthy  aspect,  and  he  was  then  taken  into 
hospital.  The  erysipelas  was  now  general  over  the  face  and  head,  and 
delirium  tremens  was  strongly  marked.  Death  took  place  on  the  following 
afternoon,  and  at  the  post-mortem  examination  twenty  hours  after  death, 
only  slight  congestion  of  the  brain  was  found.  At  the  coroner's  inqnert 
Clapton  was  asked  whether  it  was  probable  (as  far  as  was  currently 
known),  that  erysipelas  could  supervene  upon  a  contused  wound  thirteen 
days  after  a  blow.  His  reply  was  in  the  negative,  and  he  expressed  an 
opinion  that  the'  erysipelas  could  not  be  attributed  to  the  blow.  Hence 
the  death  of  the  man  did  not  result  indirectly  from  the  blow,  as  was  soog^ 
to  be  proved.  The  coroner  and  the  jury  disregarded  the  medical  evidence, 
and  committed  the  man  for  trial.  At  the  trial  the  same  medical  evidence 
of  the  cause  of  death  having  been  given,  the  Recorder  immediately  directed 
the  jory  to  acquit  the  prisoner,  stating  that  there  was  no  evidence  to 
prove  that  the  death  had  been  in  any  way  caused  or  hastened  by  the  injoiy 
inflicted. 

Reid  ('  Physiol.  Researches,'  p.  512)  has  pointed  out  a  singolar  e^ 
pearance  in  death  from  erysipelas  which,  unless  the  facts  had  been 
known,  might  have  given  rise  to  a  serious  mistake.  A  man  died  from 
erysipelas  in  the  left  leg.  On  uncovering  the  body  twenty-four  hours 
afterwards,  for  the  purpose  of  inspection,  it  was  observed  that  the  skin 
over  the  fore  and  middle  part  of  the  leg  affected  with  the  erysipelas,  had 
assumed  a  dai*k  purple  colour,  resembling  so  strongly  the  appearance  of 
ecchymosed  blood  consequent  upon  injury,  that  all  who  were  present  con- 
fessed that  if  they  had  not  been  aware  of  the  previous  history  of  the  case, 
the  appearance  might  have  been  attributed  to  some  injury  received  during 
life.  When,  however,  the  apparently  ecchymosed  part  had  been  cut  into, 
it  was  found  that  no  blood  had  been  effused  into  the  cellular  tissue,  bnt 
the  skin  was  increased  in  thickness,  and  its  vessels  were  loaded  with  dark 
blood. 

It  is  sometimes  difficult  to  establish  the  connection  of  eryetpeias  with  a 
wound,  especially  when  the  disease  occurs  in  a  remote  part  of  the  body  not 
implicated  in  the  wound.  When  this  cannot  be  distinctly  made  out,  there 
will  be  an  acquittal.  The  following  case  was  tried  before  the  Justidaiy 
Court  at  Glasgow,  in  1822.  A  gamekeeper  was  indicted  for  the  murder 
of  a  poacher,  whom  he  shot  so  severely  in  the  left  arm,  that  it  was  found 
necessaiy  to  perform  amputation  above  the  elbow.  The  man  died  of 
erysipelas  in  the  right  leg ;  and  the  question  on  the  trial  was,  whether 
the  erysipelas  was  brought  on  by  the  gunshot  wound  or  not.  Upon 
this  question  there  was  great  difference  of  opinion  among  the  medical 
witnesses.  One  gave  it  as  his  opinion  that  the  debility  caused  by  the 
wound  brought  on  the  disease  of  which  the  deceased  died.  Another 
thought  that  the  tendency  to  erysipelas  had  existed  long  before  the  man 
received  the  wound.  It  appeared  in  evidence  that  the  deceased  had  been 
out  two  niglita  in  the  exercise  of  his  vocation,  and  had  slept  without 
shelter ;  that  during  this  time  he  had  eaten  but  little ;  and  that  he  had 
an  ulcer  in  his  leg,  the  absorption  of  matter  from  which,  in  the  opinion 
of  some  of  the  witnesses,  had  laid  the  foundation  of  the  disease  before 
the  injury  was  received.  As  he  had  received  what  was  thought  to  be 
the  best  mode  of  treatment  in  such  a  case,  supposing  the  deceased  bad 
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cdYed  no  woandat  all,  the  prisoner  was  acquitted  of  the  charge.  (Beck's 
lied.  Jar.':  Wonnds.)  Taking  the  circumstances  as  they  are  above 
ported,  it  certainly  did  not  appear  that  erysipelas  was  directly  connected 
ith  the  wound,  and  unless  this  had  been  clearly  and  satisfactorily  proved, 
would  have  been  unjust  to  make  the  prisoner  responsible  for  the  fatal 
nsequences.  The  bad  habit  of  body  and  the  actual  existence  of  disease 
the  leg,  wero  facts  in  themselves  sufficient  to  render  such  an  opinion 
tprobable.  But  in  addition  to  this,  it  is  stated  by  Alison,  that  erysipelas 
18  at  the  time  prevalent  in  the  Glasgow  Infirmary,  and  that  deceased  was 
it  into  a  bed  formerly  occupied  by  a  patient  labouring  under  this  disorder. 
ntil  then  the  wound  had  presented  no  peculiarly  dangerous  symptoms. 

A  question  of  a  similar  kind  arose  in  Master  v.  The  Blad^pool  Railway 
ympany  (Liverpool  Lent  Ass.  1868).  It  was  an  action  for  recovery  of 
impensation  for  the  death  of  the  Archdeacon  of  Manchester.  In  a 
illision  on  the  line  he  received  a.  bruise  on  the  shin.  He  complained  of 
te  injury  at  the  time,  and  walked  lame.  In  a  few  days  phlegmonous 
yripelas  set  in,  and  he  soon  afterwards  died  of  pyaemia.  It  appeared  that 
is  wife  was  at  the  time  suffering  from  phlegmonous  erysipelas  with 
ooghing  sores  on  the  leg,  and  for  two  or  three  days  after  the  injury,  the 
rchdeacon  slept  in  his  wife's  room,  and  his  leg  was  dressed  by  the  servant 
ho  attended  the  wife.  The  injury  itself  appeared  at  first  to  be  very 
ight,  but  after  this  it  assumed  a  more  serious  character.  On  the  part  of 
le  plaintifE  it  was  urged  that  the  erysipelas  which  had  caused  death,  had 
ipervened  naturally  on  the  injury  to  the  leg,  while  it  was  contended  for 
lie  Company  that  the  erysipelas  was  induced  by  contagion  or  infection 
rom  sitting  in  the  wife's  bedroom  with  the  wife,  aud  did  not  naturally 
Bsult  from  the  injury.  It  was  left  to  the  jury  to  say  whether  or  not  the 
jrchdeacon's  sitting  in  the  bedroom  was  a  want  of  due  care,  or  whether 
ie  disease  which  proved  fatal  had  followed  as  a  natural  consequence  £rom 
le  blow.  The  jury  found  for  the  'Company,  on  the  ground  that  the 
laintiff  had  sustained  no  pecuniary  loss. 

Delirium  tremens  is  a  disease  which  frequently  presents  itself  as  a 
icondary  consequence  of  injuries  to  persons  of  intemperate  habits.  The 
tjury  may  be  slight  or  severe;  the  disease  will  equally  supervene  and 
lay  prove  fatal.  It  is  observed  occasionally  as  a  consequence  of  operations 
Mjuured  for  the  treatment  of  wounded  persons.  The  remarks  already 
ladjB  (p.  600)  upon  the  influence  of  unhealthy  constitutions  on  wounds, 
pply  with  especial  force  to  cases  of  this  description.  In  the  case  of 
Itf^.  V.  Heywoodj  C.  C.  C.  Oct.  29,  1846,  it  was  proved  that  the  deceased 
ad  been  assaulted  by  the  prisoner,  but  had  not  sustained  any  personal 
ijury  likely  to  be  followed  by  serious  consequences.  Nevertheless,  symp- 
yms  of  delirium  tremens  came  on,  and  he  died  in  the  course  of  a  few 
ttys.  It  was  alleged  that  the  disease  of  which  the  deceased  died  was 
roaght  on  by  the  violence,  and  the  evidence  of  Conlson  was  adduced  in 
ipport  of  this  view.  He  deposed  that  he  was  called  upon  to  attend  the 
aceased  on  the  day  after  the  assault.  His  6u;e  was  swollen  and  black, 
articnlarly  on  the  right  side,  and  there  were  two  wounds  on  that  side  of 
le  face.  He  did  what  was  necessary  at  the  time,  and  the  wounds  were 
early  healed.  The  deceased  appeared  to  suffer  from  great  tremulousness 
ad  weakness,  and  these  constitutional  symptoms  continued  to  increase, 
Lthough  the,  wounds  were  rapidly  healing,  and  the  swelling  had  nearly 
ibflided.  Two  days  before  his  death  the  ordinary  symptoms  of  delirium 
remens  came  on,  and  of  this  he  died.  In  his  opinion  death  was 
ttributable  to  a  shock  of  the  nervous  system,  causing  delirium  tremens ; 
nd  be  accounted  for  that  shock  by  the  attack  made  upon  the  deceased, 
nd  by  the  blows  he    had  received.     On  a  post-mortem  examination  he 
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could  not  discover  any  fracture  of  the  sknll  or  of  tlie  bones  of  tbe  face,  or 
a  rupture  of  any  blood-vessel.  The  right  lung  was  much  congested,  and 
there  were  some  old  adhesions  to  the  chest.  The  left  lung  was  also  con- 
gested. The  heart  was  large  and  flabby,  but  he  did  not  discover  anything 
in  the  examination  of  the  body  to  account  for  death.  He  considered  that 
the  delirium  tremens  arose  from  the  attack  made  upon  the  deceased,  bat 
he  was  certainly  surprised  to  see  so  &tal  a  result  from  such  slight  injuriei. 
The  blows  the  deceased  had  received  were  the  exciting  cause  of  deHriam 
tremens.  It  was  generally  the  result  of  violent  injury,  but  he  had  known 
it  to  follow  from  slight  blows.  He  should  say,  from  the  appearances  he 
observed  on  the  post-mortem  examination,  that  the  deceased  was  a  *  bad 
subject.*  The  injuries  the  deceased  had  received  were  certainly  not 
sufficient  to  account  for  the  death  of  a  healthy  man.  The  shodc  to  the 
system  might  have  been  produced  by  the  deceased's  excited  condition,  and 
delirium  tremens  might  be  occasioned  by  excitement  alone  ;  but,  as  iheie 
had  been  blows  in  this  case,  he  thought  it  more  natural  to  ascribe  it  to 
them  than  to  mere  excitement.  The  skull  of  the  deceased  was  remarinblj 
thin,  and  if  there  had  been  any  great  violence,  he  should  have  expected  to 
find  the  bones  fractured.  If  the  system  had  not  been  in  a  bad  state,  the 
result  would  not  have  been  so  serious ;  but  he  considered  the  blows  to  hafe 
been  the  exciting  cause  of  death.  The  witness  alluded  to  the  moral  effect 
of  the  blows,  and  to  the  excitement  they  occasioned,  rather  than  to  the 
actual  result  that  might  reasonably  be  expected  from  injuries  of  such 
a  character.  He  would  not  undertake  to  say  that  the  deceased  would 
not  have  died  from  the  excitement  alone,  even  if  he  had  not  received  any 
blows.  The  blows  and  the  excitement  together  were,  no  doubt,  the  cause 
of  death.  A  second  medical  witness  said,  that  in  his  opinion,  the  deceased's 
death  was  the  result  of  his  excited  state,  and  that  delirium  tremens  was 
thereby  occasioned,  and  not  by  the  blows  he  received.  He  described  the 
liver  and  kidneys  of  the  deceased  as  presenting  the  appearance  of  those  of 
a  person  addicted  to  drinking  spirits  or  beer.  It  was  contended  that  there 
was  no  distinct  proof  of  the  actual  cause  of  death,  or  that  the  disease  of 
which  the  deceased  died  had  been  brought  on  by  the  wounds,  and  the 
prisoner  was  acquitted.     (*  Med.  Gaz.*  vol.  38,  p.  811.) 

Death  from  surgical  operations. — In  the  treatment  of  wounds,  surgical 
operations  are  frequently  resorted  to,  and  a  wounded  person  may  die  either 
during  the  performance  of  an  operation,  or  from  its  consequences.  A 
question  may  thence  arise,  whether  the  person  who  inflicted  the  wonnd 
shall  be  held  responsible  for  the  fatal  result.  The  law  of  England  regards 
a  surgical  operation  as  part  of  the  treatment,  and  if  undertaken  bond  fide, 
and  performed  with  reasonable  care  and  skill,  the  aggressor  will  be  held 
responsible,  whatever  may  be  the  result.  The  necessity  for  an  operation, 
and  the  mode  of  performing  it,  will  be  left  to  the  operator's  judgment.  As 
the  defence  may  turn  upon  the  operation  having  been  performed  unneces- 
sarily, and  in  an  unskilful  manner,  it  will  be  right  for  a  practitioner,  if 
possible,  to  defer  it  until  he  has  had  the  advice  and  assistance  of  oiher 
practitioners.  According  to  Lord  Hale,  if  death  takes  place  from  an 
unskilful  operation^  performed  for  the  cure  of  a  wound,  and  not  from  the 
wound,  the  responsibility  of  the  prisoner  ceases. 

Death  is  by  no  means  an  unusual  result  of  severe  operations,  the 
secondary  consequences  under  which  the  patient  may  die  being  verT 
numerous,  even  when  the  case  is  most  skilfully  managed.  Sometimes  the 
patient  will  die  on  the  table,  although  but  little  blood  may  have  been  lost. 
Fear,  pain,  and  sudden  shock  to  the  nervous  system  have  caused  death 
under  these  circumstances.  The  most  common  indirect  causes  of  death 
after  severe   operations   are   secondary  haemorrhage,  erysipelas,  tetanus, 
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toliriam  tremens,  pjeemia,  and  hectic  fever  with  gangrene  of  the  stump, 
inspection  of  the  body  after  death  frequently  explains  the  unfavourable 
TMolt  of  operations  that  promise  well,  by  discovering  one  or  more  organs  in 
I  state  of  chronic  disease,  which  had  not  previously  deranged  the  health  in 
I  degree  sufficient  to  give  notice  of  its  existence,  and  which  might,  there- 
fore, have  remained  quiet  for  years  to  come,  had  no  extraordinary  call 
been  made  upon  the  powers  of  tJie  system. 

Should  an  operation  be  unnecessarily  or  unskilfnlly  performed,  the 
leBponsibility  of  an  aggressor  would,  it  is  presumed,  cease,  if  the  death  of 
ft  wounded  party  could  be  clearly  traced  to  it.  Thus,  if  in  carelessly 
bleeding  a  woanded  person,  the  brachial  artery  should  be  laid  open  ('  Ann. 
d'Hyg.'  1834,  2,  445),  or  if,  in  performing  amputation,  a  large  artery  be 
improperly  secured,  so  that  the  patient  in  either  case  dies  from  the  loss  of 
bkod,  the  prisoner  could  not  be  equitably  held  responsible;  because  it 
wonld  be  punishing  him  for  an  event  depending  on  the  unskilfulness  of  a 
medical  practitioner.  According  to  Piatt,  B.  (see  p.  597),  a  prisoner  will 
be  held  responsible  if  the  original  wound  were  likely  to  p]X)duce  death, 
ilthough  unskilfnlly  treated.  Supposing  the  bleeding  or  amputation  to  be 
performed  with  ordinary  care  or  skill,  and  yet,  in  the  one  case  inflamma- 
tion of  the  veins,  and  in  the  other  erysipelas,  tetanus,  gangrene,  pyadmia, 
or  fever  should  destroy  life,  the  prisoner  will  be  liable  for  the  consequences. 
The  practice  of  the  law  is  strictly  consistent  with  justice.  Should  the 
operation  be  considered  to  be  absolutely  required  for  the  treatment  of  a 
dangerous  wound,  which  according  to  all  probability  wonld  prove  mortal 
witiiout  it,  should  it  be  performed  with  ordinary  skill,  and  still  death 
ensue  as  a  direct  or  indirect  consequence,  it  is  only  just  that  the  person 
who  inflicted  the  injury  should  be  held  responsible  for  the  result.  It  is 
presumed  in  these  cases,  that  were  the  patient  left  to  himself,  he  would,  in 
lU  probability,  die  £rom  the  effects  of  the  wound.  If,  therefore,  a  surgeon, 
mowing  that  an  operation  would  give  him  a  chance  of  saving  life  on  such 
<sa  occasion,  did  not  perform  it,  it  might  be  fairly  contended  in  the  defence 
hat  the  deceased  had  died,  not  from  the  wound,  but  from  the  incompetency 
nd  neglect  of  his  medical  attendant.  Hence  it  follows  that  if,  during 
his  necessary  treatment,  unforeseen  though  not  unusual  causes  cut  short 
ife,  no  exculpation  should  be  admitted,  if  it  went  to  attack  the  best« 
irected  efforts  made  for  the  preservation  of  life.  (See  *  Ann.  d'Hyg.'  1835, 
,  231.) 

In  another  part  of  this  work  (p.  26),  the  author  has  referred  to  the 
Bkse  of  Kellff,  who  was  tried  for  the  murder  of  police-constable  Talbot 
Beg.  V.  Kelly,  Dublin  Commis.  Court,  Nov.  1871).  The  facts  of  this 
ase,  although  made  a  subject  of  the  most  violent  contention  in  a  medical, 
sgal,  and  political  view,  were  really  of  a  very  simple  kind.  On  July  12tb, 
lie  deceased  received  a  pistol-shot  wound  at  the  back  of  his  neck,  and  died 
rom  the  effects  on  July  16th.  The  bullet  fractured  and  splintered  the  atlas, 
rounding  and  crushing  the  soft  parts  of  the  neck,  and  leading  to  the 
jrmation  of  an  abscess  in  this  part.  The  actual  cause  of  death  was 
iflammation  of  the  spinal  cord  and  its  membranes.  Stokes  considered  it 
ecessary  to  enlarge  the  wound  for  the  purpose  of  removing  the  bullet, 
rhich  was  then  supposed  to  be  lying  within  reach.  In  this  operation  a 
mall  artery  (the  occipital)  was  divided,  but  the  quantity  of  blood  lost 
ras  small;  the  bleeding  was  stopped  by  compression,  and  this  bleeding 
ad  no  influence  in  causing  death.  The  defence  was  that  the  wound 
rould  not  have  proved  fatal  but  for  the  bad  surgical  treatment ;  that  the 
•robing  of  the  wound  was  unnecessary,  and  that  it  was  unskilfully  per- 
3rmed.  There  was  the  evidence  of  experts  on  both  sides ;  but  the  facts 
•roved,  apart  £rom  the  opinions  expressed,  could  leave  no  reasonable  doubt 
VOL.  I.  2  R 
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that  tbe  case  Iiad  been  treated  witli  ^ft^  fide$  and  with  competent  sUL 
The  prisoner  was  positively  identified  bj  deceased  and  others,  tmd  yet  upon 
this  evidence  the  jury  returned  a  verdict  of  not  guilty.    ('  Brit.  Med.  Jour.' 

1871,  II.  p.  716.) 

The  evidence  of  Toffnell  and  other  surgical  experts  showed  thai  the 
probing  operation  performed  on  the  deceased,  which  was  made  the  subject 
of  harsh  and  unjust  comments  by  the  counsel  for  the  defence,  was  in 
strict  accordance  with  the  rules  of  surgery,  and  that  the  wound  was  of 
such  a  nature  as  from  the  first  to  be  likely  to  prove  mortal  in  spite  of 
treatment.  If  any  proof  were  required  of  the  correctness  of  this  opmion, 
it  will  be  found  in  a  public  declaration,^  made  subsequently  to  the  triaH^  \jj 
nine  eminent  London  surgeons,  who  one  and  all  agreed  '  that  the  bnllet' 
wound  in  the  neck  of  police-constable  Talbot  was  the  direct  and  sole  cause 
of  his  death,  and  that  no  blame  can  be  justly  assigned  to  any  of  those  bj 
whom  the  wound  was  treated.' 

Longmore  thus  expressed  himself  on  this  case : — '  It  would  have  been 
acting  wrongly  had  every  efEort  not  been  made  to  extract  the  bullet  from 
the  situation  in  which  it  was  supposed  and  reasonably  inferred  to  be 
lodging.  It  is  of  immense  importance  that  foreign  bodies  lodging  in  the 
walls  of  cavities  should  be  got  away  if  possible.  No  one  acquainted  with 
such  subjects — at  least,  no  one  who  respects  truth  more  than  some  otiier 
ultenor  object — can  really  believe  that  the  man's  death  in  this  case  was 
due  to  anything  else  but  the  direct  effect  of  the  gunshot  wound  which  had 
been  inflicted  upon  him.'     (*Brit.  Med.  Jour.'  1871,  IL  p.  717.) 

The  failure  of  justice  in  this  case  appears  to  have  been  chiefly  owing  to 
the  fact  that  the  jury  were  allowed  to  form  their  opinions  on  the  su^cal 
treatment  pursued,  whereas  the  rule  of  law  is  clear  as  to  responsitility. 
The  English  practice,  as  already  quoted  above,  is,  that  if  a  man  unlawfnllj 
inflicts  a  dangerous  wound  on  another,  and  the  wounded  person,  after 
being  treated  by  qualified  practitioners,  acting  bond  fide,  and  applying 
themselves  with  the  best  of  their  ability  to  the  case,  dies  of  the  wonnd, 
the  man  inflicting  it  is  really  guilty  of  murder,  even  although  an  erroneons 
treatment  of  the  case  by  the  practitioner  may  have  been  the  cause  of  death. 

Medical  responsibility  in  reference  to  the  administration  of  ancesthetietr^ 
In  a  large  number  of  operations  it  is  the  general  practice  among  surgeons 
to  administer  chloroform  vapour  or  other  anaesthetic,  not  only  to  allay  pain 
but  to  prevent  the  exhaustion  on  the  patient  likely  to  arise  from  protracted 
surgical  proceedings.  In  spite  of  care  on  the  part  of  the  operator,  these 
vapours  are  liable  to  destroy^  life  in  an  unexpected  manner,  and  the  patient 
may  die  either  before  the  operation  is  commenced  or  during  its  perfbnn- 
ance.  The  facts  may  leave  no  doubt  that  the  wounded  person  died  from 
the  aneesthetics,  and  not  from  the  wound  or  operation.  On  inspection  of 
the  body,  the  heart  may  be  found  in  an  unhealthy  state — a  fact  which 
was  formerly  considered  sufficient  to  account  for  the  fatal  effect*  of  tiie 
ansDsthetic.  In  a  case  of  this  kind,  what  becomes  of  the  responsibility  of 
the  person  who  inflicted  the  original  wound  ?  No  decision  has  ever  been 
j^iven  on  this  point.  Was  the  use  of  the  anaesthetic  in  a  professional  view 
a  necessary  paH  of  the  treatment  ?  Was  it  skilfully  and  properly  ad- 
ministered ?  Could  the  diseased  condition  of  the  heart,  which  rendered 
the  effects  of  the  vapour  more  fatal  than  usual,  have  been  detected  by  the 
operator,  so  as  to  show  the  impropriety  of  administering  it  in  this  case? 
These  questions  should  receive  satisfactory  answers  before  the  aggressor  is 
i*endered  responsible  for  death  under  such  peculiar  circumstances.  In 
Absolom  V.  Statham  (Q.  B.  Nov.  1867),  an  action  was  brought  against  a 
medical  man  for  forcibly  administering  chloroform  to  the  plaintiff  against 
her  will,  and  extracting  six  of  her  teeth  ;  also  for  careless  and  unskilful  treat- 
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lent,  whereby  her  health  was  injnred.  The  medical  evidence  showed  that 
tie  woman  had  oonsented  to  the  operation,  and  that  it  had  been  properly 
erformed ;  also  that  her  health  had  sustained  no  injury  by  the  chlorcd^orm 
r  the  operation,  and  that  most. of  her  symptoms  were  due  to  hysteria* 
ockbum,  C.J.,  in  summing  up  the  case,  said,  th^t  the  two  charges  or 
implaints  were  entirely  distinct  and  dilEerent — one  being  for  an  assault, 
id  the  other  for  malpractice.  The  law  was  clear  as  to  both.  No  surgeon 
id  a  right  to  perform  any  operation  against  the  will  of  the  patient,  so  long 
»  the  patient  preserved  consciousness  and  will ;  aud  if,  therefore,  the  jury 
sHeyed  the  plaintiff's  story,  then  she  was  entitled  to  a  verdict,  although 
ie  amount  of  the  damages  would  depend  upon  their  impression  as  to  the 
ctent  of  the  injury.  Then,  as  to  the  other  ground  of  complaint,  the  law 
as  equally  clear,  that  every  medical  practitioner  was  bound  to  bring  a 
iasonable  amount  of  skill  and  care  to  the  performance  of  the  duty  he 
adertook.  The  jury  found  for  the  defendant  on  both  grounds.  This 
lows  the  present  state  of  the  law  in  reference  to  the  responsibility  of 
edical  men  who  undertake  operations  under  chloroform. 

Necessity  for  Operations. — ^When  an  operation  is  rendered  necessary  for 
le  maltreatment  of  an  injury,  the  responsibility  of  an  assailant,  if  the 
lae  proves  &tal,  ceases.  In  Reg,  v.  Kingshott  (Lewes  Sum.  Ass.  1858), 
was  proved  that  prisoner  and  deceased  fought,  and  that  the  prisoner  bit 
e  deceased  severely  on  the  thumb.  According  to  the  medical  evidence 
e  wound  would,  in  all  probability,  have  healed  of  itself,  or  with  some 
ght  applications,  but  it  seemed  that  the  deceased  went  to  a  corn-leech 
the  neighbourhood,  and  he  applied  a  salve  to  the  wound,  the  consequence 
which  was  that  severe  mflammation  ensued.  The  deceased  then  applied 
a  regular  practitioner,  who  did  all  that  was  possible  under  the  circum- 
mces,  but  the  whole  arm  was  in  such  a  condition  that  it  was  deemed 
visable  to  remove  him  to  the  hospital,  where  his  arm  was  amputated, 
id  he  died  from  the  effects  of  the  operation.  For  the  defence  it  was 
ntended  that  the  prisoner  ought  not  to  be  convicted  of  causing  the  death 

the  deceased,  inasmuch  as  it  was  proved  that  the  original  injury  was  of 
flight  character,  and  not  at  all  calculated  to  produce  a  fatal  result,  and 
at  the  deceased  had  conduced  to  his  own  death  bv  suffering  himself  to 
treated  by  an  ignorant  and  unskilful  person,  Tne  judge  held  that  the 
arge  of  manslaughter  could  not  be  supported  upon  the  evidence,  and  he 
erefore  directed  the  jury  to  acquit  the  prisoner. 

By  an  operation  being  absolutely  required,  are  we  to  understand  that  it 
juld  be  necessary  to  preserve  life,  i.e.  that  the  wound  would  probably 
ove  fatal  without  it  ?     Bleeding  and  cupping  may  be  necessary  as  part 

the  treatment  of  a  wounded  person ;  but  unless  it  could  be  sworn  that 
Is  treatment  was  required,  in  the  judgment  of  the  surgeon,  for  the  pre- 
vation  of  life  from  the  injury  inflicted,  it  is  doubtful  whether,  in  the 
ent  of  death  occurring  from  these  simple  operations,  the  assailant  would 
held  responsible  for  the  fatal  result.  In  1827,  two  persons  were  tried 
Edinburgh,  for  capitally  assaulting  another  by  throwing  sulphuric  acid 
er  him.  (Bex  v.  ifacmillan.)  The  de&th  of  the  deceased  was  clearly 
e  to  inflammation  of  a  vein  and  concomitant  fever,  following  the  opera- 
n  of  bleeding,  which  was  considered  necessary  in  the  treatment  oi  the 
ie.  It  did  not  appear  that  this  bleeding  was  absolutely  necessary  for 
B  preservation  of  life,  but  merely  for  the  prevention  of  severe  ophthalmia. 
e  charge  of  murder  was  therefore  abandoned,  this  question  of  respon- 
dlity  for  the  fatal  result  being  considered  to  involve  too  nice  a  point  to 
rare  conviction.     (*  Ed.  Med.  and  Surg.  Jour.'  April,  1829,  230.) 

From  cases  hitherto  decided,  it  would  appear  that  the  law  regards  three 
■enmstances  in  death  following  surgical  operations : — 1st,  the  necessity 
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for  the  operation  itself ;  2iid,  the  oompetencj  of  the  operator ;  and  drdf 
the  fact  that  the  wound  was  dangerous  and  would  be  likely  to  prove  mortal 
without  it.     A  few  cases  will  serve  to  illustrate  the  view  taken  by  our 
judges  of  this  most  important  question.      In  King  v.  Q^ain  and  others 
(Ldmerick  Spring  Ass.  1836),  Dillon  (the  deceased)  received  a  comminuted 
fracture  of  the  leg,  produced  by  blows  with  a  stick.    He  was  taken  to  an 
hospital,  and  it  was  proposed  to  amputate  the  injured  leg,  but  he  would 
not  consent.      After  some  days   symptoms  of  approaching  mortification 
made  their  appearance.     All  the  surgeons  agreed  that  the  only  chance 
of  saving  life  was  the  immediate  removal  of  the  leg.     The  deceased  then 
gave  his  consent,  and  the  operation  was  skilfully  performed.     The  injuy 
was  inflicted  on  Oct.  10th ;  the  operation  was  not  performed  until  Not. 
9th,  and  Dillon  died  on  the  19th  (i,e.  ten  days  after  the  operation)  from 
tetanus,  which,  it  was  admitted,  had  resulted  from  the  amputation,  and 
not  from  the  wounds   inflicted  by  the  prisoners.     For  the  prisoners  it 
was  argued  that  the  deceased  did  not  die  of  the  wounds  as  alleged  in  the 
indictment,  but  from  the  medical  treatment.     On  the  other  side,  it  was 
contended  that  the  injury  to  the  leg  was  causa  caiuans^  as  the  reooveij 
of  the  patient  would  have  been  utterly  hopeless  without  amputation. 
The  judge  held  (the  amputation  being  considered  a  necessary  part  of  the 
patient's  treatment)  that  the  death  of  Dillon,  although  not  proximatelj, 
was  actually  caused  by  fracture  of  the  leg,  and  so  directed  the  jury,  who 
returned  a  verdict  of  guilty.    The  disputed  point  was  reserved,  and  argned 
before  the  twelve  judges.     In  addition  to  the  arguments  in  support  of  the 
conviction  above  given,  it  was  represented  as  being  laid  down  in  the  boob, 
that  if  one  give  a  wound  to  another,  who  neglects  the  cure,  or  is  disorderly, 
and  doth  not  keep  that  rule  which  a  wounded  man  should  do,  yet  if  he  che 
it  is  murder  or  manslaughter ;  because  if  the  wounds  had  not  been  given 
the  man  had  not  died.      (See  case  Beg.  v.  Tliomas,  ante,  pp.  588,  599.) 
The  exceptional  cases  are  where  death  results  from  the  medical  treatment: 
but  these  are  reducible  to  two  classes : — 1.  When  the  wound  is  not  in  itself 

9 

mortalj  and  the  treatment  causes  the  death.     (^Bex  v.  MacmUlany  p.  611.) 
And  2ndly,  when  the  death  is  clearly  caused  by  the  treatment,  either  by 
reason  of  its  being  unskilful,  or  not  being  necessary  to  save  life  in  the 
opinion  of  skilful  persons.     (Bex  v.  Macewan,  p.  597.)     The  judges,  with 
one  dissentient,  ruled  the  point  against  the  prisoner.     In  this  case,  the 
three  conditions  requisite  for  responsibility  clearly  existed :   the  opera- 
tion was  absolutely  necessary  to  save  life — there  was  no  question  as  to  the 
competency  of  the  operator — and  the  wound  would,  according  to  aU  surgical 
experience,  have  proved  fatal  without  it.     The  wounded  person  may,  as  in 
the  pi*eceding  case,  have  refused  to  submit  to  an  operation  when  in  the 
judgment  of  a  medical  man  it  was  necessaiy  to  save  life,  or  he  may  have 
submitted  to  it  when  too  late.     In  Beg.  v.  Draper  (C.  C.  C.  Aug.  1872), 
the  prisoner,  while  carelessly  driving  a  waggon,  knocked  down  the  deceased, 
and  a  wheel  passed  over  his  left  arm  just  above  the  elbow.     The  deceased 
was  taken  to  the  Royal  Free  Hospital,  when  it  was  proposed  at  once  to  ampu- 
tate the  arm,  but  he,  after  consulting  with  his  friends,  refused  to  submit 
to  the  operation.     The  arm  was  then  dressed  and  put  into  splints,  and  the 
man  was  told  that  his  life  would  be  endangered  if  he  did  not  permit  his 
arm  to  be  amputated.     A  week  later  he  consented  to  the  operation.    The 
arm  was  removed,  but  he  died  of  pya9mia,  one  of  the   secondary  con- 
sequences of  the  operation.     In  the  opinion  of  the  medical  officers  of  the 
hospital  the  man's  life  would  have  been  saved  if  he  had  allowed  immediate 
amputation.     Quain,  J.,  told   the   jury  to   put   out   of   their  minds  the 
question  whether  death  had  ensued  from  the  determination  of  the  deceased 
not  to  have  his  ai-m  amputated,  as  that  was  a  matter  of  law,  upon  which* 
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if  necessary,  he  wonW  reserve  a  case.  Tlie  qnestion  for  them  to  Consider 
'was  whether,  owing  to  the  negligence  of  the  prisoner,  the  deceased  sus- 
tained the  injury  which  led  to  his  death.  The  jury  fonnd  the  prisoner 
guilty. 

In  Beg,  v.  Perrell  (Taunton  Lent  Ass.  1847),  it  was  proved  that  the 
prisoner  had  thrown  a  stone  at  the  deceased,  and  cansed  a  fracture  of  the 
sknll.  On  a  consultation,  the  medical  practitioner  performed  the  operation 
of  trephining.  The  deceased  rallied,  but  he  died  on  the  19th  day  after  the 
injury;  and  it  was  found  that  there  was  an  abscess  in  the  brain.  The 
medical  witnesses  referred  death  to  the  blow,  but  admitted  that  it  might 
have  been  accelerated  by  the  operation.  It  was  contended  in  the  defence, 
that  although  the  injury  without  the  operation  might  have  proved  mortal, 
yet  that  the  deceased  had  really  died  &om  the  m^ical  treatment.  Cress- 
well,  J.,  observed,  that  it  was  admitted  the  wound  was  mortal,  and  that 
the  deceased  might  have  died  in  a  month,  but  that  he  had  died  in  less 
than  a  week  in  consequence  of  the  operation.  The  wound  being  mortal, 
if  that  which  was  done  by  the  surgeon  was  what  he  considered  right  to  be 
adopted,  there  would  be  no  question  raised  upon  this  point.  The  prisoners 
were  convicted.  Competency  for  forming  a  judgment,  or  for  undertaking 
an  operation,  implies  on  these  occasions  only  that  average  skill  and  ezpe- 
Tienoe  which  every  legally  qualified  practitioner  is  presumed  by  law  to 
possess ;  and  although  it  is  d&cult  to  say  whether  a  man  would  or  would 
not  have  died  under  a  particular  injury  without  an  operation,  yet  the  law 
idlows  a  free  exercise  of  judgment,  and  would  not  act  upon  eztraordinazy 
€Sineptions. 

Operations  under  a  mistaken  opinion. — ^It  may  happen  that  the  wound  is 
not  mortal,  and  that,  although  skilfully  performed,  the  operation  was  not 
necessary  to  save  life ;  in  other  words,  the  wounded  person  may  have  died 
from  the  immediate  results  of  a  serious  operation,  performed  under  a  mis- 
taken view  of  the  case.  It  may  be  alleged  by  a  prisoner's  counsel  that  the 
operation  was  not  necessary  to  save  life,  and  that  the  wonnded  man  might 
have  recovered  without  it.  A  Lieut  Seton  was  killed  in  the  Qosport 
duel  case  (June,  1845.)  (Eeg.  v.  Pym,  Hants  Lent  Ass.  1846.)  A  tumour 
farmed  in  the  course  of  the  pistol-shot  wound  received  by  the  deceased  at 
the  lower  part  of  the  abdomen;  and  this  was  supposed  by  the  three 
surgeons  in  attendance  on  the  deceased,  to  be  an  aneurismal  enlargement 
from  a  wound  in,  or  injury  to,  the  femoral  arteiy,  for  which  it  was  con- 
sidered necessaiy  to  tie  the  external  iliac  artery.  The  patient  died  from 
peritoneal  inflammation  following  the  operation  ;  and  on  inspection,  it  was 
fonnd  that  the  tumour  was  formed  by  a  mass  of  coagulated  blood  poured 
out,  not  from  the  femoral  artery,  but  from  one  of  its  superficial  and 
anomalous  branches,  which  was  divided  about  an  inch  below  Poupart's 
ligament,  and  an  inch  from^the  main  body  of  the  arteiy.  There  was  some 
difference  of  opinion  about  the  necessity  for  the  operation,  both  as  to  the 
time  selected  for  its  performance,  and  as  to  its  being  absolutely  requisite  for 
the  preservation  of  life.  One  witness  thought  that  it  was  absolutely  neces- 
sary to  perform  it  at  the  time ;  while  another  thought  it  absolutely  necessary, 
nnder  the  circumstances,  to  save  life.  In  his  evidence  at  the  trial, 
Iiiston  stated  that '  the  tying  of  the  iliac  artery  was  necessary,  and  that  no 
other  operation  would  have  been  prudent.'  It  was  proposed  to  cross- 
examine  the  medical  witnesses  in  order  to  show  that  the  wound  was  not 
dangerous  to  life,  and  the  operation  not  absolutely  necessary ;  but  Erie,  J.» 
interposed : — *  I  presume  you  propose  to  call  counter-evidence,  and  impeach 
ihe  propriety  of  the  operation,  but  I  am  clearly  of  opinion  that  if  a 
dangerous  woimd  is  given,  and  the  best  advice  is  taken,  and  under  that 
advice  an  operation  is  performed,  which  is  the  immedvate  c«Gk&^  o\  ^^^s^ic^Ei^ 
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the  party  giving  the  wonnd  is  criminally  responBible.'  Cockbnm — ^  I  pro- 
posed to  show  that  the  opinion  formed  by  the  medical  men  was  groanded 
upon  erroneons  premises,  and  that  no  operation  was  necessary  at  all,  or,  at 
least,  that  an  easier  and  much  less  dangerous  operation  might  and  on^t 
to  have  been  adopted.  I  may  therefore  croB8-ez»mine  the  witnesses  as  to 
the  grounds  of  their  opinion.  I  shall  submit  that  a  person  is  not  crimiiudlj 
responsible  where  the  death  is  caused  by  consequences  which  are  not 
physically  the  consequences  of  the  wound,  but  can  only  be  connected  with 
the  first  wound  by  moral  reasonings,  as  here  that  which  occasioned  death 
was  the  operation  which  supervened  upon  the  wound  because  the  medical 
men  thought  it  necessary.  The  point  has  never  been  solemnly  decided  in 
this  country.  The  cause  of  death  is  a  question  for  the  jury.'  Erie,  J. 
— ^  I  am  clearly  of  opinion,  and  so  is  Bolfe,  B.,  that  where  a  wonnd  is 
given  which,  in  the  opinion  of  competent  medical  advisers,  is  dangerons, 
and  the  treatment  which  they  bond  fide  adopt  is  the  immediate  canae  of 
death,  the  party  who  inflicted  the  wound  is  criminally  responsible,  and  of 
course  those  who  aided  and  abetted  him  in  it.  I  so  rule  on  the  present 
occasion ;  but  it  may  be  taken,  for  the  purpose  of  future  consideration, 
that  it  having  been  proved  that  there  was  a  gun-shot  wound,  and  a  pnl< 
sating  tumour  arising  therefrom,  which,  in  the  bond  fide  opinion  of  com- 
petent medical  men,  was  dangerous  to  life,  and  that  they  considered  a 
certain  operation  necessary,  which  was  skilfully  performed,  and  was  the 
immediate  and  proximate  cause  of  death, — ^the  counsel  for  the  prisoner 
tendered  evidence  to  show  this  opinion  was  wrong,  and  that  the  wonnd 
would  not  inevitably  have  caused  death,  and  that  by  other  treatment  the 
operation  might  have  been  avoided,  and  was  therefore  unnecessary.  I  will 
reserve  this  point  for  the  consideration  of  the  judges,  although,  as  I  have 
already  stated,  I  have  no  doubt  upon  the  subject.  To  admit  this  evidence 
would  be  to  raise  a  collateral  issue  in  every  case  as  to  the  degree  of  skill 
which  the  medical  men  possessed.' 

The  point  was  reserved,  but  as  the  prisoner  was  acquitted  of  the 
charge,  the  opinion  of  the  judges  was  not  taken.  ('  Law  Times,'  March  21, 
1846,  p.  500.)  The  question  was  subsequently  raised  at  the  trial  of  the 
principal  in  the  duel  {Reg,  v.  Hawkey^  Hants  Sum.  Ass.  1846),  hat 
Flatt,  JB.,  decided  in  accordance  with  the  opinion  of  Erie,  J.,  and  Bolfe,  B. 
The  prisoner  was  acquitted.  (*  Law  Times,'  July  25, 1846,  p.  370.)  This 
decision  stops  all  inquiry  respecting  the  necessity  of  an  operation,  leaving 
this  to  the  bond  fide  judgment  of  the  operator — and  it  leaves  undecided,  as 
in  MacmiUan^s  case  (ante^  p.  611),  the  question  whether  the  operation  was 
or  was  not  necessary  to  save  life.  It  was  decided  in  the  case  of  Bex  v. 
QiMin  and  Beg.  v.  Pym,  that  although  the  indictment  alleg^  that  the 
deceased  died  of  the  wound,  while  in  fact  he  died  from  the  results  of  an 
operation,  yet  it  was  good  in  point  of  law. 

A  case  tried  at  the  Cent.  Crim,  Conrt  (Reg.  v.  Fuding^  1872),  in- 
volved some  of  the  points  here  raised.     The  prisoner  severely  kicked  the 
deceased  on  the  right  knee.      He  was  able  to  walk  home  with  mnch 
difficulty.    Disease  set  in,  and  about  ten  months  after  the  violence  amputa- 
tion of  the  leg  was  performed.      Ulceration  of  the  stump  took  place,  and 
the  deceased  died  from  secondary  hsBmorrhage.     There  was  much  diaeaw 
about  the  leg.     It  was  contended  that  notwithstanding  the  long  period 
which  had  elapsed,  the  deceased  had  died  from  the  u^wful  act  of  the 
prisoner.     For  the  defence  it  was  suggested  that  deceased  had  died  from 
an  operation  which  was  not  necessary  to  the  treatment.     In  addressing 
the  jury,  Channel,  B.,  said,  if  a  man  attack  another  and  certain  resulte 
ensued,  in  the  course  of  which  the  qualified  and  competent  medical  adviaer 
who  might  be  called  in  took  in  his  discretion  a  step  the  termination  of 
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Trhich  was  nnsaccessfnl,  and  wbich,  perhaps,  in  the  exercise  of  snperior 
skill  would  not  have  been  adopted,  that  termination  would  not  save  the  man 
bj  whom  the  injury  was  inflicted  from  the  consequences  of  his  act.  He 
added  that  in  this  case  they  had  nothing  to  do  with  the  question  whether 
or  not  the  offender  contemplated  the  result  of  his  act.  The  prisoner  was 
acquitted. 

Fatal  diseases  follomng  operations, — ^When  a  wounded  person  is  taken 
to  an  hospital  in  which  gangrene  or  erysipelas  is  prevalent,  and  he  is 
attacked  by  one  of  these  diseases  before  or  after  the  performance  of  an 
operation,  and  dies,  a  prisoner  may  be  held  responsible  for  the  fatal  result. 
It  might  be  contended  that  the  transportation  of  the  wounded  man  to  such 
a  locality  was  not  absolutely  necessary  to  the  preservation  of  his  life,  and 
fchafc  he  would  not  then  have  died,  but  for  the  accidental  presence  of  an 
infectious  disease.  This  question  was  raised  in  a  trial  which  took  place  at 
the  Maidstone  Lent  Assizes,  1839.  (The  Queen  y.  Connel  and  others.)  The 
deceased  was  assaulted  by  a  number  of  soldiers,  and  received  two  blows  on 
his  head  with  a  stick.  The  wound  was  not  of  any  great  extent,  and  the 
deceased  did  not  appear  to  suffer  much  from  it.  Two  days  afterwards,  he 
was  attacked  by  erysipelas  in  the  head  and  face,  and  he  died  in  about  a 
week*  On  inspection,  there  was  no  appearance  of  organic  disease.  The 
Burgeon  referred  death  to  erysipelas,  which  was  prevalent  in  the  hospital 
at  the  time  the  deceased  was  brought  in.  The  man  would  probably  have 
recovered  but  for  the  attack  of  erysipelas,  and  he  did  not  think  that  he 
would  have  been  attacked  by  this  disease  but  for  the  wound.  Erysipelas 
was  an  infectious  disease,  and  a  common  consequence  of  wounds  of  the 
head.  Upon  this  evidence  the  prisoners  were  convicted.  In  Beg,  v.  Norris 
(Wells  Sum.  Ass.  1860),  the  deceased,  a  gamekeeper,  died  from  tetanus 
following  amputation  of  the  leg,  rendered  necessary  by  a  gun-shot  wound 
inflicted  by  the  prisoner.  No  attempt  was  made  to  deny  the  responsibility 
of  the  prisoner  for  the  fatal  result. 

Pycemta,  or  the  introduction  of  pus  into  the  blood  by  absorption  or  by 
the  mouths  of  divided  blood-vessels,  is  another  cause  of  death  which  is 
liable  to  follow  personal  injuries  and  operations.  The  purulent  matter  acts 
fts  a  poison.  PysBmia  occurs  frequently  when  a  bone  is  involved  either  in 
the  injury  or  as  the  result  of  an  operation.  Liflammation  of  the  cellular 
membrane  surrounding  bone  is  a  condition  highly  favourable  to  its 
3ccnrrence.  In  Beg,  v.  Maynard  (Maidstone  Lent  Ass.  1862),  involving  a 
charge  of  manslaughter  by  wounding,  the  medical  evidence  was  to  the 
effect  that  death  was  caused  by  pyasmia.  The  medical  witness  must 
remember  that  pyaemia  may  arise  from  causes  totally  irrespective  of 
wounds  or  personal  injuries.     (*  Guy's  Hosp.  Rep.*  1859,  p.  179.) 

Questions  relative  to  responsibility  in  death  following  operations  would 
some  more  frequently  before  Courts  of  law,  were  it  not  that  the  cases  are 
stopped  in  the  Coroners'  courts  by  verdicts  of  accidental  death.  (See 
'  Med.  Gaz.'  vol.  19,  p.  167.) 

Medical  Besponsxbility  in  Operations,  Malapraxis, — This  is  a  very  wide 
subject,  but  it  can  here  be  only  glanced  at  in  a  few  of  its  leading  features. 
[t  was  held  by  Lord  Ellenborough,  that  if  a  person  acting  in  a  medical 
capacity  be  guilty  of  misconduct  arising  either  from  gross  ignorance  or 
Bnininal  inattention,  by  which  a  patient  dies,  he  is  guiltv  of  manslaughter. 
Faults,  such  as  omissions,  or  errors  in  judgment,  to  which  all  are  liable,  are 
not  visited  with  this  amount  of  criminality.  The  same  rule  applies  to  the 
licensed  as  to  the  unlicensed  practitioner ;  but  it  would  appear,  from  the 
charge  of  Williams,  J.  (Winchester  Spring  Ass.  1847),  that  a  degree  of  un- 
skilfulness  which  might  lead  to  the  conviction  of  a  licensed,  would  justify 
the  acquittal  of  an  uulicenscd  midwife.   Thia  was  ia  the  case  ot  Oi  mldb?niQ^ 
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»t.  72,  alleged  to  have  cansed  the  death  of  a  woman  on  whom  shehadbeea 
called  to  attend.  '  The  charge,'  ho  said,  '  appeared  to  be,  that  by  want  d 
skill  or  attention  to  her  duties,  she  had  cansed  the  death  of  the  woman 
npon  whom  she  was  attending.  In  order  to  constitute  this  offence,  it  mint 
be  shown  that  the  party  was  goilty  of  criminal  misoondaci,  either  ananf 
from  gross  igpiorance,  want  of  skill,  or  gross  inattention.  With  lopect 
to  the  degree  of  want  of  skill,  he  must  say,  that  it  was  not  to  be  expected 
that  a  midwife  who  was  called  in  to  attend  a  person  in  the  humble  claas  cf 
the  deceased,  a  soldier's  wife,  should  exhibit  what  a  medical  practitioocr 
would  call  competent  skill.  It  was  enough  if  she  applied  that  humUe  skill 
which  in  ordinary  cases  would  lead  to  a  safe  delivery.  She  was  not  boond 
to  have  skill  sufficient  to  meet  peculiar  and  extraordinary  exigencies, 
although  in  the  case  of  a  regular  medical  man  such  skill  might  be  required. 
The  class  of  this  humble  practitioner  was  absolutely  necessary  ftn*  tlie 
poorer  classes,  and,  although  on  the  one  hand  it  was  fit  the  law  sbonkl 
protect  the  patient  by  punishment  for  gross  want  of  skill,  yet  he  thongbl 
there  would  be  much  to  be  lamented  if  it  was  applied  with  such  severity  as 
to  render  a  party  not  possessing  skill  of  this  kind,  liable  to  punishment  for 
manslaughter.' 

Charges  of  manslaughter  have  been  brought  against  medical  practi- 
tioners in  cases  of  midwifery.   In  some  instances  gross  mismanagement  has 
been  proved ;  the  uterus,  and  even  parts  of  the  viscera,  have  been  torn 
away,  and  in  such  cases  convictions  have  followed.      It  is  well  known, 
however,  that  much  difference  of  opinion  exists  among  the  most  eminent 
practitioners   of  midwifery  respecting  the  treatment  to  be  pursued  in 
certain  cases  of  difficulty.     The  case  of  Reg.  v.  Dickinson  (Stafford  Lent 
Ass.  1846)  is  in   this  respect  of  interest.     A  medical  practitioner  was 
charged  with  having  caused  the  death  of  the  deceased  in  her  confine- 
ment.    This  appears  to  have  been  a  case  of  placenta  preevia :  the  placenta 
(after-birth)  was  removed,  but  the  female  sank  under  the  bleeding  which 
followed.     Piatt,   B.,  after  consulting  several  medical  works,  charged 
the  jury,  that  if,  in  a  particular  case,  there  are  two  modes  of  treatment 
respecting  the  adoption  of  either  of  which  men  of  learning  are  equally 
divided,  then  no  man  can  be  said  to  be  *  grossly  ignorant '  in  adopting  a 
course  which  has  received  the  approbation  of  eminent  writers,  and  which 
his  own  judgment  sanctions  and  approves.     The  accused  was  immediately 
acquitted.     (*Med.  Graz.'  vol.  37,  p.  876.)     When  death  is  not  a  result  it 
the  medical  treatment,  an  action  for  damages  may  be  brought  against  the 
practitioner  for  mcdapraxts. 

It  has  been  a  question  whether  slight  deviations  from  the  ordinaiy 
mode  of  performing  operations  should  involve  a  practitioner  in  a  charge  of 
malapraxis.     This  question  has  not  been  raised  in  England. 

The  case  of  Gibbs  v.  Tunaley  (Norfolk  Lent  Ass.  1845),  is  interesting 
in  relation  to  this  subject.  An  action  was  brought  against  a  surgeon 
for  alleged  negligence  and  want  of  skill  in  treating  an  injury  to  the  foot, 
which  the  plaintiff  had  sustained.  Mortification  took  place,  and  amputa- 
tion was  necessarily  performed.  The  plaintiff  and  his  witnesses  alleged 
that  the  mortification  was  cansed  by  tight  bandaging,  but  the  defendant 
brought  good  medical  evidence  to  show  that  it  was  most  probably  due 
to  the  extensive  violence  from  the  accident  (a  railway  accident). 
Parke,  B.,  observed  in  his  charge,  that  they  (the  jury)  were  not  to  expect 
from  a  country  practitioner  the  same  amount  of  eminent  skill  to  be  met 
with  in  large  towns  ;  but  they  had  a  right  to  expect  from  him  the  usual 
and  ordinary  amount  of  skill,  care,  and  attention  which  it  was  only 
reasonable  to  suppose  he  would  possess ;  and  if,  in  the  discharge  of  his  duty, 
he  applied  his  professional  skill  and  knowledge  to  the  best  of  his  ability, 
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^lieSy  howefver  nnforhmaie  the  terminatioii  of  tbe  case,  he  was  not  to  be 
^visited  with  an  action  to  mnlct  him  for  damages.  Snch  a  step  would  be 
xnost  nnjnst,  and  have  an  injarions  tendency,  as  it  would  cheek  that  inde- 
pendence of  action  so  necessaiy  for  medical  men  to  possess.  Damages  one 
xuthing. 

In  the  case  of  Baker  Vr  Lowe  (Queen's  Bench,  Feb.  1845),  a  medical 
xnan  broaght  an  action  against  the  defendant  for  the  amount  of  his  bill, 
mnd  the  defence  was  that  he  had  been  unskilfully  and  improperly  treated. 
The  defendant  had  been  attacked  with  senile  gangrene  in  the  toe ;  the  toe 
uras  removed,  but  the  disease  involved  the  foot,  and  amputation  was  again 
performed.  The  plaintiff  had  adopted  a  plan  of  treatment  in  the  first 
instance,  which  it  was  alleged  was  improper.  The  medical  evidence  was 
-very  conflicting.  The  plaintiff  brought  two  experienced  witnesses  who 
ttpproved  of  his  treatment,  and  the  jury  returned  a  verdict  for  the  greater 
put  of  the  amount  claimed.  (*  Med.  Gaz.'  vol.  86,  p.  126.)  When  there 
iM  snch  a  division  of  opinion  among  men  of  equal  experience,  a  practitioner 
liss  a  light  to  expect  that  a  verdict  will  be  returned  in  his  favour ;  since 
it  is  not  to  be  supposed  that  a  man's  pitictice  should  receive  the  unanimous 
approval  of  the  wJiole  of  his  professional  brethren.  All  that  appears  to  be 
«3J»ected  is  a  reasonable  accordance  in  treatment  with  received  professional 
doctrines. 


CHAPTER  45. 

OGATBIZiTION  OF  WOUNDS — EVIDENCE  FROM  CICATRICES — CHANGES  IN  AN  INCISED 
WOTTND — IS  A  CICATRIX  ALWAYS  A  CONSEQUENCE  OF  A  WOUND  P — ARE  CICATRICES 
WHEN  ONCE  FORMED  INDELIBLE? — CHARACTERS  OF  CICATRICES — IDENTITY 
PROVED  OR  DISPROVED  BY  CICATRICES — COLOURED  CICATRICES — ^TATTOO  MARKS 
— ^THE  TICHBORNE  CASS — CICATRICES  FROM  DISEASE  DISTINQUISUED  FROM 
THOSE  OF  WOUNDS — WHEN  WAS  THE  WOUND  INFLICTED? — GANGRENE  AND 
PUTREFACTION — CHANGES  IN  CONTUSIONS — HOW  LONG  DID  THE  DECEASED 
SURVIVE  THE  WOUND? 

^ieairixation  of  wounds, — The  period  of  time  at  which  a  particular  wound 
"was  inflicted  may  become  a  medico-legal  question,  both  in  relation  to  the 
living  and  the  dead.  The  identity  of  a  person,  and  the  correctness  of  a 
statement  made  by  an  accused  party,  may  be  sometimes  determined  by  an 
examination  of  a  wound  or  its  cicatrix  (scar) .  So,  if  a  dead  body  be  found 
with  marks  of  violence  upon  it,  and  evidence  be  adduced  that  the  deceased 
was  maltreated  at  some  particular  period  before  his  death,  it  will  be 
necessary  for  a  practitioner  to  state  whether,  from  the  appearance  of  the 
injories,  they  could  or  could  not  have  been  inflicted  at  or  about  the  time 
assigned.  A  case  was  tried  (The  Queen  v.  Baynon^  Taunton  Spring  Ass. 
1841)9  wherein  evidence  of  this  kind  served  to  disprove  the  statement  made 

S'  the  accused.  He  was  charged  with  maliciously  cutting  and  wounding 
e  prosecutrix.  There  was  a  cut  upon  his  thumb,  which  he  accounted  for 
hy  saying  it  was  from  an  accident  that  had  occurred  three  weeks  before. 
The  medical  witness  declared,  on  examining  it,  that  it  could  not  have  been 
done  more  than  two  or  three  days,  which  brought  the  period  of  its  infliction 
to  about  the  time  of  the  murderous  assault.  This  with  other  circumstances 
led  to  a  conviction. 

An  incised  wound  inflicted  on  the  living  body  gradually  heals  by 
adhesion,  when  no  drcnmstances  interfere  to  pTevent  tVn^  xxmorcL  cA.  ^^ 
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edges.  For  eight  or  ten  hoars  thlB  edges  remain  bloody — they  then  begin 
to  swell,  showing  the  access  of  inflammation.  If  the  parts  are  not  kept 
well  in  contact,  a  secretion  of  a  serons  liquid  is  ponred  ont  for  about 
thirty-six  or  forty-eight  honrs.  On  the  third  day  this  secretion  acquires  a 
purulent  character.  On  the  fourth  and  fifth  days,  suppuration  is  folly 
established,  and  it  lasts  five,  six,  or  eight  days.  A  fibrous  layer,  which  is 
at  first  soft  and  easily  broken  down,  then  makes  its  appearance  between 
the  edges  of  the  wound :  this  causes  them  gradually  to  unite,  and  thus  is 
produced  what  is  termed  a  cicairix.  Cicatrization  is  complete  about  the 
twelfth  or  fifteenth  day  if  the  wound  is  simple,  of  little  depth  and  width, 
and  affecting  only  parts  endowed  with  great  vitality.  The  length  of  time 
required  for  these  changes  to  ensue  will  depend — ^1.  On  the  situation  of 
the  wound : — wounds  on  the  legs  are  longer  in  healing  than  those  on  the 
upper  part  of  the  body.  If  a  wound  is  situated  near  a  joint,  so  that  the 
edges  are  continually  separated  by  the  motion  of  the  parts,  cicatrization  is 
retarded.  2.  On  the  extent : — a  deep  or  wide  wound  is  long  in  undergoing 
cicatrization.  Wounds  involving  many  and  different  structures  are  ala) 
longer  in  healing  than  those  simply  affecting  skin  and  muscles.  3.  On  the 
age  and  health  of  the  wounded  person : — the  process  of  cicatrization  is  alow 
in  old  persons  as  well  as  in  those  who  are  diseased  and  infirm.  In  an 
incised  wound  the  cicatrix  is  generally  straight  and  regular ;  bat  it  is 
semilunar  if  the  cut  is  oblique.  It  is  soft,  red,  and  tender  if  cicatrization  » 
recent ;  it  is  hard,  white,  and  firm  if  of  long  standing.  On  compressing 
the  skin  around  an  old  cicatrix,  its  situation  and  form  are  well  marked  by 
the  blood  not  readily  entering  into  it  on  removing  the  pressure.  It  has 
been  said  that  the  cicatrices  of  incised  wounds  are  rectilinear,  but  this  is 
not  always  the  case ;  in  general,  they  are  more  or  less  elliptical,  being  wider 
in  the  centre  than  at  the  two  ends — this  appears  to  be  due  principally  to 
the  elasticity  of  the  skin  and  the  convexity  of  the  subjacent  parts ;  thns  it 
is  well  known  that  in  every  wound  on  the  living  body,  the  edges  are  more 
separated  in  the  centre  than  at  the  ends,  and  this  physical  condition 
influences  the  process  of  cicatrization.  When  the  wound  is  in  a  concare 
surface,  or  over  a  part  where  the  skin  is  not  stretched,  as  in  the  armpit  or 
groin,  then  the  cicatrix  may  be  rectilinear,  or  of  equal  width  througnont. 
If  there  is  any  loss  of  substance  in  an  incised  wound,  or  if  the  wonnd 
is  lacerated  or  contused,  the  cicatrix  will  be  irregular,  and  the  hetJing 
will  proceed  by  granulation.  The  process  might  then  occupy  five,  six. 
or  eight  weeks,  according  to  circumstances.  When  healed,  the  cicatrix 
would  be  white,  and  if  there  had  been  a  loss  of  substance  it  would  be 
depressed  and  present  a  puckered  appearance;  the  surface  of  the  skin 
would  be  uneven.  (See  Krugelstein  in  Henke's  '  Zeitschrift  der  S.  A.' 
1844,  b.  2,  s.  75.) 

Is  a  cicatrix  always  a  consequence  of  a  wound  t — Assuming  that  the  term 
wound  implies  a  breach  of  continuity  affecting  the  substance  of  the  tme 
skin  (cutis),  a  cicatrix  is  always  produced  in  the  process  of  healing. 
Slight  punctures  or  incisions  with  a  lancet,  and  even  leech-bites  affecting 
only  the  surface  of  the  cutis,  may  leave  no  trace  after  a  few  weeks  or 
months.  In  an  even  cut  made  by  a  very  sharp  instrument,  especially  if  it 
is  in  the  direction  of  the  fibres  of  subjacent  muscles  and  the  parts  are  kept 
in  close  contact,  the  cicatrix  is  even,  linear,  and  sometimes  so  small  as  to 
be  scarcely  perceptible ;  and  if  the  skin  is  white,  it  may  be  easily  over- 
looked. Wounds  of  this  kind  are  not,  however,  commonly  the  subject  of 
medico-legal  inquiry.  If,  on  examining  a  part,  where  at  some  previons 
time  a  stab,  cut,  or  bum  involving  the  cutis,  is  alleged  to  have  been 
inflicted,  we  find  no  mwck.  ou  c\c».tTSx^  *\\.  Sa  i^vc  Vi  t«sQsa>a  that  the  allega- 
tion is  false,  and  tbat  no  ^onii^\v»a  \^^tv  VcL^^^\J^^T&si^sis^  ^s&s^  ^!^£s«w£)t^ 
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Bor  the  fact  that  mere  abrasions  of  tbe  cuticle,  or  very  slight  punctures 
mud  incisions,  often  heal  without  leaving  any  well-marked  cicatrices. 

It  a  cieairix,  when  onee  formed^  ever  removed  or  so  altered  by  time  as  to 
be  no  longer  recognizable  f — This  is  a  question  which  sometimes  presents 
ttielf  to  a  medical  jurist  both  in  civil  and  criminal  proceedings.  When 
h  cicatrix  has  been  produced  by  the  healing  of  a  wound  involving  a  loss  of 
nibstanee  in  the  cutis  or  true  skin,  it  is  permanent.  In  wounds  involving 
fche  "whole  substance  of  the  skin,  the  cicatrix  which  is  once  formed  does 
not  disappear,  although  it  may  undergo  some  changes  and  become  less 
liatiiict  in  after-life.  Wounds  which  heal  by  suppuration  and  granulation 
^penerally  leave  behind  them  cicatrices  which  remain  for  life.  The  marks 
irising  from  the  pustules  of  vaccination,  small-pox,  herpes  zoster,  and  those 
piodaced  by  setons  and' issues,  leave  cicatrices  usually  recognizable  at  any 
period.  In  an  early  stage  a  cicatrix  is  soft  and  redder  than  the  surround- 
ings skin,  but  after  some  months  or  years  it  becomes  white,  hard,  smooth, 
and  shining.  The  time  required  for  these  changes  to  take  place  cannot 
be  defined.  In  one  person  they  make  take  place  in  a  few  months,  and  in 
another  only  after  some  years.  The  tissue  of  which  an  old  cicatrix  is 
foxmed,  is  different  from  that  of  the  skin ;  it  is  harder,  contains  less  blood, 
and  is  destitute  of  any  coloured  pigment,  so  that  its  whiteness,  which  is 
lemarkable  on  the  cicatrized  skin  of  a  negro,  is  retained  through  life.  If 
mny  cicatrices  were  easily  obliterated,  it  would  be  those  which  are  even 
mnd  regular — the  results  of  incised  wounds  by  sharp  instruments ;  but 
■mall  cicatrices  of  this  kind  may  retain  their  characters  unchanged  for 
twenty-five  years.  According  to  the  observations  of  Dupuytren  and 
Delpech,  the  substance  of  a  cicatrix  is  not  converted  into  true  skin — it 
never  acquires  a  rete  mucosum,  i.e,  the  membrane  which  gives  colour  to 
the  skin.  Although  this  is  generally  true  of  incised  and  punctured  wounds, 
yet  contused  and  lacerated  wounds  on  the  legs  of  persons  advanced  in  life, 
frequently  present  a  brown  discolouration — from  the  deposit  of  a  brown 
pigment.  In  the  cicatrices  of  lacerated  and  contused  woonds,  the  form  of 
the  weapon  with  which  the  wound  was  infiicted  is  sometimes  indicated. 
It  is  not,  however,  easy  to  distinguish  the  cicatrix  of  a  stab  of  old  date 
from,  that  produced  by  a  pistol-bullet  fired  from  a  distance.  In  both  cases 
the  edges  may  be  rounded  and  irreg^ar,  and  the  cicatrix  puckered,  unless 
the  stab  has  been  produced  by  a  broad-bladed  weapon.  If  no  mark  of 
catting  can  be  perceived  within  a  few  months  of  the  period  at  which  a 
severe  wound  is  alleged  to  have  been  inflicted,  it  is  reasonable  to  infer  that 
there  has  been  some  mistake,  or  that  the  circumstances  have  been  greatly 
exaggerated. 

A  case  in  which  this  question  was  raised,  was  referred  to  the  author  under 
the  following  circumstances.  (Beg*  v.  Beed  and  Donelan,  Chelmsford  Spring 
Aflfl*  1842.)  The  medical  evidence  was  to  the  effect,  that  '  there  was  a 
wound  on  the  nose  of  the  prosecutrix,  apparently  inflicted  by  some  sharp 
instrnment,  and  the  bridge  of  the  nose  was  broken  down.  The  weapon 
had  entered  half  an  inch,  and  had  caused  profuse  bleeding.  The  wound 
was  so  deep  that  if  it  had  entered  a  little  higher  up  in  the  eye,  it  might 
hATe  caused  death.'  In  the  defence  it  was  urged  that  no  weapon  had  been 
naed ;  and  that  although  the  male  prisoner  had  struck  the  prosecutrix  a 
blow,  the  female  prisoner  had  taken  no  share  in  the  assault.  It  does  not 
appear  that  any  medical  evidence  was  called  to  show  in  what  state  the 
proiecutnx  was  at  the  time  of  the  trial.  It  was  assumed  that  a  weapon 
miuit  have  been  used,  and  the  prisoners  were  convicted,  the  one  of  stabbing, 
and  the  other  of  aiding  and  abetting.  About  six  months  after  the  alleged 
Biabbing,  and  some  weeks  after  the  prisoners  had  been  convicted  and 
aentenoed  to  jraniBhmeni^  the  face  of  the  proBeoukix.  \v%a  «UkTx^^\s^  ^^^ 
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BtLTgeons  (one  of  them  a  practitioner  of  tweniy-eiglit  years'  standing),  and 
they  both  deposed  that  there  was  no  mark  of  a  cicatrix  from  a  stab,  of 
fracture  of  the  nose,  or  of  any  personal  injury  whatever.     Other  surgeons 
were  requested  to  examine  the  fsLce  of  the  prosecutrix,  but  this  she  dedined 
to  permit ;  and  as  there  was  no  power  to  compel  her,  the  medical  &cts 
of  the  case  were  referred  to  Quain,  Guthrie,  Key,  and  the  author.    The 
evidence  of  the  surgeons  at  the  trial  was  laid  before  them,  with  the  state- 
ments of  the  two  surgeons  who  subsequently  examined  the  prosecutrix. 
They  all  agreed  that  if  such  a  wound  as  that  described  in  the  medical 
evidence  had  been  inflicted,  there  would  have  been  a  visible  scar  and  a 
ridge  or  prominence  indicative  of  the  situation  where  the  bridge  of  tin 
nose  was  stated  to  have  been  broken ;  and  as  no  such  marks  could  be  pe^ 
ceived  by  two  well-informed  surgeons,  they  considered  it  improbable  either 
that  such  a  wound  as  that  described  could  have  been  inflicted,  or  that 
a  weapon  could  have  been  used  in  the  assault.     The  medical  question 
really  to  be  decided  was— could  all  traces  of  the  cicatrix  of  such  a  wound 
as  that  above  described  be  effaced  in  a  period  of  six  months,  or  even  during 
the  life  of  a  person  ?     Either  the  wound  must  have  been  misdescribed,  or 
some  marks  of  its  past  existence  in  the  form  of  a  cicatrix  would  have  been 
found. 

Characters  of  cicatrices.  Their  a^e  or  date. — ^It  is  important  to  obaenre 
that  all  cicatrices  are  of  smaller  size  than  the  original  wound,  for  there  is 
a  contraction  of  the  skin  during  the  process  of  healing.  This  is  especiaUj 
noticed  with  regard  to  the  cicatrix  of  a  stab,  which  is  f requentilv  of  a 
triangular  form.  A  recent  stab,  owing  to  the  elasticity  of  the  sldn,  is 
smaller  than  the  weapon ;  and  the  resulting  cicatrix  is  always  smaller  than 
the  wound.  Hence  it  is  difficult  to  judge  of  the  size  of  the  stabbing 
instrument  from  an  examination  of  an  old  cicatrix.  Cicatrices  arising 
from  a  loss  of  substance  in  the  cutis,  or  true  skin,  are  usually  indicated  bj 
a  depression.  In  gun-shot  wounds,  if  the  projectile  has  been  fired  from 
a  distance,  the  cicatrix  is  of  smaller  dimensions  than  the  ball.  It  represents 
a  disk  depressed  in  the  centre,  and  attached  to  the  parts  beneath,  while 
the  skin  is  in  a  state  of  tension  from  the  centre  to  the  circumference.  The 
amount  of  depression  is  great  in  proportion  to  the  quantity  of  loose  cellular 
membrane  beneath.  If  the  bullet  has  been  fired  near  to  the  body,  the 
cicatrix  is  large,  deep,  and  very  irregular.  In  this  case  there  may  be  the 
blueish  marks  of  tattooing  from  the  gunpowder  carried  into  the  skin.  If 
the  projectile  has  made  two  apertures,  the  aperture  of  exit  is  usually  known 
by  the  greater  size  and  irregularity  of  the  cicatrix.  (See  '  Ed.  MonUi.  Jour/ 
1854,  10,  370.)  As  the  age  of  a  cicatrix  increases,  it  becomes  smaller, 
thicker,  whiter,  more  shining  and  less  sensitive.  It  is  fibrous  in  stmctore, 
dense,  and  without  sebaceous  follicles,  adipose  cells,  or  hairs. 

There  are  no  appearances  in  an  old  cicatrix  which  will  allow  us  to  ^J^ 
the  date  at  which  the  wound  leading  to  its  production  was  inflicted,  and  it 
is  often  very  difficult  to  say  how  or  by  what  means  it  was  inflicted.    If  the 
person  is  living,  he  may  give  a  description  of  the  injury  and  the  date  of  its 
production,  consistent  or  inconsistent  with  the  appearances  presented.    As 
Casper  remarks  ('  Gerichtl.  Med.*   1,  115),  it  requires   more  than  two, 
three,  or  four  weeks  to  produce  the  hard  white  shining  appearance  of  an 
old  citatrix  ;  but  when  it  has  once  acquired  these  characters,  there  are  no 
medical  data  for  enabling  us  to  determine  whether  the  injury  was  inflicted 
two,  three,  or  even  ten  years  before.     After  the  lapse  of  six  weeks,  during 
which  a  cicatrix  usually  has  a  blueish  hue,  the  scar  acquires  its  permanent 
characters ;  and  it  is  then  quite  impossible  to  say  how  long  a  period  baa 
elapsed  since  the  infliction  of  the  wound.     A  proper  attention  to  the 
number,  situation,  and  appearances  presented  by  cicatrices  on  the  living  or 
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ttd  body,  nill,  however,  sometimes  enable  a  medical  witness  to  establish 
*  disprove  the  identify  of  persons, 

OiccUrices  from  wounds  or  disease.  Imputed, — Cicatrices  may  be  im- 
ited.  It  is  rare  to  hear  of  frauds  of  this  description :  the  wound  must  be 
ide  in  anticipation  at  a  long  date  in  order  to  give  the  appearance  of  an 
i  cicatrix.  It  is  likely  that  an  impostor  may  seek  to  gain  his  object  by 
bribnting  the  cicatrices  of  wounds  accidentally  received  to  other  causes, 
by  ascribing  cicatrices  which  have  resulted  from  disease,  to  some  par- 
^okkT  cause  occurring  in  early  life.  By  a  remarkable  coincidence  two 
raona  may  have  cicatrices  on  or  about  the  same  part  of  the  body,  produced 
'  outs,  punctures,  or  abscesses  in  early  life ;  and  serious  mistakes  may 

made  under  these  circumstances.    A  case  is  reported  to  have  occurred 

France  in  1794,  in  which  a  man  named  Lesurgues  was  tried,  convicted, 
A  executed  for  robbery  and  murder.  There  were  some  doubts  at  the 
ne  as  to  his  identity,  and  strong  exertions  were  made  to  save  his  life. 
K>n  after  his  execution  the  real  murderer  was  discovered,  between  whom 
bd  Lesurgues,  who  had  had  no  hand  or  part  in  the  crime,  there  existed  a 
onderful  resemblance  in  stature,  complexion,  and  features.  But  the  most 
Araordinary  part  of  the  case  was  that  Lesurgues,  like  the  real  criminal, 
id  a  cicatrix  or  scar  on  the  forehead,  and  another  on  the  hand ;  and  there 
DO  doubt  that  these  points  of  resemblance,  which  upon  a  proper  scientific 
aunination  might  have  been  proved  to  be  really  different,  became  the 
iming-point  of  the  case  and  led  to  the  conviction  of  an  innocent  person. 

On  the  other  hand,  an  impostor,  with  old  scars  upon  his  person,  may 
lake  use  of  them  as  proofs  of  identity.  Such  scars  may  exist :  they  may 
9  clearly  proved  to  be  of  old  date,  and  they  may  be  assigned  to  causes 
hich  cannot  be  disproved  except  by  a  close  medLcal  examination.  The 
«X8  may  have  arisen  from  scrofulous  ulcers  or  abscesses,  in  which  case  it 
onld  not  be  difficult  to  distinguish  them  from  the  cicatrices  of  wounds. 
I  the  case  of  Smyth  v.  Smyth  (Gloucester  Sum.  Ass.  1853),  the  plaintiff 
aimed  to  be  the  rightful  heir  to  certain  estates  held  by  the  defendants. 
Je  baaed  his  claim  upon  certain  deeds  (alleged  by  the  d^endants  to  have 
wn  forged),  in  which  it  was  stated  that  the  lost  heir  to  these  estates 
onld  be  known  by  certain  marks  on  his  right  hand  and  wrist,  suggested 
» have  been  received  at  the  time  of  his  birth,  in  1797,  by  reason  of  his 
mng  been  brought  into  the  world  with  instruments.  It  was  one  of  the 
irions  features  of  this  extraordinary  case  of  imposture  that  no  medical 
linion  was  taken  or  required  by  the  claimant  on  the  probable  nature  and 
sgin  of  these  marks.  When  requested  at  the  trial  to  show  his  hand  to 
le  jury,  the  mark  had  the  appearance  of  a  puckered  cicatrix  from  a 
xofulous  ulcer  near  the  wrist.  Similar  marks  fit)m  scrof  alous  sores  were 
ten  upon  his  neck.  His  statements  regarding  himself,  and  the  circum- 
ances  on  which  he  based  his  claim,  were  so  improbable  and  contradictory 
lat  the  case  speedily  broke  down.  A  question  of  this  kind  may  occa- 
anally  present  some  difficulty,  but  a  close  examination  of  the  cicatrix, 
ith  a  consideration  of  the  statement  of  the  person  on  its  mode  of  produc- 
on,  will  enable  a  practitioner  to  arrive  at  a  satisfactory  conclusion  respect- 
\g  its  origin.  Scrofulous  ulcers  are  generally  observed  to  leave  irregular 
id  deeply  furrowed  cicatrices,  with  smooth  depressions,  surrounded  by 
ird  and  uneven  margins.     According  to  Schneider,  the  scorbutic  cicatrix 

dark,  blueish-red  in  colour,  soft  to  the  touch,  somewhat  raised,  and  rather 
linful ;  in  the  coarse  of  time  it  becomes  flatter,  of  a  reddish-brown  colour^ 
Bfy  thin,  and  easily  injured.  Syphilitic  cicatrices  are  usually  character- 
led  by  great  loss  of  substance:  they  approximate  the  margins  of  deep 
loers  before  their  granulations  have  had  time  to  reach  the  surface.  Olan- 
ular  cicatrices  are  irregularly  tume6ed,  generally  deep>  hatd^  ^Tvd  ol  ^^ 
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reddish-brown  colour.  These  varieties  cannot  eamlj  be  mistaken  for  tbe 
cicatrices  of  wounds ;  but  it  is  not  so  easy  to  distinguish  them  from  etch 
other.  The  form  and  shape  of  the  cicatrix  depend  less  on  the  cause  pro- 
ducing it  than  on  its  anatomical  position.  The  elasticity  of  the  skin,  the 
looseness  or  density  of  the  cellular  tissue  beneath,  the  depression  or  oim- 
vexity  of  the  surface  and  the  tension  of  the  muscles,  are  conditions  wludk 
will  modify  the  form  of  the  ulcer  as  well  as  the  cicatrix  proceeding  from  it 
('  Ann  d*Hyg.'  1840,  1,  430.)  An  expert  can  seldom  do  more  than  dis- 
tinguish the  cicatrices  of  ulcers  arising  from  morbid  causes,  from  those 
which  have  resulted  from  violence.  Cicatrices  in  the  inguinal  regions  raise 
a  presumption  that  they  are  of  syfihilitic  origin,  but  it  is  impossible  to  say 
that  they  may  not  have  been  derived  from  simple  abscesses.  The  old 
cicatrices  of  scrofulous  ulcers  have  some  resemblance  to  those  produced  by 
fire-arms,  bat  it  may  be  presumed  that  they  are  of  scrofulous  origin  wheo 
they  are  situated  in  the  region  of  the  neck,  below  the  jaw,  or  in  the  ooarse 
of  the  parotid  gland,  especially  when  there  is  any  enlargement  of  tiie 
neighbouring  glands.  A  puckered  and  folded  state  of  the  skin  around 
the  cicatrix  would  confirm  this  opinion. 

Evidence  from  cicatrices, — The  identity  of  a  person  may  depend  on  tlie 
presence  or  absence  of  cicatrices.  At  the  celebrated  second  Tichbome  trial 
(Reg.  V.  Castro,  Q.  B.  1873),  the  possibility  of  the  disappearance  of  sens 
was  made  a  matter  of  great  importance  as  bearing  upon  identity.  Roger 
Tichbome,  the  missing  baronet,  whilst  on  board  the  ship  Pauline  met  with  sa 
accident  by  which  a  fish-hook  passed  clean  through  one  eyelid,  and  had  to 
be  pulled  through  and  out ;  and  it  was  truly  alleged  that  such  a  wound 
would  leave  a  scar,  and  that  this  would  probably  be  indelible.  He  had 
also  been  bled,  an  operation  which  usually  leaves  indelible  scars.  It  was 
also  certain  that,  when  a  lad,  Roger  had  either  an  issue  or  seton  on  his  left 
arm.  According  to  the  prosecution  it  was  an  issue,  and  was  kept  open  bj 
a  pea.  According  to  the  defence,  it  was  a  seton.  On  the  defendant's 
arm  there  was  the  mark  neither  of  an  issue  nor  of  a  seton.  MoreoTer, 
there  was  no  scar  on  the  eyelid  such  as  wo  aid  have  been  produced  by  the 
fish-hook.  Further,  Roger  had  his  temporal  vein  opened  when  a  young 
man;  and  there  was  no  scar  on  the  defendant's  temples.  Although  it 
must  be  admitted  that  a  venesection  mark  may  disappear  in  the  course  of 
time,  it  is  in  the  highest  degree  improbable  that  several  cicatrices  such  as 
have  been  described  would  all  disappear.  The  defendant  was  convicted  of 
the  attempted  imposture ;  or  rather  of  perjury,  in  swearing  at  the  first 
(civil)  trial  that  he  was  the  veritable  Sir  Roger  Tichbome.  In  the  former 
case  a  medical  jurist  may  be  required  to  give  an  opinion  on  the  cause  and 
date  of  their  production,  and  in  the  latter  he  may  be  required  to  say 
whether,  assuming  them  to  have  once  existed,  they  could  have  disappeared, 
either  from  natural  causes  or  from  chemical  or  other  means  employed  to 
obliterate  them.  In  some  countries  it  is  the  custom  to  brand  convicts, 
and  the  cicatrix  from  the  brand-mark — a  letter  burnt  into  the  skin— is 
regarded  as  the  strongest  proof  of  identity.  In  1828  a  man,  D.,  was  con- 
victed of  forgery  and  condemned  to  the  galleys  for  ten  years  by  the  Criminal 
Court  of  Brabant.  After  a  short  imprisonment  he  was  set  free,  on  the 
condition  that  he  left  the  country  and  never  returned.  Before  his  libera- 
tion he  was  examined  by  Vandelaer,  a  medical  jurist,  and  he  obserred 
that  there  was  upon  his  arm  a  cicatrix,  or  '  indelible  '  mark  like  that  pro- 
duced by  branding.  D.  went  to  France,  and  in  1846  committed  forgery 
and  fled  the  country.  The  French  Government,  having  reason  to  suspect 
that  the  accused  had  escaped,  and  was  then  living  at  Brussels  under  the 
name  of  H.  B.,  demanded  his  extradition.  H.  B.  was  arrested,  but  he 
denied  that  he  was  the  person  sought  for  (D.),  who  bad  received  the  con- 
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[iional  pardon  in  Belgium  in  1828.  The  question  of  his  identity  was 
nought  before  the  Court  of  Assizes  at  Brabant.  The  accased  persisted  in 
is  denial  that  he  was  the  man  who  had  been  condemned  by  the  Brabant 
cmrt  for  forgery  eighteen  years  before.  Several  officials  of  the  prison  in 
hich  D.  had  been  confined  at  that  date  came  forward,  and  deposed  that 
lere  was  a  strong  resemblance  in  the  person  now  charged  to  the  former 
isoner,  but  they  declined  to  testify  on  oath  that  he  was  the  same  man. 
andelaer  was  then  required  to  state  whether  he  could  detect  on  the  arm 
the  accused  H.  B.  the  mark,  or  scar,  which  he  had  seen  on  the 
m  of  D.  in  1828.  He  deposed  that  there  was  no  mark  of  a  brand  on 
le  accused,  bat  at  the  same  time  he  gave  his  opinion  that  the  absence 
:  sncli  a  mark  was  not  a  proof  of  the  non-identity  of  the  accused  with 
•  He  assigned  as  sufficient  reasons  for  its  disappearance  the  length  of 
me  which  had  elapsed,  and  the  probable  use  of  some  artificial  means  to 
mae  its  removal.  Vandelaer  admitted  that  the  mark  which  he  saw  on 
le  arm  in  1828  had  been  produced  by  a  red-hot  iron,  and  he  thoaght 
ittt  such  a  mark  might  be  partially  obliterated  by  time.  Lebeau  and 
fimanges,  who  were  also  called  as  erperts,  denied  the  accuracy  of  this  con- 
hision.  Owing  to  this  difference  of  opinion,  the  Court  required  reports 
rom  the  physicians  of  the  prisons  of  Vilvorde  and  (}and.  They  agreed 
ritii  Vandelaer  that  a  scar,  or  cicatrix  made  on  the  shoulder  with  red- 
0t  iron  might  disappear  after  a  certain  lapse  of  time,  and  by  the  aid  of 
ertain  means  known  to  convicts.  They  were  therefore  not  surprised  to 
Barn  that  such  a  mark,  seen  in  1828,  was  no  longer  visible  in  1846.  Upon 
his  the  Court  decided  that  the  identity  of  the  prisoner  was  proved,  and 
entenced  him  accordingly.     ('  Gaz.  Med.'  Mars,  1847.) 

It  will  be  seen  that  the  medical  evidence  of  identity  was  here  made  to 
est  upon  the  possible  disappearance  of  a  mark  from  branding  with  a  red- 
lot  iron,  after  the  lapse  of  eighteen  years,  without  leaving  the  slightest 
race  of  its  existence.  This  is  contrary  to  experience,  and  the  reasons 
arigned  by  the  assessors  are  unsatisfactory.  Instead  of  famishing  any 
Acts  to  show  that  such  cicatrices  from  red-hot  iron  had  disappeared  within 
beir  knowledge,  they  relied  upon  the  statement  of  one  convict  that  he  had 
leen  branded  on  both  shoulders,  and  the<marks  had  disappeared,  and  upon 
he  averment  of  another  that  he  had  caused  the  cicatrix  to  disappear  by  the 
pplication  of  a  red-herring  to  the  burnt  part.  It  would  have  been  a  more 
omdent  course  to  state  that  there  was  a  want  of  proof  of  identity  from 
ihjsical  marks.  The  man,  D.,  may  have  been  the  same  as  H.  B.,  but  this 
ras  certainly  not  proved  by  this  negative  medical  evidence. 

The  cicatrix  left  by  an  issue  ought  not  to  be  mistaken  for  a  cicatrix 
ansed  by  a  seton.  In  the  first  place,  it  is  single,  depressed  below  the  .level 
f  the  skin,  and  rounded  in  its  margin ;  and,  as  in  all  cases  in  which  the 
atis  is  destroyed,  it  remains  indelible.  It  is  impossible  by  auy  process  to 
estore  to  the  skin  its  uniformity  of  surface.  A  seton  leaves  two  cicatrices 
ud  a  hard  band  of  lymph  between  the  two. 

The  cicatrices  left  as  a  result  of  the  application  of  the  true  vaccine 
jrxnph  have  an  irregular  honeycombed  appearance  with  white  streaks,  and 
B  slightly  depressed  below  the  level  of  the  surrounding  skin.  The  spurious 
raccine  mark  is  of  a  reddish  colour,  not  depressed,  and  not  presenting  the 
loneycombed  appearance  and  white  streaks  of  the  cicatrix  of  the  true 
instule.  The  scars  produced  by  smalUpox  are  in  the  form  of  deep  depres« 
ions,  showing  a  complete  destruction  of  the  cutis. 

The  cicatrices  of  wounds  from  the  performance  of  surgical  operations  are 
ommonly  well  indicated  by  their  regular  form  and  their  situation.  They 
nay  present  the  characters  of  punctured  or  incised  wounds,  or  of  a  division 
»f  parts  for  the  removal  pf  tnmours.     The  cicatricoa  «.tq  coTn-moxX^  T^%i^^ 
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^7  (^ftt  regularity.  The  identity  ot  a,  living  peraoD,  or  of  a  dead  bodj^ 
may  be  proved  by  the  ezistence  of  a  cicatrLz  ivhich  has  been  the  result  of  t 
Bnrgical  operation.  Snch  cicatrices,  when  they  have  involred  tbe  tmt 
skin,  do  not  disappear. 

A  trial  took  place  at  the  Cent.  Crim.  Coart  in  1834i,  in  whieh 
Carpae  was  able  to  rescue  a  man,  who  was  wrongly  charged  with  being  i 
convict  and  with  having  nnlawfolly  returned  from  tr&nsportation.  A 
certificate  was  produced,  dated  in  1817,  of  the  conviction  of  a  penoD, 
alleged  to  be  the  pi-isoner,  ntider  the  name  of  Stvart.  The  governor  of  tlie 
gaol  in  which  Stnart  was  confined  believed  the  prisoner  to  be  the  penon 
who  was  then  in  his  cnstody.  The  guard  of  the  halks  to  which  Sturt 
was  consigned  from  the  gaol,  swore  most  positively  that  the  prisoner  nu 
the  man.     On  the  cross-examination  of  this  witness,  ho  admitted  *h^t  tlw 

Erifioner  Stnart,  who  was  in  his  costodj^  in  1817,  had  a  wen  on  his  left 
and;  and  so  well  marked  was  this,  that  it  formed  apart  of  his  deacriptua 
in  the  books  of  the  convict  hnlk.  The  prisoner  aald  his  name  was  Stifitr; 
he  denied  that  he  was  the  person  named  Stnart,  bat  from  the  lapse  of  jetn 
he  was  nnable  to  bring  forward  any  evidence.  The  coansel  for  the  defenn 
reqaested  to  be  permitted  to  pat  a  qaestion  to  an  eminent  snrgtan, 
Carpne,  who  happened  accidentally  to  be  present  in  conrt  He  depoMd 
that  it  was  impossible  to  remove  tueh  a  toen  as  had  been  deicribed  mtiad 
leaving  a  mark  or  deairix.  Both  hands  of  the  prisoner  were  then  ezsmiDed, 
bat  no  wen,  nor  any  mark  of  a  wen  having  been  removed  by  a  anr^ 
operation,  was  foond.     Upon  this  the  jury  acquitted  the  prisoner. 

A  man  may  allege,  in  proof  of  his  identity,  that  at  a  former  period  of 
his  life  be  was  bled  in  the  arm,  foot,  or  tempoml  artery,  that  he  had  anitr- 
gone  capping,  or  that  he  had  had  a  seton  or  issne  in  his  arm.  The  simpit 
questions  for  a  medical  witness  will  then  be — are  the  marks  of  bleeding  or 
capping  present  ?  Are  they  visible  in  the  situations  in  which  such  open- 
tious  are  nsnally  performed  ?  And  if  present,  are  they  such  dcatricM  u 
would  bo  likely  to  result  from  the  alleged  operations  ?  If  not  visible  at  tli« 
time  of  examination,  is  it,  or  is  it  not,  probable  that  they  may  btm 
spontancoasly  disappeared  by  lapse  of  time  ?  These  simple  questions  mar 
carry  with  them  momentous  iasnea,  either  in  a  civil  or  a  crintinal  cue. 
With  regard  to  cupping,  when  the  operation  is  properly  performed,  the 
numei'ous  small  and  slightly  elliptical  cicatrices  are  well  in^cated  bj  tbeir 
whiteness  and  symmetrical  position.  The  cicatrix  left  by  the  use  of  ^^ 
lancet  in  bleeding  from  a  vein  in  the  arm  or  foot,  is  similar  to  tliat  of 
cupping,  white,  linear,  glightly  elliptical,  with  its  length  in  the  direction  of 
the  vessel,  and  not  across  it.  Fifty  years  ago,  bleeding  was  a  frequent 
operation,  the  same  person  requiring  to  be  bled  at  spring  and  fall.  Tlia 
cicatrix  that  resnltcd  wns  always  perceptible  ;  in  some  instances,  when  (^ 
person  had  been  bled  in  or  ncur  the  same  part  of  the  vein,  a  h*id  v 
knotted  white  cicatrix  was  produced,  raised  above  the  level  of  the  ikin- 
There  is  i-eason  to  believe  tliut  Bucli  a  mark,  involving  as  it  does  the  wWe 
cutis,  very  rarely  dissppeni-s.  Beck  qnotes  the  case  of  a  child,  which  | 
had  been  bled  in  the  n^lti  arm  when  sisteen  months  old.  When  msHj 
four  years  old  the  child  was  lost,  and  two  years  subsequently,  tiiep»d-  ! 
mother,  seeing  two  boys  pasa,  was  struck  with  the  voice  of  one  of  them; 
she  calleil  him  to  her,  and  was  convinced  that  it  wae  her  lost  godson.  The 
identity  was  also  considered  to  be  proved  by  the  dJMovery  ot  a  cicattii 
from  bleeding  in  the  i-ipbt  ai'm,  and  a  cica^j^M*"^  "bsc.--*  in  the  left 
knee,  both  of  which  were  pi'esent  in  ^t^M//^^^  -'    ' '"'  '""'  ^'*' 

was  found.     The  latter,  however,  h»4^^^^  '    i'"'  -"nj^'" 

poi,  while  no  marks  of  this  \ 
child  was  claimed  by  a  •^'••t^i"^ 


EYmEKOE  FROM  MOLES  AKD  TATTOO-MABKS.  625 

it  was  really  hep  son.  The  Court  decided  in  her  favour,  chiefly  on  the 
ground  that  the  lost  child  was  not  marked  with  the  small-pox  ('Med. 
Jour/  vol.  i.  p.  655). 

It  was  admitted  that  this  child  had,  on  the  arm  and  knee,  cicatrices 
similar  to  those  which  were  known  to  exist  in  the  one  that  was  missing ; 
and  had  the  medical  witnesses  agreed  about  the  causes  of  them,  it  is  pro- 
bable that  the  decision  would  have  been  different.  The  cicatrix  at  the 
knee  was  ascribed  to  the  use  of  caustics  by  some  of  the  surgeons,  and  to 
a  slight  tumour  or  abrasion  by  others.  The  widow  Labrie  admitted  that 
her  child  had  never  been  bled  in  the  arm,  while  the  missing  child  had 
certainly  undergone  this  operation ;  but  on  the  question  of  the  presence 
at  a  cicatrix  from  bleeding,  there  was  a  conflict  of  medical  opinion.  Three 
nurg^eons  examined  the  cicatrix,  and  declared  that  it  had  been  made  with 
a  sharp  instrument.  Others  deposed  that  it  was  not  a  cicatrix  from  bleed- 
UB^,  but  from  the  opening  of  an  abscess.  As  the  child  had  been  missing 
fcwo  years,  it  might  have  had  small-pox  in  the  meantime. 

According  to  Casper,  the  cicatrix  left  by  venesection  may  sometimes 
disappear,  although  he  adduces  no  fact  in  proof  of  this  (*  Ger.  Med.'  vol. 
1,  p.  113)  :  ordinary  surgical  experience  is  against  it.  Devergie  states  that 
every  wound  which  involves  the  thickness  of  the  skin,  leaves  a  cicatrix 
which  is  indelible.  (*M^d.  Leg.'  vol.  ii.  p.  217.)  According  to  him,  it 
may  become  less  distinct  by  time,  but  it  never  disappears.  (See  R^g,  v. 
Cattroy  p.  622.) 

Independently  of  cicatrices  fi*om  local  injury,  these  cases  of  identity 
may  present  other  physical  signs,  such  as  moles,  ncevt  matemi,  and  other 
congenital  defects  to  which  ordinary  witnesses  may  be  able  to  testify. 
There  can  be  no  fallacy  of  memory  touching  the  form,  size,  and  position 
of  such  marks,  and  they  differ  fi*om  cicatiices  in  this,  that  they  cannot  be 
artificially  imitated.  They  may,  it  is  true,  be  i*emoved,  but  only  by  actual 
eautery  or  caustic  applications.  If  thus  removed,  a  cicatrix  is  left  which 
is  indelible.  A  case  is  reported  by  Beck  in  which  a  girl,  Salome  Muller^ 
had  been  sold  as  a  slave,  but  her  identity  as  the  child  of  German  parents, 
was  proved  after  fifteen  years,  by  two  marks  resembling  moles  about  the 
size  of  coffee-grains,  on  the  inside  of  the  thighs.  They  were  pi*oved  to 
have  existed  in  the  child,  and  they  were  proved  to  exist  in  the  same  parts 
of  the  body  of  the  girl  eighteen  years  afterwards.  After  much  litigation 
she  was,  upon  this  evidence,  pronounced  to  be  a  free  woman.  (*  Med.  Jur.* 
vol  i.  pp.  662.) 

Coloured  cicatrices.  Tattoo  marks, — Small  punctured  wounds  made 
into  the  true  skin  with  needles  dipped  in  colouring  matter,  leave  marks 
which  may  or  may  not  be  indelible,  according  to  the  mode  in  which  the 
operation  is  performed.  The  subject  of  tattooing  has  been  noticed  by 
medical  jurists.  It  has  been  made  use  of  as  evidence  in  cases  of  disputed 
identity.  (Tardieu,  'Ann.  d'Hyg.'  1855,  1,  171 ;  Horteloup,  Ibid.  1870, 
Tol.  2,  p.  440 ;  and  Casper's  *  Ger.  Med.'  vol.  1,  p.  115.)  The  colours 
commonly  employed  in  tattooing  are  indigo,  charcoal  (gunpowder),  China- 
ink,  and  vermilion.  Although  China-ink  and  charcoal  are  black,  the  effect 
when  introduced  into  a  white  skin  is  to  produce,  with  either,  a  blue  or 
blueish-coloured  mark.  The  foreign  matter  thus  introduced  mechanically 
into  these  minute  punctured  wounds  causes  inflammation,  but  this  soon 
passes  off,  and  the  colouring  matter  then  remains  permanently  encysted 
in  the  substance  of  the  cutis,  or  below  it.  It  has  been  there  found  after 
death. 

These  coloured  marks  are  not  necessarily  indelible.     They  have,  how- 
ever, been  observed  to  remain  for  fifty  years  and  upwards,  when  the  colour- 
ing matter  was  carbonaceous ;  and  for  forty  years  in  a  case  in  which,  r^ 
VOL.  J.  ^  ^ 
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cinnabar  was  nsed ;  bat  it  is  not  so  mncb  from  the  lapse  of  timo  as  from 
other  accidental  canses,  that  the  marks  may  become  faint  and  nltimai;^ 
disappear.  The  depth  in  the  cutis  to  which  the  needles  have  been  carried, 
and  the  nature  of  the  colouring  matter  employed,  are  the  chief  circam- 
stances  on  which  the  durability  of  these  marks  will  depend.  The  red 
colours  are  the  most  disposed  to  fade,  while  the  black,  especially  that  of 
Ohina-ink,  is  among  the  most  persistent.  The  thinner  the  skin,  and  tiw 
less  the  depth  to  which  the  needles  have  penetrated,  the  more  readily  do 
these  markis  fade  and  disappear.  Something  also  must  be  set  down  to  the 
skill  and  experience  of  the  operator.  Casper  states  that  while  he  has  seen 
the  tattoo-marks  remaining  in  some  cases  after  foriy  years  and  upwards, 
in  two  instances  they  had  entirely  disappeared  after  thirty-six  and  tbiitj- 
eight  years  respectively.  (Op.  cit.  p.  116.)  It  is  possible  to  remore  these 
marks  by  caustic  applications,  or  by  the  actual  cautery,  but  such  an  act  is 
necessarily  indicated  by  the  production  of  cicatrices ;  for  if  the  tattooiiig 
is  complete,  the  removal  can  be  effected  only  by  the  destruction  of  the 
cutis.  In  one  instance  of  attempted  remo^,  a  fatal  result  followed. 
0  Ann.  d'Hyg.' 1855,  1,  199.) 

On  the  occasion  of  the  second  trial  of  the  claimant  of  the  Tichhorne 
estates  (Jfcgr.  v.  Castro,  Q.  B.  1873),  the  possibility  of  the  effacement  of  tattoo- 
marks  became  a  prominent  question.  It  was  well  known  that  the  missing 
baronet  had  been  tattooed  along  the  whole  length  of  the  forearm.  The 
claimant  had  no  tattoo- marks,  nor  any  signs  of  tattooing ;  but  above  the 
left  wi*ist  there  was  a  large  scar,  as  if  a  piece  of  the  skin  had  been  cut  or 
burned  out.  Ferguson  and  Holt  stated  that  nothing  will  remove  a  tattoo- 
mark  short  of  the  knife  or  a  cautery.  The  man,  Orton,  with  whom  the 
claimant  was  endeavoured  to  be  identified,  was  said  to  have  had  the  letters 
*  A.»  O '  tattooed  on  his  arm.  Evidently  a  clumsy  attempt  had  been  made 
to  obliterate  the  implicating  letters  '  A.  O.'  on  the  wrist. 

WJien  was  the  wound  inflicted  f — In  bodies  long  dead,  there  may  he  some 
difficulty  in  distinguishing  the  effects  of  gtingreno  in  a  wound  fit)m  those 
of  putrefaction.  Gangrene  implies  the  death  of  a  part  in  the  living  bodv, 
and  putrefactive  changes  take  place  in  the  dead  part,  as  in  the  entire  desd 
body.  If  changes  resembling  those  of  gangrene  are  found  in  a  wounded 
limb,  while  the  rest  of  the  body  is  not  in  a  putrescent  state,  there  may  be 
some  reason  for  the  opinion  that  there  was  gangrene  during  life.  In  this 
case,  however,  due  allowance  should  be  made  for  the  more  rapid  decom- 
position of  wounded  parts.  The  best  evidence  will  be  that  which  shows 
the  actual  condition  of  the  injui^ed  part  in  the  living  body.  If  putrefaction 
is  advanced,  the  opinion  of  a  person  who  has  not  seen  the  deceased  idiile 
living  can  be  little  more  than  a  conjecture. 

The  time  at  which  a  severe  contusion  has  been  produced  may  be  com- 
monly determined  by  noting  the  changes  of  colour  which  take  place  aronnd 
it.  It  is  i-arely  until  after  the  lapse  of  twenty-four  or  thirty-six  hours  that 
these  changes  of  colour  appear.  (See  KcchjTuosis,  ante,  p.  491.)  The 
livid  cii*cumference  passes  into  a  green  circle,  which  is  gradually  diffnseil 
into  a  wide  straw-yellow  band,  bounding  the  ecchymosis  on  every  side,  i^ 
it  be  in  a  loose  part  of  the  skin.  In  four,  five,  or  six  daj^,  the  dark  livid 
colour  slowly  disappears  fi-om  the  circumfei-ence  to  the  centre,  while  the 
coloured  bands  spread  more  widely  around.  A  central  dark  spot  mayhf 
perceivotl  after  ten  days  or  a  fortnight,  and  in  an  extensive  ecchymosis  it  i^ 
some  weeks  before  all  traces  of  colour  are  lost.  The  rapidity  of  Uiese 
changes  will  be  modified  by  circumstances  elsewhere  stated.  Observatioiifl 
of  this  kind  often  lead  to  iiscful  results  when  proper  caution  has  been 
taken.  The  appearances  presented  by  a  contusion  inflicted  recently  before 
death,  and  of  another  inflicted  some  days  before,  are  of  course  different. 
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By  the  aid  of  these  facts  we  may  have  it  in  onr  power  to  determine 
viietiier  two  wounds  f onnd  on  a  dead  hody  were  or  were  not  inflioted  at  or 
ibont  the  same  time.  The  hiw  in  these  cases  seldom  requires  a  precise 
nediod  opinion ;  indeed,  it  would  be  scarcely  possible  to  give  this  under 
ny  circumstances.  If  a  medical  witness  can  only  state  about  what  time 
he  injury  was  inflicted,  circumstantial  evidence  will  make  up  for  the  want 
f  great  medical  precision  or  accuracy  on  the  point. 

How  long  did  the  wounded  person  survive  ? — This  question  is  indirectly 
omiected  with  the  preceding,  although  sometimes  put  with  an  entirely 
ifferent  object.  Supposing  the  wound  not  to  have  been  such  as  to  prove 
etpidly  fatal,  the  length  of  time  which  a  person  has  survived  its  infliction 
lay  be  determined  by  noting  whether  it  has  undergone  any  reparative 
httuges,  and  in  what  degree.  As  a  wound  remains  unchanged  in  appear- 
Doe  for  eight  or  ten  hours  after  its  production,  it  is  not  possible  to  say 
rithin  this  period  how  long  the  person  may  have  survived.  It  has  been 
ipposed  that  a  medical  opinion  might  be  formed  from  the  nature  of  the 
ijury  and  the  parts  which  it  has  involved  Thus,  a  wound  may  have 
ivolved  large  blood-vessels,  or  organs  important  to  life ;  in  this  case  it  is 
retty  certain  that  the  wounded  person  must  have  died  speedily.  Yet 
bese  so-pronounced  rapidly  mortal  wounds  sometimes  do  not  prove  fatal 
ntil  after  the  lapse  of  some  hours  or  days — a  fact  which  ha^  been  much 
verlooked. 


CHAPTER  46. 

CTS  INDICATIVE  OF  VOLITION  AND  LOCOMOTION — INJURIES  TO  THE  HEAD  NOT 
DffMEDUTELY  FATAL — WOUNDS  OF  THE  HEART  NOT  IMMEDIAl'ELT  FATAL — 
WOUNDS  OF  THE  CAIIOTID  ARTERIES — LOCOMOTION  AFTER  RUPTURES  OF  THE 
DUPHRAOM   AND   BLADDER — SUMMARY. 

lets  indicative  of  volition  and  locomotion. — In  cases  of  death  from  wounds 
riminally  inflicted,  it  is  often  a  matter  of  inquiry,  whether  a  person  could 
Ave  performed  certain  actions,  or  have  moved  after  receiving  an  injur}* 
rhich  is  commonly  regarded  as  necessarily  mortal,  and  likely  to  destroy 
f e  speedily.  In  respect  to  wounds  of  a  less  gra,ye  description,  if  we  except 
hose  affecting  the  limbs  directly,  which  will  be  hereafter  considered,  the 
■ower  of  willing  and  moving  in  the  person  who  has  received  them  cannot 
•e  disputed*  A  few  cases  of  severe  injuries  to  important  parts  or  organs, 
^hich  are  usually  considered  to  destroy  life  rapidly,  will  be  treated  of. 
?he  question  relative  to  the  power  of  exercising  volition  and  locomotion, 
BB  been  chiefly  confined  to  those  cases  in  which  there  were  injuries  to  the 
leart,  wounds  of  the  head,  the  large  blood-vessels,  the  diaphragm,  and 
iladder. 

Cases  frequently  occur,  where  a  patient  who  had  received  a  blow  on 
he  head  has  survived  several  hours  or  days  ;  and  after  death,  such  injury 
o  the  cranium  has  been  found  as  would,  if  the  person  had  been  seen  only 
rhen  dead,  have  probably  given  rise  to  a  medical  opinion  that  he  must 
lare  died  instantly.  On  the  other  hand,  a  person  may  fall  lifeless  from  a 
ilow  which  would  produce  no  appreciable  physical  changes  in  the  cranium 
ir  its  contents ;  yet  in  this  case,  if  the  facts  had  been  unknown,  it  would 
lave  been  said  the  person  might  have  survived  some  hours  or  days.  Thus 
re  see  that  it  is  by  no  means  easy  to  determine,  from  an  examination  of  a 
round  in  a  dead  body,  how  long  the  person  lived  a£teT  it&  \xifii^\*\fircL.    "^x^v 
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it  must  not  be  nnderstood  that  an  opinion  on  this  Babject  is  never  to  be 
expressed  from  the  nature  and  extent  of  an  injnij,  bat  what  should  be 
impressed  npon  a  medical  jarist  is,  that  it  must  not  be  hastily  given.    A 
woond  may  be  mortal,  bnt  it  by  no  means  follows  that  it  shoold  have 
destroyed  life  instantaneously.    A  man  is  found  dead  in  his  chamber  with 
his  throat  cut,  and  the  incision  is  proved  to  involve  one  or  both  carotid 
arteries.   The  medical  inference  is  that  he  must  have  fallen  dead  on  the  spot, 
and  that  he  could  not  have  survived  an  instant.    If  this  be  true,  the 
weapon  ought,  of  course,  to  be  found  either  in  the  hand  of  the  deceased  or 
close  to  his  body  ;  bnt  it  is  lying  in  another  room,  and  there  are  marks  of 
blood  between  the  two  rooms.    What,  then,  is  the  conclusion?     Either 
that  the  medical  opinion  is  erroneous,  and  the  deceased  could  not  have 
dropped  down  dead  instantly,  or  that  he  must  have  been  murdered.   Unles 
circumstances  tend  to  expose  the  eiTor  of  the  medical  statement,  iireparaUe 
injury  may  be  done  to  an  innocent  person.  The  medical  opinion  has  alwap 
given  way  when  circumstances  refuting  it  appeared :  but  it  is  the  duty  of 
a  medical  jurist  to  profit  by  such  errors,  and  to  apply  his  opinions  with 
greater  caution  to  similar  cases. 

Injuries  to  the  head  not  immediately  fatal, — A  boy,  owing  to  theburBting 
of  a  gun,  had  the  breech-pin  lodged  in  his  forehead.  He  got  out  of  a  cart^ 
in  which  he  had  been  brought  four  or  five  miles,  and  walked  into  the 
hospital  without  assistance.  The  pin  was  firmly  impacted  in  the  frontal 
bone  about  the  situation  of  the  longitudinal  sinus.  On  its  removal,  a 
portion  of  brain  came  away  with  several  pieces  of  bone,  and  the  aperture 
in  the  cranium  was  nearly  an  inch  in  diameter.  Symptoms  of  coma  then 
came  on,  and  the, boy  died  in  forty-eight  horn's.  The  brain  was  found  to 
be  considerably  injured.  (*  Med.  Gaz.'  vol.  18,  p.  458.)  Watson  mentions 
a  similar  case.  During  a  quarrel  between  father  and  son,  the  latter  threw 
a  poker  at  the  former  with  such  violence  that  the  head  of  the  poker  stuck 
fast  in  his  forehead,  and  was  with  some  difficulty  withdrawn.  The  father 
asked  thoso  who  were  near  him  to  withdraw  the  weapon,  and  he  was 
afterwards  able  to  walk  to  the  infirmary.  He  died  from  inflammation 
of  the  brain.  (*  On  Homicide,'  62.)  A  case  occurred  to  Wallace  in  which 
u  man  fell  from  a  scaffold  on  the  summit  of  his  head.  He  was  stunned 
by  the  fall,  but  on  reaching  the  hospital,  dismounted  from  the  car  which 
conveyed  him,  and  walked  upstaii*s  with  very  little  assistance.  He  died 
in  three  days,  but  he  remained  perfectly  rational,  and  was  enabled  to  get 
up  and  go  to  the  water-closet  the  day  before  his  death.  On  inspection, 
there  was  only  a  slight  abrasion  on  the  summit  of  the  head,  bnt  the 
skull  was  found  split  into  two  nearly  equal  halves  from  the  frontal  bone 
backwaixls,  and  the  longitudinal  sinns  was  laid  open  throughout.  In  the 
hemispheres  of  the  brain  there  was  a  large  quantity  of  effused  blood  in  a 
semi-coagulated  state,  and  more  than  two  ounces  were  found  at  the  base 
of  the  skull.  (*  Lancet,'  April,  1836.)  Supposing  this  person  to  have  been 
found  dead  with  such  extensive  injuries,  the  medical  opinion  would  pro- 
bably have  been  that  he  was  not  likely  to  have  lived  or  moved  afterwards; 
and  yet  the  power  of  volition  and  locomotion  remained  with  him  for  two 
entire  days.     (See  case,  p.  508.) 

A  boy  met  with  an  accident  while  firing  a  pistol.  The  pistol  burst,  and 
there  was  no  doubt  that  the  bi'eech  had  entered  the  brain,  although  it 
could  be  nowhei^e  perceived.  The  boy  remained  sensible  for  two  days;  and 
although  some  amendment  took  place,  he  died  twenty-four  days  after  the 
accident.  The  breech  of  the  pistol,  weighing  nine  drachms,  was  found 
lying  on  the  tentorium,  and  the  brain  was  much  disorganized.  (*  LanceC 
•fuly,  1838.)  In  this  case  the  boy  was  shot  completely  through  the  brain, 
H  heavy  mass  of  iron  ha^-ing  traversed  that  organ,  but  he  was  not  even 
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vendered  insensible  by  bo  serious  a  wound.  (See  also  '  Med.  Graz.'  toI.  36, 
p.  SS.)  The  medical  opinion,  in  an  abstract  question  of  this  kind,  is  com- 
monly based  on  individual  experience ;  but  the  real  question  is,  not  whether 
the  witness  himself  has  seen  such  a  case,  but  whether  such  a  condition  of 
tliingB  is  medically  possible.  A  witness  is  allowed  to  express  an  opinion 
ixom  general  pi*ofessional  knowledge  and  experience. 

A  man  was  found  dead  in  a  stable  with  a  severe  fi*acture  of  the  tem- 
poral bone,  which  had  caused  a  rupture  of  the  middle  arteiy  of  the  brain. 
A  companion  was  accused  of  having  murdered  him,  but  he  alleged  that 
the  deceased  had  fallen  from  his  horse  the  day  before,  and  had  thus  met 
with  the  accident.  It  appeared,  however,  that  aftei*  the  fall,  the  deceased 
had  gone  into  a  public-house  before  he  returned  to  the  stables,  and  had 
remained  there  some  time  drinking.  The  question  respecting  the  guilt  of 
the  accused  party  rested  upon  the  fact  whether,  after  such  an  extensive 
fracture  of  the  skull  with  extravasation  of  blood,  it  was  possible  for  a 
man  to  do  what  the  prisonei*  had  represented  the  deceased  to  have  done. 
Wallace  gave,  very  properly,  a  qufiJified  opinion ;  he  said  it  was  im- 
probable, but  not  impossible,  that  the  deceased  could,  after  receiving  such 
an  injury,  have  walked  into  and  drunk  at  a  public-house.  The  extrava- 
sation was  here  the  immediate  cause  of  death,  and  probably  this  did  not 
take  place  to  the  full  extent,  except  as  a  consequence  of  the  excitement 
from  drink. 

A  man  may  fall  from  a  height,  and  pi*oduce  a  severe  compound  fracture 
of  the  skull.  He  may,  nevei'theless,  be  able  to  iise  and  walk  some  distance 
before]  he  falls  dead.  The  discovery,  after  death,  of  severe  injury  to  the 
bead,  with  great  efEusion  of  blood  on  the  brain,  must  not  lead  a  surgeon  to 
suppose  that  the  person  who  sustained  the  violence  had  been  immediately 
incapacitated.  In  R^g,  v.  Milner  and  others  (Derby  Sum.  Ass.  1854),  in 
which  a  Mr.  Bagshawe  had  been  assaulted  by  the  prisoners  and  had  died 
from  the  injunes  sustained,  it  was  proved  that  the  temporal  bone  was 
beaten  in,  the  base  of  the  skull  fractm*ed,  and  there  was  a  large  coagulum 
of  blood  effused  on  the  left  side  of  the  bmin,  which  by  its  pressure  had 
flattened  this  oi*gan.  Notwithstanding  these  injuries,  the  deceased  walked 
a  considerable  distance,  and  he  survived  about  twelve  hours. 

Wounds  of  the  heart  not  immediately  fatal. — Every  peneti*ating  wound 
of  ihe  heart  was  formerly  considered  to  be  instantaneously  mortal,  and  the 
usual  medical  opinion  at  coi*oners'  inquests  was  that  a  person  so  wounded 
most  have  dropped  down  dead  on  the  spot.  Moi*e  accurate  observations 
have,  however,  shown  that  this  is  an  en*oneous  doctrine.  The  Due  de  Bern', 
who  was  muidered  in  Paris  in  1820,  8ui'\'ived  eight  hours  after  having 
received  a  wound  in  the  left  ventncle  of  the  heart.  When  the  cavities  of 
the  heart  are  extensively  laid  open,  death  is  likely  to  be  an  immediate 
result;  but  persons  who  have  sustained  wounds  of  this  organ  have 
frequently  lived  sufficiently  long  to  exercise  the  power  of  volition  and 
locomotion.  Watson  met  with  a  case  in  which  a  man  who  had  been 
stabbed  in  the  right  ventricle  ran  eighteen  yards  after  having  received  the 
wound.  He  then  fell,  but  was  not  again  able  to  rise ;  he  died  in  six  hours. 
On  dissection,  it  was  found  that  a  punctured  wound  had  extended  into  the 
right  ventricle  in  an  obliquely  transverse  direction,  dividing  in  its  course 
the  coronary  artery.  The  pericardium  was  nearly  filled  with  blood,  and 
about  four  pounds  were  effused  on  the  left  side  of  the  chest.  ('On 
Homicide,*  p.  98.)  A  remarkable  case  of  the  pi*eservation  of  volition 
and  locomotion  after  a  severe  wound  of  the  heart  will  be  found  reported 
in  the  'Med.  Gaz.'  (vol.  14,  p.  834).  In  this  case  the  patient,  a  boy, 
sui'vived  five  weeks,  and  employed  himself  during  that  period  in  various 
occupations.    After  death  a  mass  of  wood  waa  iound  \o3L^cd  vn^^  woJaeNasNsi^ 
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of  the  heart.     Had  this  boj  been  found  dead  with  such  an  injaiy,  it  is 
most  probable  the  opinion  would  have  been  that  his  death  was  instan- 
taneous.    Darling,  of  New  York,  had  a  case  which  oocmred  in  1855, 
in  which  a  man  survived  for  a  period  of  eleven  days  a  bnllet-woiuid  of 
the  heart.     Soon  after  receiving  the  wound   he  became  senseless,  cold, 
and  pulseless,  and  remained  in  this  collapsed  state  for  four  honrs.    He 
then  rallied,  but  died  on  the  eleventh  day.     On  inspection,  there  was 
no  effusion  of  blood:  the  pericardium  was  much  distended  with  serom, 
the  result  of  inflammation.     A  bullet,  one-third  of  an  inch  in  diameter^ 
was  found  lodged  in  the  fleshy  partition  between  the  right  and  left 
ventricles,  about  midway  between  the  apex  of  the  heart  and  base  of  tiif 
ventricles.     Thei^  was  no  communication  with  the  cavities — the  wonnd 
had  entii*ely  cicatrized ;  and  inflammation  of  the  pericardium  was  obrionslj 
the   cause  of  death.     Some  years  ago,  a  man  was  admitted  into  Chij'f 
Hospital  who  sur\^ved  twenty-four  hours  after  the  infliction  of  a  pene> 
trating  wound  of  the  left  venlxicle. 

The  keeper  of  a  bi-othel  was  tried  in  Glasgow,  in  the  year  1819,  for  tlie 
murder  of  a  sailor,  by  shooting  him  through  the  chest.  The  auricles  ud 
part  of  the  aorta  next  to  the  heart  were  *  shattered  to  atoms,'  by  the  sings 
and  brass  nails  with  which  the  piece  was  charged  ;  and  in  the  opinion  of 
the  medical  witnesses,  the  deceased  must  have  dropped  down  dead  on  the 
moment  that  he  received  the  shot.  The  body  was  found  in  the  street,  and 
the  door  of  the  prisoner's  house  was  eighteen  feet  up  an  entiy ;  so  that  it 
followed,  if  the  medical  opinion  was  correct,  that  the  prisoner  must  liaT8 
run  after  the  deceased,  and  shot  him  in  the  street.  For  the  prisoner  it  wn 
urged,  and  proved,  that  he  had  shot  the  deceased  through  the  door  of  bii 
own  house,  which  the  latter  was  attempting  to  enter  by  foixw.  Besides 
direct  testimony  to  this  effect  from  those  within  the  house,  and  from  a 
lad  who  was  with  the  deceased  at  the  time,  it  was  proved  that  there  was  a 
stream  of  blood  from  the  door  of  the  house  to  the  spot  where  the  body  lar. 
which  could  not  have  flowed  from  the  body  towards  the  house,  as  the 
threshold  of  the  door  was  on  a  higher  level  than  the  pavement  of  the  street. 
On  this  evidence,  the  prisoner  was  acquitted.  If,  by  the  heart  '  being 
shattered  to  atoms,*  we  are  to  underatand  that  its  cavities  were  entirely 
laid  open,  and  its  substance  destroyed,  we  have  a  description  of  wound 
which  most  pi-ofessional  men  would  not  hesitate  to  pronounce  instantane- 
ously mortal.  Although  nothing  is  stated  on  the  point,  yet  we  tbosX 
suppose  it  was  proved  before  the  question  of  surrivorship  was  I'aised,  that 
the  body  of  the  deceased  could  not  have  been  dragged  after  death  from  the 
door  of  the  prisoner's  house  to  the  spot  where  it  was  found ;  a  eircumstance 
which  would  have  su£Bced  to  account  for  the  presence  of  a  stream  of  blood, 
notwithstanding  the  difference  of  level  between  the  street  and  the  door  of 
the  house.  The  jury  found  that,  in  spite  of  the  severe  wound,  the  deceased 
had  had  the  power  to  run  into  the  street,  after  having  been  shot  through 
the  door  of  the  prisoner's  house. 

In  1854,  an  Italian,  set.  38,  discharged  a  brace  of  pistols  into  his  chest 
on  the  left  side.     The  man  was  brought  into  Gruy's  Hospital,  and  was 
able  to  converse  on  his  condition,  and  lived  one  hour  and  fifteen  minutes 
after  the  infliction  of  the  wound.     After  death  it  was  found  that  one 
bullet  had  perforated  the  pericai^dium,  entered  the  right  ventricle,  and, 
after  ti^aversing  the  septum  of  the  ventricles,  made  its  exit  from  the  heart 
at  the  junction  of  the  left  auricle  with  the  ventricle.   It  traversed  the  upper 
lobe  of  the  left  lung,  and  was  found  fixed  in  one  of  the  vertebree  of  the 
back.     The  second  bullet  perfomted  the  left  ^-entricle,  and  then  traversed 
the  left  lung.     This  wound  was  of  such  a  nature  that,  at  every  contraction 
of  the  ventricle,  the  opening  must  have  been  closed  so  as  to  arrest  the  flow 
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of  T>Iood.  This  man,  owing  to  severe  anffering,  rolled  about  the  floor,  and 
WBB  with  difficulty  kept  quiet.  It  will  be  seen  that  in  this  case  there  were 
bullet- wounds  traversing  completely  the  cavities  of  the  heart ;  yet  the  man 
oonld  talk  and  exert  himself,  and  he  actually  survived  their  infliction  one 
hour  and  a  quarter.  Had  the  body  been  found  dead  in  a  suspicious 
locality,  the  discovery  of  such  wounds  in  the  ventricles  of  the  heart  might 
probably  have  led  to  a  hasty  medical  opinion  that  the  death  of  the  man 
must  have  been  instantaneous.  In  these  cases,  little  or  no  blood  probably 
escapes  from  the  heart  in  the  first  instance,  but  it  may  afterwards  continue 
to  ooze  gently,  or  suddenly  burst  out  in  fatal  quantity.  It  must  not,  there- 
fore, be  supposed,  when  a  person  is  found  dead  with  a  wound  of  the  hearty 
attended  with  abundant  hsBmorrhage,  either  that  the  flow  of  blood  took 
place  in  an  instant,  or  that  the  person  died  immediately  and  was  utterly 
incapable  of  exercising  any  voluntary  power.  Only  one  condition  will 
justify  a  supposition  of  this  kind ;  namely,  when  the  cavities  of  the  organ 
are  largely  laid  open.  This  remark  applies  especially  to  wounds  of  the 
auricles,  which  have  bat  little  contractile  power. 

Wound  of  the  carotid  arteries  not  immediately  fatal. — Questions  relative 
to  the  power  of  locomotion  perhaps  more  frequently  occur  with  respect  to 
wonnds  of  the  great  blood-vessels  of  the  neck  than  of  the  heart — suicide 
and  murder  being  more  commonly  perpetrated  by  the  infliction  of  such 
wonnds.  Wounds  of  the  carotid  ai'teries  are  often  pronounced  instantane-^ 
ouily  mortal.  It  occasionally  comes  out  on  inquiry  that,  if  such  a  wound 
had  been  instantaneously  mortal,  then,  in  defiance  of  rational  probability^ 
or  of  the  strongest  presumptive  evidence  to  the  contrary,  the  deceased 
must  have  been  murdei*ed.  An  opinion  of  this  kind  has  not  only  been 
refuted  by  circumstances,  but  by  the  evidence  of  eye-witnesses.  A  medical 
witness  is  then  compelled  to  admit  that  his  miles  for  judging  of  the 
mortality  of  wounds  are  wrong,  and  tliat  the  person  may  have  survived  for 
a  longer  or  shorter  period.  There  are  several  cases  on  record  which  show 
that  wounds  involving  the  common  cai*otid  artery  and  its  branches,  as  well 
as  the  internal  jugular  vein,  do  hot  prevent  a  person  from  exercising  volun- 
taij  power,  and  even  ranning  a  cei*tain  distance.  In  1863,  a  man  com- 
mitted suicide  by  cutting  his  throat.  The  external  carotid  artery  and  the 
jugular  vein  on  the  right  side  were  cut  through,  and  a  large  quantity  of 
blood  was  lost.  The  wound  extended  from  the  fi*ont  of  the  angle  of  the 
right  jaw  to  near  the  windpipe,  which  was  not  wounded.  The  man  survived 
half  an  hour,  but  he  was  speechless  and  insensible.  The  bleeding  had  been 
partly  stopped  by  a  cloth  thrust  into  the  wound.  It  was  left  doubtful  by 
the  evidence  whether  this  wound  was  inflicted  by  himself  or  by  another.  In 
a  case  of  mui-der,  perpetrated  at  Kingston  in  1831,  it  was  proved  by  medical 
evidence  that  the  deceased  had  died  from  a  wound  in  the  throat,  involving 
the  right  carotid  artery,  jugular  vein,  and  windpipe.  The  wound  had  been 
inflicted  while  the  woman  was  lying  in  bed.  Her  body  was  found  in  an 
ad  joining  room,  and  the  circumstances  showed  that,  after  receiving  the  wound, 
she  had  been  able  to  rise  from  her  bed,  and  to  stagger  or  run  to  the  distance 
of  about  six  feet.  In  the  case  of  Rex  v.  Batiks  (Warwick  Lent  Ass.  1832), 
it  was  proved  that  the  deceased  had  died  fi-om  a  wound  in  the  throat  inflicted 
by  the  prisoner,  which  divided  the  trunk  of  the  carotid  artery,  the  pnncipal 
Inwiches  of  the  external  carotid,  and  the  jugular  veins.  The  evidence 
rendered  it  probable,  if  not  certain,  that,  after  the  infliction  of  this  wound, 
the  deceased  had  been  able  to  run  twenty-three  yards  and  to  climb  over  a 
gate — the  time  required  for  the  pei*fomiance  of  such  acts  being  at  least 
^«om  fifteen  to  twenty  seconds.  Most  medical  witnesses  would  have 
probably  given  an  opinion  that  the  deceased  coald  not  have  moved  fit>m 
the  spot  where  such  a  wound  had  been  inflicted  \  W\.  \t  "v^jr  Ois»x  KW^  ^^ 


630         WOVKDS  OF  THE  HEART  NOT  DiMEDIATELY  FATAI«. 

of  the  heart.     Had  this  boj  been  found  dead  with  such  an  injoiy^  it  is 
most  probable  the  opinion  would  have  been  that  his  death  was  instan- 
taneous.    Darling,  of  New  York,  had  a  case  which  oocnrred  in  1856, 
in  which  a  man  survived  for  a  period  of  eleven  days  a  bnllet-wonnd  of 
the  heart.     Soon  after  receiving  the  wound  he  became  senseless,  cold, 
and  pulseless,  and  remained  in  this  collapsed  state  for  four  honrs.    He 
then  rallied,  but   died  on  the  eleventh  day.     On  inspection,  there  was 
no  effusion  of  blood:  the  pericardium  was  much  distended  with  seram, 
the  resalt  of  inflammation.    A  bullet,  one-third  of  an  inch  in  diameter, 
was  found  lodged  in   the  fleshy  partition  between  the  right  and  left 
ventiieles,  about  midway  between  the  apex  of  the  heart  and  base  of  the 
ventricles.     Thei^  was  no  communication  with  the  cavities — the  wound 
had  entirely  cicatrized ;  and  inflammation  of  the  pericardium  was  obviooBlj 
the   cause  of  death.     Some  years  ago,  a  man  was  admitted  into  Onj'f 
Hospital  who  sur\dved  twenty-four  hours  after  the  infliction  of  a  pene* 
trating  wound  of  the  left  ventricle. 

The  keeper  of  a  bix)thel  was  ti-ied  in  Glasgow,  in  the  year  1819,  for  tlie 
murder  of  a  sailor,  by  shooting  him  through  the  chest.  The  aurides  tnd 
part  of  the  aorta  next  to  the  heart  were  '  shattered  to  atoms,'  by  the  slogs 
and  brass  nails  with  which  the  piece  was  charged  ;  and  in  the  opinion  of 
the  medical  witnesses,  the  deceased  must  have  dropped  down  dead  on  the 
moment  that  he  received  the  shot.  The  body  was  found  in  the  street,  and 
the  door  of  the  prisoner's  house  was  eighteen  feet  up  an  entiy ;  so  thst  it 
followed,  if  the  medical  opinion  was  correct,  that  the  prisoner  must  hate 
run  after  the  deceased,  and  shot  him  in  the  street.  For  the  prisoner  it  iha 
urged,  and  proved,  that  he  had  shot  the  deceased  through  the  door  of  bit 
^wn  house,  which  the  latter  was  attempting  to  enter  by  foixw.  Besides 
direct  testimony  to  this  effect  from  those  within  the  house,  and  from  s 
lad  who  was  with  the  deceased  at  the  time,  it  was  proved  that  there  was  a 
stream  of  blood  from  the  door  of  the  house  to  the  spot  where  the  body  lar. 
which  could  not  have  flowed  from  the  body  towards  the  house,  as  the 
threshold  of  the  door  was  on  a  higher  level  than  the  pavement  of  the  street. 
On  this  evidence,  the  prisoner  was  acquitted.  If,  by  the  heart  *  being 
shattered  to  atoms,'  we  aro  to  understand  that  its  cavities  were  entirely 
laid  open,  and  its  substance  destroyed,  we  have  a  description  of  wound 
which  most  professional  men  would  not  hesitate  to  pronounce  instantane- 
ously mortal.  Although  nothing  is  stated  on  the  point,  yet  we  mnst 
suppose  it  was  pi-oved  before  the  question  of  sui-vivorship  was  I'aised,  that 
the  body  of  the  deceased  could  not  have  been  dr^ged  after  death  from  the 
door  of  the  prisoner's  house  to  the  spot  where  it  was  found ;  a  circumstance 
which  would  have  sufficed  to  account  for  the  presence  of  a  stream  of  Uood, 
notwithstanding  the  difference  of  level  between  the  street  and  the  door  of 
the  house.  The  jury  found  that,  in  spite  of  the  severe  wound,  the  deceased 
had  had  the  power  to  run  into  the  street,  after  having  been  shot  through 
the  door  of  the  prisoner's  house. 

In  1854,  an  Italian,  set.  38,  discharged  a  brace  of  pistols  into  his  chest 
on  the  left  side.     The  man  was  brought  into  Gruy's  Hospital,  and  was 
able  to  converse  on  his  condition,  and  lived  one  hour  and  fifteen  minutes 
after  the  infliction  of  the  wound.     After  death  it  was  found  that  one 
bullet  had  pei-f orated  the  pericardium,  entered  the  right  ventricle,  and, 
after  traversing  the  septum  of  the  ventricles,  made  its  exit  from  the  heart 
at  the  junction  of  the  left  amide  with  the  ventricle.   It  traversed  the  upper 
lobe  of  the  left  lung,  and  was  found  fixed  in  one  of  the  vertebne  of  the 
back.     The  second  bullet  perforated  the  left  ventricle,  and  then  traversed 
the  left  lung.     Tliis  wound  was  of  such  a  nature  that,  at  every  oontiaction 
of  the  ventricle,  the  opening  must  have  been  closed  so  as  to  arrest  the  flow 
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Jng,  as  the  aperture  was  cicatrized  and  the  omentom  adhered  to  it.  The 
existence  of  this  injnry  was  qnite  unexpected,  and,  at  the  time  of  admission, 
there  was  nothing  to  intei'fere  with  locomotion  and  exertion  except  the 
injnry  to  the  ankle.     ('  Guy's  Hosp.  Rep.'  1838,  p.  368.) 

Ruptures  of  the  liver,  spleen,  or  kidneys,  unless  attended  at  once  with 
great  loss  of  blood,  do  not  prevent  a  person  from  exercising  musculai' 
power.  In  the  case  of  Gordon  (Glasgow  Spring  Circ.  1856),  it  was 
proved  that  the  deceased  had  died  6*om  ruptured  liver ;  but,  after  sustain- 
ing the  violence,  he  had  been  able  to  reach  home  on  foot,  although  with 
eome  difficulty.  This  question  of  survivorship  in  reference  to  ruptured 
liver,  and  the  time  required  for  fatal  effusion  of  blood  to  take  place,  may 
often  have  an  important  beaidng  in  a  charge  of  murder.  (See  post,  Bey, 
v.  PhUlipn,  Liverpool  Wint.  Ass.  1863.) 

Ruptures  of  the  bladder. — In  imptures  of  the  bladder,  attended  with 
extravasation  of  urine,  a  question  may  arise  respecting  the  retention  of  the 
power  of  locomotion.  The  following  cases  will  show  that  this  power  does 
sometimes  exist,  although  the  general  resalt  is,  perhaps,  to  incapacitate 
the  person  from  moving.  A  man,  sst.  31,  while  intoxicated,  received  a 
blow  on  the  lower  part  of  his  abdomen.  He  was  sobered  by  the  accident, 
and  walked  home,  a  distance  of  a  quai'ter  of  a  mile,  although  suffering 
severe  pain.  When  seen  in  the  evening,  twelve  ounces  of  bloody  urine 
were  dntwn  ofE  by  a  catheter,  and  he  complained  of  having  felt  cold  imme- 
diately after  he  had  received  the  blow.  He  died  four  days  after  the 
accident.  On  inspection  there  was  no  mark  or  ecchymosis  on  any  part 
of  the  abdomen.  The  bladder  was  ruptured  in  its  upper  and  back 
portions  for  about  an  inch.  (*  Lancet,'  May  14, 1842.)  A  gentleman  who 
Iiad  been  compelled  to  retain  his  urine,  fell  accidentally,  in  descend- 
ing a  staircase,  with  the  lower  part  of  his  abdomen  against  the  edge  of  one 
of  the  steps.  The  sense  of  fulness  in  his  bladder  immediately  ceased, 
and  he  walked  to  a  friend's  house  to  dinner.  The  nature  of  the  accident 
was  mentioned  to  a  surgeon  there  present,  who  immediately  suspected 
that  the  bladder  must  have  been  raptured.  The  case  terminated  fatally  in 
.twenty-four  hours.  A  case  is  reported,  in  which  a  man  walked  a 
distance  of  two  miles  after  having  sustained  a  rupture  of  the  bladder; 
and  in  another,  the  man,  who  sustained  the  injury  in  a  scuffle,  was  able 
to  walk  between  two  and  three  horn's  after  the  occurrence.  (See  also 
'Lancet,'  Oct.  31,  1846,  p.  480.)  Thus,  then,  from  these  various  in- 
stances, it  is  evident  that  locomotion  and  muscular  exertion  may  take  place 
after  an  accident  of  this  description.  The  medico-legal  relations  of  this 
aabject  will  be  apparent  from  the  following  case,  reported  by  Syme.  A 
man  passed  some  hours  convivially  with  a  few  friends,  after  which  a 
qnarrel  ensued,  blows  were  exchanged,  and  the  parties  wrestled  with 
•each  other.  The  deceased  then  walked  home,  a  distance  of  more  than 
A  mile;  and  in  crossing  the  threshold  of  his  own  door  he  fell  forwards 
on  his  abdomen.  When  lifted  up  he  complained  of  great  pain,  and  was 
pat  to  bed,  being  quite  unable  to  exert  himself.  He  died  in  two  days,  and 
upon  dissection  the  bladder  was  found  ruptured  at  its  upper  part  (fundus) 
to  the  extent  of  between  two  and  three  inches.  Under  these  circumstances, 
it  became  a  question  whether  the  rupture  was  caused  by  the  violence  of 
his  companions,  or  by  the  accidental  fall  at  the  door  of  his  own  house. 
If  by  his  companions,  he  must  have  walked  more  than  a  mile  with  his 
bladder  ruptured;  but  two  medical  witnesses  declared  that  he  could 
not  have  walked  this  distance  after  the  ruptui*e,  and  consequently  that  it 
must  have  been  occasioned  by  the  subsequent  fall.  The  symptoms  of 
rapture  and  extravasation  of  urine  occurring  immediately  after  the  fall 
rendered  it  highly  probable  that  this  accident  was  Te«AVj  \)cia  ^sa.>a»a*     k.\» 
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the  same  time  it  is  obvioos  that  the  power  of  locomotion  may  be  exerted 
under  such  circamstances  to  a  mnch  greater  extent  than  is  commonlj 
supposed. 

The  question  is  sometimes  restricted  to  the  mere  possibility  of  turvivor* 
ship  far  a  given  period  without  active  exertion.     If  the  power  of  looomotion 
is  retained  under  severe  injuries  to  important  organs,  there  can  be  no 
difficulty  in  supposing  that  life  may  continue  for  a  longer  or  shorter  time 
when  the  person  remains  in  a  quiescent  state.     Tardien  reported  a  case  in 
which,  under  attempted  abortion,  the  uterus  was  excessively  lacerated,  and 
the  greater  part  of  the  small  intestines  had  been  torn  away.   These  injorieB 
had  caused  a  great  loss  of  blood,  but  the  woman  is  stated  to  have  hved 
three-quai'ters  of  an  hour,  and  to  have  cried  out  during  that  time.     Some 
medical  witnesses  thought  that  such  violence  could  not  have  been  sustained 
without  leading  to  immediate  death.     A  review  of  the  facts,  however,  and 
an  examination  of  parallel  cases,  satisfied  Tardieu  that  the  deceased  migbt 
have  survived  and  cried  out  in  the  manner  deposed  to  by  the  witnesses. 
C  Ann.  d'Hyg.'  1848,  1,  167.)     The  cases  contained  in  this  chapter  My 
corroborate  the  opinion  formed  by  Tardion.     A  witness  must  always  be 
prepared  to  make  full  allowance  for  acts  indicative  of  life  in  persons  severelj 
wounded. 

Under  survivorship  fi*om  severe  accidents  or  personal  injuries,  thii 
power  of  moving,  if  not  exei*ted  to  a  large  extent,  may  take  place  in  t 
small  degree;  and  this  may  become  occasionally  a  material  question  in 
legal  medicine.  Thus  it  must  not  be  lost  sight  of  when  we  are  drawing 
inferences  as  to  the  relative  position  of  an  assailant  and  a  murdered  peraon 
from  the  situation  in  which  a  body  is  found.  A  dead  man,  with  a  mortal 
injury  to  the  head  or  heart,  may  be  found  lying  on  his  face,  when  he 
actually  fell  upon  his  back,  but  still  he  might  have  retained  sufficient 
power  to  turn  over  befoi^e  death  ;  or  he  may  have  fallen  on  his  face,  and 
have  afterwaixis  moved,  so  that  his  body  may  be  found  lying  on  the  back. 
A  slight  motion  of  this  kind  is  very  easily  executed ;  it  does  not  always 
depend  on  volition.  Indi\'iduals  suffering  from  severe  concussion  hare 
been  frequently  known  to  perform  acts  unconsciously  and  automaticallj. 
The  cases  above  related  may  perhaps  be  considered  rare,  and  as  exceptiona 
to  the  general  rule.  The  medical  jurist  must  bear  in  mind,  however,  that 
he  is  not  required  to  state  in  how  many,  out  of  a  given  number  of  persons 
similarly  wounded,  this  power  of  performing  acts  indicative  of  volition 
and  locomotion  may  remain,  but  simply  whether  the  performance  of  these 
acts  is  or  is  not  possible.  It  is  on  this  point  only  that  the  law  reqnirea 
information.  The  hypothesis  of  guilt,  when  we  are  compelled  to  jndgt 
ivora  circumstances  in  an  unknown  case,  can  only  be  received  on  the 
exclusion  of  every  other  reasonable  explanation  of  the  facts.  On  snigicil 
opinions  or  treatment,  such  cases,  from  their  rare  occurrence,  may  have 
little  influence;  but  in  legal  medicine  the  question  is  widely  different. 
Medical  facts,  however  lure,  hei*e  admit  of  a  very  important  and  unexpected 
application. 

Struggling  after  severe  wounds. — Although,  in  cases  of  severe  wonnda* 
we  may  allow  that  persons  may  sui-vive  for  a  sufficiently  long  period  to 
pei-form  various  acts  of  volition  and  locomotion,  yet  the  presence  of  a 
mortal  wound,  especial!}'  when  of  a  natui-e  to  be  accompanied  by  a  great 
loss  of  blood,  must  prevent  all  struggling  or  violent  exertion  on  the  part  of 
the  wounded  person  ;  such  exei'tion  we  must  consider  to  be  quite  incom- 
patible with  his  condition.   A  medical  jurist  may  thus  have  it  in  his  power 
to  determine  whether  a  mortal  wound  found  on  the  deceased  has  been 
inflicted  for  the  purpose  of  murder,  or  in  self-defence.     A  man  was  tried 
(Lancaster  Ass.  in  1834),  for  the  murder  of  a  woman  at  Liverpool,  by 


STRUGGLING  AFTER  WOUNDS  OF  THE  HEART.  635 

> 

Lbbing  her  in  the  chest.  The  prisoner  and  the  deceased,  with  two  other 
(men,  were  quarrelling  in  the  passage  of  a  hoase.  A  straggle  ensued 
bween  the  prisoner  and  the  deceased,  which  one  of  the  witnesses  said  lasted 
•  ten  minutes.  When  the  prisoner  had  reached  the  door,  he  pulled  out  a 
ife  and  stabbed  the  deceased  in  the  chest,  hfbe  fell,  and  died  almost 
mediately.  The  prisoner  alleged  that  he  was  attacked  by  several  persons, 
1  that  he  stabbed  the  woman  in  self-defence.  The  judge  said  if  the  blow 
d  been  struck  with  premeditation  before  the  struggle,  the  crime  would 

murder — if  during  the  struggle,  it  would  be  manslaughter.  The 
idical  evidence  showed  that  the  blow  could  not  have  been  struck  before 
» straggle,  because  it  was  of  a  speedily  mortal  nature ;  and  the  deceased 
iuld  not  then  have  been  able,  as  it  was  deposed  to  by  the  witnesses,  to 
iiggle  and  exert  her  strength  with  the  prisoner  for  ten  minutes  after- 
ras.  This  being  the  case,  it  followed  that,  in  all  probability,  the 
Deased  had  received  the  wound  towards  the  conclusion  of  the  quarrel ; 
d  therefore  it  might  have  been  inflicted  while  the  prisoner  was  attempt- 
^  to  defend  himself.     The  jury  returned  a  verdict  of  manslaughter. 

A  case  involving  this  question  was  tried  at  the  Gloucester  Lent 
sizes,  1843  (Reg.  v.  Hobhs).  The  prisoner  was  indicted  for  the  wilful 
uder  of  a  man  with  whom  he  had  been  drinking  and  quaiTelling.  It 
pears  that  in  the  early  part  of  the  quarrel  the  deceased  threw  the 
isoner  down  and  struck  him.  The  deceased  was  told  by  the  landlord  of 
i  inn  to  go  home.  He  replied  'Very  well,'  and  then,  leaving  the 
isoner,  went  through  the  entrance-arch  of  the  inn  up  the  yard.  In 
yat  seven  minutes  the  deceased,  who  had  complained  to  the  landloixl  of 
)  maltreatment  which  he  had  undergone,  returned  into  the  inn-yard, 
1  was  seen,  on  entering  it,  to  pull  down  his  waistcoat  and  button  his 
it.  A  witness  advised  him  to  go  home,  and  he  left  the  spot.  A  short 
le  afterwards  he  was  found  at  the  back  of  the  yard,  lying  dead  on  his 
«.  On  examining  the  body  it  was  ascertained  that  the  deceased  had 
m  stabbed  in  two  places,  one  of  the  stabs  having  penetrated  a  ventricle 
the  heart.   On  apprehending  the  prisoner,  a  large  clasp-knife  was  found 

his  pocket  stained  with  blood.  The  prisoner  admitted  that  he  had 
bbed  the  deceased,  but  said  it  was  during  the  quarrel,  and  that  he  had 
Hi  the  knife  in  self-defence  while  they  were  on  the  ground.  This  was 
)  defence.  For  the  prosecution  it  was  contended  that  the  deceased  had 
m  stabbed  by  the  prisoner  subsequently  to  the  quarrel — that  he  had 
le  through  the  gate  into  the  yard  to  meet  the  deceased,  had  there 
bbed  him,  and  had  caused  his  instant  death.  A  medical  witness  who 
8  called,  stated  at  fii*st  that  from  such  a  wound  death  must  have  been 
tanianeous.  In  cross-examination,  however,  he  admitted  that  the 
ceased  might  have  lived  some  time  after  he  had  been  stabbed ;  and  on 
B  evidence  the  prisoner  was  convicted  of  manslaughter,  and  sentenced 
six  months'  imprisonment.  The  medical  facts  of  this  case  are  imperfectly 
K)iied:  hence  it  is  difficult  to  give  a  decided  opinion  i*especting  the 
le  at  which  the  deceased  was  stabbed  in  the  heart.  The  size  of  the 
b  in  the  ventricle  is  not  stated;  nor  is  it  in  evidence  whether  any 
od  was  found  on  the  spot  whei-e  the  deceased  was  struggling  with  the 
Boner.  That  the  deceased  should  have  struggled  with  the  prisoner  for 
J  minute  after  he  had  been  stabbed  in  a  ventricle  of  the  heart,  is  contraiy 

medical  experience  and  probability.  It  is  also  irreconcilable  with 
I  existence  of  such  a  wound,  that  the  deceased  should  have  been  stabbed 
fche  heart  without  kno'W'ing  it,  or  without  being  aware  of  his  condition — 
,t  he  should  have  been  able  thereafter  to  walk  away  through  the  inn- 
■d  to  the  house,  and  survive  seven  minutes  while  thus  walking.  Taking 
!  facts  as  reported,  it  appears  that  it  is  probable  tbat  Wi^  ^<&^«»&%^^^£k 
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stabbed  by  the  prisoner  giabsequentlj  to  the  quarrel,  while  he  was  walking 
in  the  inn-yard.  The  only  circnmstances  in  favoor  of  the  defence  were 
the  prisoner's  statement,  and  that,  in  some  rare  cases,  certain  wounds  of  tlw 
heart  do  not  prove  immediately  fatal. 

In  the  case  of  Beg.  v.  E,  M.  Brown  (Dorchester  Snm.  Ass.  18S6),  tbe 
prisoner  was  charged  with  the  murder  of  her  husband  by  blows  on  the 
head  while  in  her  room.     Her  statement  was  that  the  yiolence  on  the  heid 
was  produced  by  the  kick  of  a  horse.     The  medical  evidence  showed  tfait 
the  bones  of  the  nose  were  broken :  there  was  a  triangular  wound  exposing 
the  bone  above  the  left  eyebrow,  another  triangular  wound  exposing  the 
bone  at  the  top  of  the  head,  and  a  third  wound  at  the  back  of  the  head. 
The  left  ear  was  perforated ;  and  behind  it  was  a  long  wound  divided  into 
two.     The  frontal  bone  was  fractai'ed  from  the  orbit  through  the  parietal 
into  the  occipital  bone.     Seven  pieces  of  bone,  varying  in  size  from  half  an 
inch  to  three  inches,  had  been  driven  into  the  brain,  and  a  large  quantity 
of  blood  was  effused.     The  prisoner's  account  was  that  she  found  ho* 
husband  thus  wounded  and  bleeding  outside  the  house,  that  she  dragged 
his  body  into  an  inner  room,  and,  farther,  that,  though  thus  wounded,  he 
held  her  tightly  by  the  clothes  for  two  hours  afterwards.     It  was  proved 
that  there  was  no  blood  over  the  front  of  the  person  or  dress  of  the  deceased, 
and  that  there  was  no  blood  in  the  passage  or  in  any  part  of  the  hoiue, 
except  in  the  room  where  the  body  was  found  lying.     Further,  the  injories 
were  not  such  as  a  kick  from  a  horse  would  explain  ;  and  the  medical 
witness  properly  stated  that  a  man  thus  injured  could  not  have  held  the 
prisoner  by  the  clothes  for  two  hours,  so  as  to  prevent  her  from  seeking 
earlier  for  assistance.     These  fact«  showed  that  the  deceased  had  been 
killed  by  blows  where  the  body  was  actually  found.     The  prisoner  was 
convictecl. 
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WOUNDS  AS  THET  AFFECT  DIFFERENT  PARTS  OF  THE  BODY — WOUNDS  OF  THE 
HEAD — OF  THE  SCALP — CONCUSSION — HOW  DISTINGUISHED  FROM  INTOXICATIOS 
— EXTRAVASATION  OF  BLOOD — SEAT  OF — AS  A  RESULT  OF  VIOLENCE,  DISEISK, 
OR  MENTAL  EXCITBxMENT — WOUNDS  OF  THE  FACE— OF  THE  ORBIT — OF  IH>: 
NOSE — DE1'X)RMITY  AS  A  CONSEQUENCE  OF  WOUNDS  OF  THE  FACE — DWUWES 
TO  THE  SPINE — FRACTURES  OF  THE  VERTEBRJ: — DEATH  FROM  INJCBIES  TO 
THE   SPINAL   MARROW. 

The  danger  of  wounds,  and  their  influence  in  causing  deaths  are  the  two 
principal  points  to  which  the  attention  of  a  medical  jurist  must  be  directed. 

WOUNDS  OF  THE   HEAD. 

Incised  wounds,  affecting  the  scalp,  unless  of  great  extent,  rarelv  pw- 
duce  any  serious  effects.  When  the  wound  is  contused,  or  accompanied  by 
much  laceration  of  the  skin,  it  is  dangerous  in  consequence  of  the  tendency 
which  the  inflammatory  process  has  to  assume  an  erysipelatous  character. 
The  results  of  these  wounds  are,  however,  such  as  to  set  all  general  rules 
of  prognosis  at  defiance.  Slight  punctured  wounds  will  sometimes  te^ 
minate  fatally  in  consequence  of  inflammation,  followed  by  extensive  snp- 
puration ;  while,  on  the  other  hand,  a  man  may  recover  from  a  lacerated 
wound  by  which  the  greater  part  of  the  skin  may  have  been  stripped  from 
the  bone.     There  ai-e  two  sources  of  danger  in  icovnds  of  the  wo/j?.— 1 
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The  access  of  erysipelatous  inflammation.  2.  Inflammation  of  the  tendinous 
ilmctareSy  followed  or  not  by  a  process  of  suppuration.  Either  of  these 
Kcondary  effects  may  be  a  consequence  of  slight  or  severe  wounds,  and 
nt>ye  fatal.  Neither  can  be  regarded  as  an  unusual  result  of  a  severe 
vonnd  of  the  scalp ;  but  when  one  or  other  follows  a  slight  injury,  there 
B  reason  to  suspect  that  the  patient  may  have  been  constitutionally  pre- 
tisposed  to  the  attack.  Bad  treatment  may  likewise  lead  to  a  fatal  result 
ieoin  a  wound  not  serious  in  the  first  instance,  but  the  question  how  far 
he  responsibility  of  an  aggressor  would  be  affected  by  a  circumstance 
ti  this  nature  has  been  considered  in  another  place  {ante,  pp.  608-610). 
iVcmnds  of  the  head  are  dangerous  in  proportion  as  they  affect  the  brain  ; 
md  it  is  rare  that  a  severe  contused  wound  is  unaccompanied  by  some 
ajuxy  to  this  organ.  There  is,  however,  a  difficulty  which  a  practitioner 
iiB  here  to  contend  with — namely,  that  it  is  scarcely  possible  to  predict, 
!nxm  external  appearances,  the  degree  of  mischief  which  has  been  produced 
vitbin.  The  slightest  contusions  may  be  attended  with  fatal  consequences, 
■Idle  fractures,  accompanied  by  great  depression  of  bone,  and  an  absolute 
kw  of  substance  of  the  brain,  are  sometimes  followed  by  perfect  recovery. 
[•Connack's  Jour.'  Sept.  1845,  p.  653;  *Med.  Gaz.'  vol.  39,  p.  40 ;  and 
'  PhiL  Med.  Exam.'  Nov.  1845,  p.  696.)  Another  difficulty  in  the  way  of 
bnning  a  correct  opinion  consists  in  the  fact,  that  a  person  may  recover 
bcsn  the  first  effects  of  an  injury,  but  after  some  days  or  weeks  he  will 
auddenly  die ;  and  on  examination  of  the  body,  the  greater  part  of  the 
bnin  will  be  found  destroyed  by  suppuration,  although  no  symptoms  of 
nuBcliief  may  have  manifested  themselves  until  within  a  few  hours  of 
Jbath.  The  abscess  in  the  brain  must  be  directly  traceable  to  the  violence 
inflicted.  In  some  cases  it  may  be  formed  independently  of  such  violence. 
See  case  in  *  Vierteljahrsschrift,'  1870, 2,  237.  (For  a  medico-legal  account 
ol  injuries  to  the  h^id,  see  papers  by  Toulmouche,  *  Ann  d'Hyg.'  1859,  2, 
395;  1860,  1,  143;  and  1867,  1,  121.) 

Concusstofi. — The  common  effect  of  a  violent  blow  on  the  head  is  to 
produce  concussion  or  effusion  of  blood,  or  both.  Concussion  is  usually 
^dicated  by  fainting,  insensibility,  or  sudden  death  occurring  immediately 
^fter  the  application  of  exteiiial  ^'iolence.  In  concussion  the  syniptoms 
Bome  on  at  once,  and  the  patient  sometimes  dies  without  any  tendency  to 
reaction  manifesting  itself.  In  the  most  severe  form,  the  person  drops  at 
fte  very  moment  when  struck,  and  dies  on  the  spot.  (Chelins's  *  Surgery,' 
rol.  1,  p.  408.)  In  other  cases,  he  may  linger  in  a  state  of  insensibility 
for  several  days  or  weeks,  and  then  die.  In  concussion  there  is  generally 
more  or  less  vomiting.  It  is  important  to  remember,  that  neither  compres- 
lion  nor  obvious  physical  injury  to  the  brain  is  necessary  to  render  con- 
mission  fatal.  (See  p.  470 ;  also  Travers's  *  Constitutional  Irritation,' 
1.438 ;  Chelius's  *  Surgery,'  vol.  1,  p.  410.)  This  may  be  entirely  dependent 
m,  shock  to  the  nervous  system.  After  death,  no  particular  morbid  change 
nay  be  discovered  in  the  body,  or  there  may  be  merely  the  mark  of  a 
light  bruise  on  the  head.  In  Reg,  v.  Burgess  (Liverpool  Lent  Ass.  1845), 
he  deceased,  who  was  the  subject  of  violence,  fell  and  died  on  the  spot, 
riid  there  was  no  appearance  of  injury  externally  or  internally.  The  state 
f  insensibility  observed  in  concussion  may  be  only  apparent.  Some  con- 
cioosness  may  be  retained. 

Inflammation  may  follow  the  primary  shock  from  concussion — sup- 
mration  may  take  place,  and  the  patient  die  after  the  lapse  of  several 
reeks,  or  even  months.  (See  case  *  Med.  Times  and  Ckz.'  June  30,  1860, 
K  645.)  It  is  important  in  a  medico-legal  point  of  view  to  notice  that  a 
lerson  may  move  about  and  occupy  himself,  while  apparently  convalescent, 
or  a  week  or  ten  days  after  recovery  from  the  first  shock,  and  then 


638  DEATH  FROM  CONCUSSION  OP  THB  BRAIN. 

saddenly  be  seized  with  fatal  symptoms,  and  die.  This  apparent  reoofcfj 
leads  to  the  common  supposition  that  death  must  have  been  prodaced  by 
some  intervening  cause,  and  not  by  the  original  Yiolence  to  the  bead— « 
point  generally  urged  in  the  defence  of  8U(£  cases.  (See  Meg.  v.  Kdfo^ 
Lewes  Sum.  Ass.  1871.)  When  the  inflammation  that  follows  ooncossum 
is  of  a  chronic  character,  the  person  may  suffer  from  pain  in  the  head 
and  vomiting,  and  die  after  the  lapse  of  weeks,  months,  or  even  yean. 
(See  p.  586  ;  Ti-avers  op.  cit.  p.  445 ;  also  HofFbauer,  *  Ueber  die  KopfveN 
letzungen,'  1842,  p.  57.)  Concussion  may  sometimes  take  place  as  a  con- 
sequence of  a  violent  fall  on  the  feet,  in  which  case  the  head  receives  » 
shock  through  the  medium  of  the  spinal  column.  The  skull  may  be  thereby 
extensively  fi*actui*ed  at  the  base,  and  the  brain  may  be  even  shattered  by 
such  a  fall.  This  was  the  cause  of  death  in  the  case  of  the  Duke  ofOrleau. 
(*  Med  Gaz.'  vol.  36,  p.  368.) 

In  Allen  v.  the  Chester  liaUtcay  Comp,  (Court  of  Common  Pleas,  Feb. 
1857),  the  plaintiff  claimed  damages  for  an  injury  caused  by  a  railway 
collision.  The  evidence  showed  that  the  plaintiff  received  a  Wow  on  tiie 
head.  Thei*e  were  no  immediate  effects ;  but  in  two  days  he  suffered  from 
lightness  of  the  head  and  other  symptoms,  attributed  by  his  medical 
attendant  to  concussion  of  the  brain,  as  a  result  of  the  accident.  Sabse- 
quently  there  were  symptoms  of  injury  to  the  spine.  There  was  pain  in  the 
coui'se  of  the  spine,  and  partial  paiulysis  of  the  bladder,  rectum,  and  lower 
extremities,  Avith  loss  of  memory.  The  medical  witnesses  for  the  plaintiff 
attnbuted  these  symptoms  to  a  blow  I'eceived  by  him  at  the  base  of  the 
skull.  The  defendants  contended  that  if  these  were  the  results  of  concna- 
sion  of  the  bi*ain,  they  ought  to  have  manifested  themselves  immediately 
on  the  occmrence  of  the  accident ;  and  this  view  was  to  some  extent 
supported  by  the  evidence  of  experienced  surgeons.  In  substance,  however, 
the  medical  evidence  on  the  two  sides  'was  not  conflicting.  Concussion  of 
the  bi*ain,  as  it  is  ordinarily  known  to  sui-geons,  is  genei-ally  attended  with 
some  immediate  symptoms;  but  the  witnesses  for  the  defence  properly 
admitted  that  *  a  concussion  of  the  bi-ain  (and  spine  ?),  attended  with 
apparently  slight  s^Tuptoms  at  fii'st,  might,  under  peculiar  circumstances, 
be  followed  by  seiious  symptoms.'  As  no  other  cause  could  be  assigned 
for  the  symptoms,  this  was  practically  admitting  that  the  plaintiff  had 
sufferetl  from  the  injury,  the  degi'ee  being  simply  a  question  for  the  jury. 
They  i^eturned  a  veitlict  for  the  plaintiff. 

Concussion  distinguished  from  Intoxication. — The  symptoms  under  which 
a  wounde<l  pei^son  is  labounng  may  be  sometimes  attributed  to  aleohoiic 
intoxication^  and  a  medical  witness  may  be  asked  what  difference  exists 
between  this  state  and  that  of  concussion.  The  history  of  the  case  wilL  in 
genei'al,  suflBce  to  establish  a  distinction,  but  this  cannot  always  be 
obtained.  It  is  commonly  said  that  the  odour  of  the  breath  will  enable  a 
sui'geon  to  detect  intoxication ;  but  it  is  obvious  that  a  man  may  meet  with 
concussion  after  having  drunk  liquor  insufficient  to  cause  intoxication,  or 
concussion  may  take  place  while  he  is  intoxicated — a  combination  which 
fi*equently  occui-s.  Under  such  ciivumstances  wo  must  wait  for  time  fc^ 
develop  the  real  nature  of  the  c»ase.  Concussion  may  be  so  slight  as  some- 
times closely  to  i*esemble  intoxication,  and  fi-om  the  absence  of  all  marks  of 
violence  to  the  head  and  the  existence  of  a  spintnous  odonr  in  the  breath, 
the  medical  examiner  might  be  easily  deceived.  If  there  be  no  perceptibU' 
odour  in  the  bi-eath,  the  presumption  is  that  the  symptoms  ai*e  not  due  to 
intoxication.  On  the  other  hand,  intoxication  may  be  so  great  as  to  give 
rise  to  the  apprehension  of  fatal  consequences,  and  the  co-existence  of  a 
mark  of  violence  on  t\ve  \\e\v<i  m\^\v\,  \^^i3.  lo  ^rvor  in  the  formation  of  an 
opinion.     What  is  tW  Wive  ol  co\\^\3it\.  V^  \ife  Y^^x^'^'t^  ^-vl  si^Tis^  v^ 
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rke  examiner  should  weigh  all  the  circumstances,  and  if  there  be  one 
sanse  for  the  symptoms  more  probable  than  another,  he  should  adopt  it :  if 
iiere  be  any  doubt,  this  should  be  stated  to  the  Court. 

There  is  nothing  in  the  state  of  the  brain  in  a  dead  body,  which  will 
liable  a  practitioner  to  distinguish  whether  concussion  or  intoxication  had 
zisted  and  had  been  the  cause  of  the  symptoms.  The  vessels  may  be  con- 
lested  in  both  cases.  The  discovery  of  alcoholic  liquid  in  the  stomach  may 
sad  to  a  presumption  that  deceased  had  been  intoxicated,  while  marks  of 
iolence  on  the  head  may  favour  the  view  that  he  had  suffered  from  con- 
aasion.  When  both  conditions  are  found,  the  examination  of  the  body 
aimot  lead  to  a  solution  of  the  question.  The  answer  must  then  depend 
n  the  special  circumstances  proved,  and,  if  procurable,  on  the  nature  of 
he  symptoms  preceding  death. 

It  is  to  be  feared  that  medical  witnesses  ai*e  not  sufficiently  careful  on 
hese  occasions  to  determine  whether  there  are  signs  of  intoxication  about 
A  injured  person.  Subsequent  proceedings  may  render  this  a  material 
Mart  of  the  inquiry.  Many  a  house-surgeon  of  a  hospital  has  been  severely 
ilamed  for  an  omission  to  inquire  and  satisfy  himself  whether,  in  addition  to 
lie  results  of  violence,  a  man  who  has  been  brought  into  hospital  has  or  has 
lot  been  intoxicated  when  admitted.  The  question  is  of  importance ;  the 
BJnries  to  the  head  may  have  arisen  from  a  fall,  and  a  dininken  man  may 
vadily  meet  with  such  injuries  from  accident.  There  can  be  no  excuse  for 
lot  malring  a  full  inquiry  into  the  precise  condition  of  an  injured  person,  and 
miving  at  the  best  judgment  of  which  the  case  admits.  A  state  of  intoxi- 
itttion  often  renders  it  difficult  to  form  an  accurate  opinion  in  a  case  of 
kUeged  criminal  wounding ;  but  it  is  always  in  the  power  of  a  witness  to 
Btisfy  himself  by  close  examination,  the  use  of  the  stomach-pump,  or 
imply  watching  the  patient,  whether  he  is  in  a  state  of  drunkenness  or 
rhether  he  is  labouring  under  the  effects  of  disease  or  violence.  In  more 
lian  one  instance  within  a  recent  period  persons  who  have  been  struck 
nth  incipient  symptoms  of  apoplexy  in  the  street  have  been  seized  and 
ocked  up  as  drunk,  and  have  soon  afterwai*ds  been  found  dead  or  dying. 
Hhers,  who  have  suffered  from  violence,  have  perished  from  neglect  under 
k  similar  mistake  made  by  a  medical  man  or  by  the  police.  Disease  of  the 
train,  as  well  as  injuries  to  the  brain  from  violence,  may  give  to  a  man  a 
iaggering  gait  and  render  him  helpless  :  they  are  also  commonly  accom- 
MUiied  by  stupefaction  and  vomiting.  If  it  should  happen  that  shortly 
lefore  such  an  attack,  the  person  has  taken  beer,  wine,  or.  spirits, 
nfficient  to  give  an  alcoholic  odour  either  to  the  breath  or  the  matter 
^omited,  it  is  at  once  treated  as  a  case  of  di*unkenness,  and  the  unfortunate 
lerson  is  left  to  his  fate.  The  death  of  a  Mr,  King,  in  London,  Oct. 
.8G4,  furnishes  an  instance  of  the  necessity  of  a  more  rigorous  examination 
if  the  facts  on  these  occasions.  He  was  pronounced  by  a  medical  man  to 
16  labouring  under  drunkenness,  and  handed  over  to  the  police.  When 
examined  by  another  surgeon  the  next  morning,  it  was  found  that  his  skull 
vas  fractured,  and  that  he  was  otherwise  severely  injured.  He  died  from 
he  effects.  Two  other  cases  of  a  similar  kind  occurred  in  London  in  the 
.pring  of  1872  ;  and  several  cases  have  since^  occurred.  A  man  who  was 
[tnpified  h*om  the  effects  of  accidental  violence  to  the  head,  was  sent  away 
rem  a  public  hospital  as  drunk  and  unfit  for  admission.  The  man  died 
•he  next  day,  and  on  inspection  it  was  found  that  there  was  a  fracture  of 
he  base  of  the  skull,  with  great  effusion  of  blood.  It  appeared  that  some 
vrandy  had  been  given  to  deceased  soon  after  the  accident  to  rouse  him, 
md  the  smell  of  this  in  the  breath  had  probably  thrown  the  house-surgeon 
vft  his  guard.  It  was  alleged  in  explanation  that  there  was  no  mark  of 
tztemal  violence,  and  the  man  appeared  only  atupi&ed%iiduTi<a\:^!&\x^  %\sbxA. 
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Medical  diagnosis  was  here  greatly  at  fault  from  causes  easily  to  be 
appreciated.     This  is  by  no  means  a  solitary  case. 

The  distinction  of  apoplexy  from  drunkenness  involTes  greater  diffi* 
culties.  In  these  cases  we  have  to  deal  with  the  true  diagnosis  of  alcoholic 
or  narcotic  poisoning  (p.  399).  Jackson  has  directed  attention  to  thb 
medical  question  in  a  case  reported  in  the  *  Med.  Times  and  Gas.'  1871, 1, 
360.  Some  instructive  cases,  in  reference  to  this  complication  of  wounds, 
have  been  published  by  Tardieu.     (See  '  Med.  Gaz.'  vol.  44,  p.  347.) 

Extravasation  or  effusion  of  blood, — A  blow  on  the  head  may  destroj* 
life  by  causing  an  effusion  of  blood  either  on  the  sur^e  or  in  the  substance 
of  the  brain.  In  pugilistic  combats,  when  a  person  is  thus  struck,  he 
commonly  falls,  and  death  may  take  place  in  a  few  minutes.  On  inspec- 
tion, blood  may  be  found  effused  either  at  the  base  or  in  the  ventricles  of 
the  brain,  and  the  question  vdll  present  itself — Did  the  injury  which 
caused  death  arise  from  a  blow  or  a  fall  f  Two  cases  of  this  description 
are  reported.  The  men  were  knocked  down  by  blows  with  the  6st, 
and  they  were  taken  up  dead.  (Cormack's  'Month.  Jour.'  Feb.  1846, 
p.  117.)  It  is  not  easy  to  give  an  answer  to  this  question,  and  it& 
I'elevancy  in  a  legal  view  is  not  appai*ent ;  for  as  it  is  presumed  the 
blow  was  the  cause  of  the  fall,  the  assailant  would  be  responsible  for  the 
effects  of  either  or  both.  In  a  case  of  this  kind  {Beg.  v.  Williams^  Denbi^ 
Lent  Ass.  1856),  in  which  deceased  had  received  a  blow  and  sustained  & 
fall,  and  his  death  was  clearly  proved  to  have  resulted  from  the  violence, 
the  judge  directed  the  jury,  if  the  death  was  caused  by  '  the  fighting/  to 
return  a  verdict  against  the  prisonei*s.  They,  however,  persisted  in  return- 
ing a  verdict  of  not  guilty,  assuming  that  the  fatal  injuiy  was  caused  by 
the  fall  and  not  by  the  blow.  A  heavy  blow  on  the  head  may  canae  at 
once  fatal  effusion  of  blood,  but  in  these  instances  the  effusion  commonly 
aiises  from  the  violent  concussion  which  the  injured  person  sustains  br  the 
fall.  A  medical  witness  will  therefore  in  general  be  compelled  to  admit 
that  the  fatal  effusion  might  have  taken  place  either  from  a  blow  or  a  faU. 
If  the  fall  has  resulted  from  accident  and  not  from  a  blow,  this  will,  of 
course,  absolve  the  accused  fi-om  i-esponsibility  for  the  fatal  results. 

This  subject  has  important  applications  in  legal  medicine,  for  there  are 

many  cases  of  this  description  tried  at  the  assizes.     Effusion  may  occur 

fi-om  ^'iolence,  with  or  without  fracture,  and  it  may  take  place  i^-ithout 

being  accompanied  by  any  exteraal  marks  of  injury.     In  the  case  of  The 

Queen  v.  Fhelps  and  othera  (Gloucester  Aut.  Ass.  1841),  it  was  proved 

that  there  was  great  effusion  of  blood,  and  even  laceration  of  the  brain, 

without  corresponding  external  in  Junes  on  the  deceased.     (See  also  at  the 

same  Assizes,  the  case  of  The  Qu^en  v.  Thonias,)     A  person  received  a 

blow  from  a  small  stone,  and  died  in  ten  minutes.     On  examination  there 

was  no  external  bruise  or  fracture  of  the  bones :  the  ventricles  of  the  brain 

were  filled  with  coagulated  blood,  and  all  the  vessels  were  gorged  i^ith 

blood.     It  was  observed  that  the  skull  was  in  this  instance  unusually  thin. 

The  chief  source  of  the  effusion  in  violence  to  the  head  arises  from  a 

mptui^e  of  the  meningeal  artery,  and  this  may  occur  from  a  mere  shock  or 

concussion,  with  or  without,  a  fi'acture  of  its   bony  canal.      The  Wood 

thus  effused  acts  by  compressing  the  brain ;    this  compression  does  not 

always  cause  death  unless  the  blood  is  in  lai'ge  quantity,  or  unless  it  is 

effused  in  or  around  the  base  of  the  brain  (medulla  oblongata.)     Thus  the 

hemispheres  will  bear  a  degree  of  compi'ession  from  blood  which,  if  it 

affected  that  portion  of  the  base  of  the  brain  from  which  the  spinal  marrow 

proceeds,  would  instantly  destroy  life.    The  most  fatal  effusions,  therefore,. 

are  those  which  take  place  in  a  fracture  of  the  base  of  the  skull,  whereby 

one  or  both  latei-al  sinuses  are  commonly  mptured.     There  may,  however^ 


DEATH  FBOM  EFFUSION  OF  BLOOD.  641 

be  laceration  of  tbe  brain,  witb  effoflion  of  blood  to  some  extent  at  tbe 
base,  and  jet  tbe  person  may  sarvive  some  days.  A  woman  sarrived  for 
seTere  injuries  to  tbe  bead  for  a  period  of  twelve  days.  Sbe  was  insensible 
daring  tbe  wbole  of  this  time ;  some  of  tbe  external  marks  of  violence  bad 
nearly  disappeared,  and  undergone  tbe  usual  cbanges  of  colour.  A  severe 
blow  bad  obviously  been  inflicted  on  tbe  summit  of  tbe  bead.  On  inspec- 
tion after  deatb  it  was  found  tbat  tbere  bad  been  laceration  of  tbe  brain 
by  counter-stroke,  and  a  large  clot  of  blood  was  observed  to  occupy  tbo 
lacerated  part,  extending  over  tbe  surface  of  tbe  base  of  tbe  brain  and  into 
the  ventricles.  In  tbis  instance  tbe  woman  survived  a  severe  injury  for 
an  anusnally  long  period.  In  tbe  case  of  Cuming  (Edinburgh,  Dec.  1853), 
the  deceased  died  on  Nov.  8tb,  from  laceration  of  the  brain  produced  by 
blows  on  the  head,  inflicted  by  the  prisoner  on  Oct.  26th.  The  woman  lay 
in  a  state  of  insensibility  during  the  whole  period  of  thirteen  days.  In 
another  case,  as  a  result  of  effusion  of  blood  from  injury  to  the  bead, 
death  did  not  take  place  until  the  twelfth  day.  The  patient,  set.  18, 
reoeiFed  a  blow  on  tbe  head  during  a  fight.  He  did  not  suffer  much  in 
consequence,  and  continued  his  employment  during  the  next  ten  days,  but 
on  the  eleventh  day,  owing  to  his  having  headache,  he  went  to  the  hospital. 
Hie  walked  to  bis  bed,  and  appeared  quite  rational,  but  he  was  depressed, 
and  there  were  febrile  symptoms.  He  died  dunng  the  night.  On  inspec- 
tion  bruises  were  found  on  the  arms,  but  the  head  presented  no  outward 
sign  of  injury,  and  the  bones  were  not  fractured.  On  removing  tbo  outer 
membrane  (dura  mater),  the  right  half  of  tbe  brain  was  surrounded  by 
eflfosed  blood  which  bad  compressed  it.  It  was  contained  in  the  cavity  of 
the  arachnoid  membrane.  The  brain  presented  no  breach  of  surface  or 
laceration  from  which  the  blood  could  have  issued,  and  its  substance  was 
healthy.  Four  ounces  of  blood  in  a  fluid  state  were  collected.  Tbere  was 
a  loose  coagulum  of  slightly  brown  hue,  and  under  this  there  were  other 
ooagnla  of  a  light  ochreous  colour  adherent  to  tbo  brain  and  dura  mater, 
Hhowing  that  the  blood  had  been  effused  some  days.  These  coagula  were 
in  membranous  layers,  and  under  tbe  microscope  presented  a  fibrous  texture^ 
('  Ghiy's  Hosp.  Rep.'  1859,  p.  123.)  Tbis  case  shows  the  insidious  nature 
of  injuries  to  tbe  head,  and  that  an  injury  may  prove  fatal  without 
leaving  any  marks  of  violence  externally,  or  appearance  of  laceration  of 
vessels  or  brain-substance  internally.  A  man  while  intoxicated  was  thrown 
down,  and  struck  bis  head  against  tbe  pavement.  He  was  taken  up  in- 
sensible, tbe  wound  was  dressed,  and  be  partially  recovered  his  senses. 
Three  days  afterwards  he  was  brought  into  Guy's  Hospital  in  a  state 
resembling  tbat  of  concussion.  There  was  a  scalp- wound  at  the  back  of 
the  head  on  tbe  left  side.  Ho  remained  in  a  lethargic  state,  being  occa- 
sionally affected  witb  convulsions.  About  a  week  after  his  admission  he 
sank  into  a  half  comatose  state,  and  occasionally  screamed  out.  The  pupils 
became  finally  contracted  (as  in  narcotic  poisoning),  and  he  died  twenty^ 
Ji/06  days  after  the  infliction  of  the  violence.  On  inspection,  a  layer  of 
blood  an  inch  thick  was  found  covering  the  right  hemisphere  of  the 
brain.  The  clot  was  thready,  of  a  dull  red  colour,  and  in  some  parts 
of  a  yellow  or  ochreous  tint,  showing  from  these  changes  in  the  red 
colouring  matter  that  tbe  blood  had  been  effused  for  a  considerable  time. 
On  two  portions  of  the  base  this  yellow  clot  was  closely  adherent  to  the 
brain,  and  on  removing  it  this  was  found  to  be  bruised  and  softened.  The 
sonrce  of  the  blood  was  traced  to  some  ruptured  vessels  of  the  inner 
membrane  (pia  mater)  at  this  spot.  None  of  tbe  larger  arteries  or  venous 
tonuses  were  found  injured,  and  there  were  no  inflammatory  products. 
(*  Guy's  Hosp.  Rep.'  1859,  p.  122.) 

In  cases  of  injuries  to  the  head  proving  fatal  \)y  cj3f^ls^a^\  oi>^o^^  w^l**^^ 
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brain,  a  person  may  recover  from  the  first  effects  of  the  yiolenoe,  aod 
apparently  be  going  on  well,  when  he  will  suddenly  become  worse,  and 
die.  Eifnsion  takes  place  slowly  at  first, — it  may  be  arrested  by  the  effects 
of  stnpor  from  concussion,  by  a  portion  of  the  blood  coagulating  aronnd 
the  rapt n  red  orifices  of  the  vessels,  or  by  some  other  mechanical  impedi- 
ment to  its  escape ;  but  after  a  longer  or  shorter  period,  especially  if  the 
person  be  excited  or  disturbed,  the  bleeding  wiU  recur  and  destroy  life  bj 
producing  compression.  How  may  hours  or  days  are  required  in  order 
that  such  an  increased  effusion  should  take  place  after  an  accident,  it  is 
impossible  to  say ;  but  in  severe  cases,  it  is  generally  observed  to  follow 
the  injury  within  a  short  time.  Astley  Cooper  has  related  the  case  of  a 
gentleman  who  was  thrown  out  of  a  chaise,  and  fell  upon  his  head  with 
such  violence  as  to  stun  him  in  the  first  instance.  After  a  short  time 
he  recovered  his  senses,  and  felt  so  much  better  that  he  entered  the 
chaise  again,  and  was  driven  to  his  father's  house  by  a  companion.  He 
attempted  to  pass  ofp  the  accident  as  of  a  trivial  nature,  but  he  soon 
began  to  feel  heavy  and  drowsy,  so  that  he  was  obliged  to  go  to  bed. 
His  symptoms  became  more  alarming,  and  he  died  in  about  an  boor 
from  effusion  of  blood  on  the  brain.  When  the  brain  has  snstaioed 
laceration  from  violence,  in  addition  to  insensibility,  convulsions  are  fre- 
quently observed. 

Effusion  of  blood  from  disease  or  violence. — Blood  may  be  found  effiued 
in  various  situations  within  the  interior  of  the  skull,  and  the  cause  of  the 
effusion  may  be  cither  disease  or  violence.  The  skill  of  a  medical  jurist  is 
often  required  to  determine  which  of  these  causes  is  the  more  probable,  as 
where,  for  instance,  a  pugilist  has  died  after  having  received  severe  injniiee 
to  the  head,  and  his  adversary  is  tried  on  a  charge  of  manslaughter.  On 
these  occasions  it  is  often  urged  in  the  defence,  that  the  bleeding  might 
have  arisen  either  from  a  diseased  state  of  the  vessels  of  the  brain,  or— if 
the  evidence  render  it  probable  that  the  blow  was  the  cause — ^that  the 
effects  of  the  blow  were  aggravated  by  a  diseased  condition  of  the  vessels, 
or  by  the  excitement  into  which  the  deceased  was  thrown,  either  from  the 
effects  of  intoxication  or  passion.  When  the  brain  is  not  lacerated  by 
violence,  the  blood  is  effused  either  on  the  surface  of  the  hemispheres, 
between  the  membranes,  or  at  the  base.  When  the  effusion  is  caused  by 
violence,  the  effused  blood  is  not  always  found  under  the  spot  where  the 
blow  was  inflicted,  but  occasionally  by  counter-stroke  on  the  surface  of  the 
brain,  directly  opposite  to  it — a  case  which  a  medical  witness  has  freqaentij 
been  required  to  explain  on  trials,  and  depending  on  the  same  cause  as 
fracture  by  counter-stroke,  i.e.  on  a  separation  of  parts  (laceration  of  the 
brain,  effusion  of  blood,  or  even  fracture  of  the  bones)  at  the  point  of 
the  skull  directly  opposite  to  that  which  sustains  the  violence.  The  case 
related  (p.  641)  furnishes  a  good  instance  of  extensive  injury  by  counts 
stroke.  A  severe  blow  had  been  inflicted  on  the  summit  of  the  head,  as  the 
mark  was  plainly  visible,  but  the  fatal  injury  was  found  in  the  base  of  the 
brain,  i.e.  on  the  pai't  opposite  to  that  which  received  the  blow.  Hence  the 
brain  was  lacerated  and  blood  effused.  Again,  fracture  of  the  base  of 
the  skull  is  frequently  the  result  of  severe  violence  applied  to  the  top  of 
the  head  (vertex).  (See  case  'Med.  Graz.'  vol.  36,  p.  368.)  Effusions 
of  blood  from  a  diseased  state  of  the  vessels  more  commonly  take  place  in 
the  substance  of  the  brain,  but  they  sometimes  occur  on  the  surface  of  the 
organ  as  a  result  of  mere  excitement  or  over-exertion  of  the  muscular 
powers.  A  diseased  condition  of  the  vessels,  and  probably  a  softening  of 
the  substance  of  the  brain,  may  on  these  occasions  be  apparent  on  in- 
spection. 

A  boy,  aged  twelve,  died  suddenly  with  comatose  symptoms,  after 
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violent  exertion.  On  inspection,  half  a  pint  of  blood  was  found  efiPased  on 
the  surface  of  the  brain.  ('  Lancet,'  Nov.  1840.)  This  case  is  the  more 
remarkable,  because  it  is  rare  that  a  spontaneous  effusion  from  disease 
should  occur  in  so  young  a  person.  Then  again  it  must  be  remembered 
that,  under  the  effects  of  violence  when  the  brain  participates  in  the  injury, 
blood  may  be  effused  in  its  substance  so  as  to  resemble  cerebral  heemorrhage 
from  disease.  Thus  when  the  skull  has  sustained  violent  blows  without 
fracture,  the  extravasated  blood  has  been  observed  to  proceed  from  the 
minute  vessels  of  the  pia  mater  and  choroid  plexus.  A  case  is  reported 
(*  Lancet,'  Jan.  11,  1845,  p.  51),  where  a  blow  on  the  neck  over  the 
jugular  vein  caused  instantaneous  death,  apparently  from  effusion  of 
blood  in  the  brain.  Another  fatal  case  from  the  same  cause  is  referred 
to,  in  which  a  large  quantity  of  blood  was  found  effused  in  the 
lateral  ventricles.  Traill  mentions  an  instance  which  occurred  at  Liver- 
pool in  1838,  in  which  a  blow  with  the  naked  fist  entirely  divided  the 
external  carotid  artery  in  a  healthy  man,  who  died  very  speedily.  (*  Out- 
lines,' p.  89.) 

If  the  effusion  depend  on  disease,  the  arteries  around  may  be  found  in  a 
diseased  condition,  or  the  brain  itself  may  be  found  softened  and  dis- 
organized. The  state  of  the  brain  and  its  vessels  should  be  closely 
examined  in  all  cases  of  alleged  violence,  since  heemorrhage  may  take  place 
either  from  excitement  or  slight  blows,  whenever  this  diseased  condition 
exists.  It  has  occasionally  happened,  especially  in  old  persons,  that  the 
person  has  dropped  down  dead  without  a  blow  being  struck,  and  that  death 
has  been  wrongly  imputed  to  violence.  Cerebral  heemorrhage  from  disease 
rarely  occurs  in  persons  under  forty  years  of  age.  Frequent  intemperance 
and  violent  passion  may,  however,  easily  create  a  tendency  to  it  in  younger 
subjects.  As  an  effect  of  violence  it  may  take  place  in  persons  of  all  ages, 
bat  when  the  marks  of  violence  are  slight,  a  witness  must  exercise  great 
<santion  before  he  alleges  that  the  extravasation  was  produced  by  a  blow, 
especially  when  it  is  found  that  the  deceased  was  of  intemperate  habits. 
For  a  full  account  of  the  circumstances  accompanying  extravasation  from 
violence,  see  Brach's  *  Chirurg.  Foren.  Spec'  p.  63,  Koln,  1843. 

Another  condition,  besides  intoxication  and  passion,  has  been  said  to 
favour  a  rapture  of  vessels  and  an  effusion  of  blood  on  the  brain — ^namely 
aa  alleged  thickened  state  of  the  substance  of  the  left  ventricle  of  the 
heart.  According  to  some  pathologists,  this  morbid  condition  favours  the 
occurrence  of  cerebral  heemorrhage  by  the  force  with  which  the  ventricle 
propels  the  blood  to  the  brain.  Unless  the  brain  is  softened  and  the 
Tessels  are  diseased,  it  is,  however,  doubtful  whether  this  condition  of  the 
heart,  if  it  really  exists  during  life,  would  have  any  influence.  A  case  was 
tried  (C.  C.  C.  Aug.  1836,  Beg,  v.  Brown),  in  which  the  prisoner  owed  his 
acquittal  entirely  to  the  deposition  of  the  medical  witness  as  to  the 
condition  of  the  heart.  It  was  proved  that  the  deceased  had  been  much 
maltreated  by  the  prisoner  about  the  face  and  head,  and  that  he  speedily 
died,  to  all  appearance,  from  the  violence.  On  inspection,  the  medical 
witness  stated  that  he  found  the  left  ventricle  of  the  heart  considerably 
thickened  and  dilated,  and  that  under  excitement  this  morbid  condition 
had  probably  led  to  the  effusion  of  blood  on  the  brain,  and  death.  Upon 
this  evidence  Gumey,  B.,  directed  an  acquittal. 

As  a  summary  of  these  remarks,  we  may  say  that  in  effusions  of  blood 
from  violence,  the  blood  generally  issues  from  a  vessel  which  is  plainly 
seen  to  be  torn,  as  the  middle  artery  of  the  brain,  or  the  lateral  sinus ;  and 
it  is  commonly  found  on  the  surface  of  the  brain,  and  not  in  its  substance, 
unless  the  organ  is  lacerated.  When  the  blood  is  effused  between  the  dura 
mater  and  &iii\  more  especially  when  imme&isAeVj  \>c^on^  ^^  !i^^*^  ^^ 


644  BFFUBION  OF  BLOOD  FROM  DISEASE  OB  VIOLEKCB. 

violence  or  direcil  j  opposite  to  it  by  oonnter-stroke,  this  is  atrong  evidence, 
cfBteris  paribtUj  that  it  has  proceeded  from  a  blow.  When  there  is  a 
fracture  of  the  Bkull,  the  presumption  of  the  extravaaation  being  due  to 
violence  is  great ;  because  this  is  not  only  a  sufficient  bat  a  veny  obTioua 
cause,  while  the  idea  of  its  having  proceeded  from  diaease  onlj  is  remote 
and  speculative.  When,  besides  these  conditions,  there  is  no  remaik- 
able  congestion  of  the  brain  in  other  spots,  the  substance  of  the  oigan  ii 
firm,  and  the  vessels  are  to  all  appearance  free  from  disease,  we  have  the 
strongest  reason  to  believe  that  the  effusion  must  have  been  doe  to  Yiolenoe» 
and  to  no  other  cause  whatever.  At  the  trial  of  Edey  (High  Ck>art  of 
Just.  Edinburgh,  Nov.  1847),  it  was  proved  that  the  deceased  had  died 
from  efhision  of  blood  on  the  brain,  and  the  question  was,  whether  this 
had  arisen  from  a  blow  or  from  disease.  The  medical  witness  deposed 
that  he  found  no  marks  of  disease  in  the  blood- vessels  of  the  Inmin,  and 
his  opinion  was  that  it  had  resulted  from  violence.  The  prisoner  was  con- 
victed. A  case  of  some  interest  in  relation  to  this  question  was  communi- 
cated to  the  < Lancet'  (Nov.  13,  1847,  p.  521).  An  effusion  of  Uood 
which  led  to  sudden  death  after  a  blow  on  the  mouth  during  a  pugilistic 
encounter,  was,  however,  in  this  instance  considered  to  have  arisen  £roni 
excitement.     (See  case  of  Reg,  y.  Baker,  p.  645.) 

The  evidence  given  on  some  trials,  when  the  main  question  has  tuined 
upon  the  cai^se  of  an  effusion  of  blood  in  the  case  of  a  person  who  has 
sustained  violent  injuries  to  the  head,  has  not  been  satisfactory.  It  has 
been  made  to  appear  that  no  sort  of  mechanical  violence  applied  to  the 
head  of  a  man  in  a  state  of  drunkenness  or  passion — of  one  whose  oerebnl 
vessels  were  probably  diseased — could  have  had  any  effect  in  produciiig  a 
fatal  extravasation  found  in  the  head  after  death.  In  spite  of  an  individual 
having  received  a  violent  blow  with  a  bludgeon,  sufficient  to  have  HDed  a 
\'igorous  man,  or  of  his  having  been  thrown  with  considerable  force  with 
bis  head  against  a  stone-floor,  an  unqualified  admission  is  often  made,  that 
excitement  alone,  or  drunkenness  alone,  would  account  for  the  extravasa- 
tion without  reference  to  the  blow.  In  putting  the  most  favourable  con- 
struction  upon  these  cases,  when  we  have  clear  evidence  of  great  violence 
having  been  used  to  the  head,  with  the  pi*esence  of  the  usual  post-mortem 
appearances,  our  opinion  should  be  that  the  excitement  or  drunkenness 
might  have  predisposed  to,  but  was  not  the  immediate  cause  of,  the 
cerebral  haemorrhage. 

A  mere  inspection  of  the  body  does  not  always  lead  to  the  discovery  of 
the  cause  of  an  effusion  on  the  brain.  The  violence  causing  an  effusion  of 
blood  may  have  been  slight,  and  unless  attention  is  particularly  directed  to 
the  subject,  it  may  be  overlooked.  In  the  case  of  a  woman  who  died  in  a 
London  hospital  in  1857,  there  was  no  fracture  of  the  skull  or  extenial 
injury  to  account  for  effusion  of  blood  on  the  brain.  The  brain  was  not 
injured,  and  in  fact  there  was  no  apparent  cause  of  death  but  the  effusion, 
and  this  was  somewhat  precipitately  assigned  to  disease.  A  certificate  of 
death  from  *  apoplexy '  was  given,  and  the  deceased  was  buried.  It  subse- 
quently transpired  that  she  had  been  maltreated  by  her  husband,  and  that 
the  effusion  of  blood  was  owing  to  this  maltreatment.  The  condition  of 
the  effused  blood  should  be  accurately  noticed,  in  order  to  determine 
whether  it  presents  any  marks  indicative  of  its  being  recent  or  of  old 
standing. 

Spontaneous  'effusions,  or  effusions  Irom.  disease,  ai'e  not  easily  distin- 
guished from  those  which  are  the  result  of  violence  to  the  head.  Wilks 
has  pointed  out  that  in  most  instances  of  severe  injuiy  attended  with 
effusions  of  blood,  the  structui-e  of  the  brain  is  found  bruised.  In  men- 
ingeal apoplexy  (apoplexy  of  the  membranes)  the  source  of  the  blood  is  a 
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vein  of  tlie  pia  mater  or  inner  membrane,  and  sometimes  a  large  arterial 
trunk.  The  difficulty  chiefly  arises  in  those  cases  in  which  fusion  is 
found  after  slight  violence,  and  there  is,  at  the  same  time,  disease  of  the 
vessels  of  the  brain.     (See  '  Ghiy's  Hosp.  Rep.*  1859,  p.  120.) 

Effusion  of  blood  from  excitement, — When  engaged  in  the  investigation 

of  these  cases,  it  is  always  a  fair  matter  of  inquiry  whether  the  violence 

upon  the  evidence  was  not  of  itself  sufficiently  great  to  account  for  the 

effosion  without  the  supposition  of    coexisting  disease  or  excitement. 

Admitting  that  the  rupture  of  a  blood-vessel,  and  the  efhision  of  blood  on 

the  brain,  may  take  place  from  simple  excitement  and  passion,  yet  this  is 

an  event  comparatively  rare,  at  least  in  the  young  and  healthy,  while 

nothing  is  more  common  than  that  these  results  should  follow  violent 

injories  to  the  head,  whatever  the  age  or  condition  of  the  person.    When 

the  person  assaulted  is  of  intemperate  habits  and  advanced  in  life,  and  the 

violence  is  not  adequate  to  account  for  the  effusion  in  a  healthy  person,  it 

may  be  fairly  assigned  to  excitement  or  disease.     In  Beg.  v.  Portburij 

(C.  C.  C.  March,  1872J  a  woman  was  charged  with  the  murder  of  her 

mother.     The  woman  died  ten  days  after  a  quarrel  with  the  prisoner.     On 

inspection  there  was  congestion  of  the  membranes  of  the  brain,  with  slight 

effusion.     There  was  nothing  to  indicate  that  this  had  been  caused  by 

violence,  and  the  efiPnsion,  which  was  the  cause  of  death,  might  have  arisen 

from  excitement,  considering  the  age  and  habits  of  the  deceased.     This 

view  was  adopted  by  the  jury,  and  the  prisoner  was  discharged.     A  case 

ocenrred  in  London,  in  1865,  of  a  similar  kind,  but  death  was  more  rapid. 

The  deceased,  set.  55,  had  presided  at  a  meeting,  and  was  engaged  in  an 

angry  altercation,  when  he  received  a  sharp  blow  on  the  cheek.     He  leaned 

over  on  his  right  side,  but  did  not  speak.     He  died  in  ten  minutes.     Both 

the  deceased  and  the  assailant  were  greatly  excited.   On  inspection  blood  was 

found  eflrused  on  the  brain.     The  medical  man  properly  referred  death  to 

apoplexy,  as  the  result  of  excitement  and  not  of  the  blow  which  was  struck. 

In  the  trial  of  Baker  for  the  murder  of  Casey  (Beg.  v.  Bal-eVy  C.  C.  C.  May, 

1882) ,  several  interesting  points  arose  with  respect  to  wounds,  and  the  cause 

of  death.     There  were  altogether  nineteen  wounds  upon  the  body  of  the 

deceased.     Three  of  these  wer^  mortal  wounds,  viz.  one  on  the  left  side  of 

ike  chest  penetrating  the  right  ventricle  of  the  heart,  the  bag  of  the  heart 

being  filled  with  blood ;  a  second  wound  at  the  lower  part  of  the  right  side 

of  the  chest  passed  through  the  liver  into  the  inferior  vena  cava,  and  had 

caused  copious  hsemorrhage ;  a  third  wound  had  opened  the  left  internal 

jugular  vein.     The  other  wounds  were  of  a  minor  character.     All  must 

have  been  produced  by  some  sharp  instrument.     There  were  also  abrasions 

on  the  head,  neck,  hands,  &c.,  made  during  life.     There  was  no  existing 

disease.   Over  the  surface  of  the  brain  was  a  considerable  effusion  of  blood 

extending  into  the  ventricles.     This  was  ascribed  by  Pepper  to  apoplexy, 

probably  the  result  of  a  violent  struggle ;  and  he  assigned  apoplexy  rather 

than  the  mortal  wounds  on  the  body  as  the  cause  of  death.     Considering 

the  copious  haemorrhage  from  the  mortal  wounds — hromorrhage  which 

probably  went  on  for  some  time  after  death — the  presence  of  an  effusion  of 

blood  upon  the  brain  was  remarkable.     Probably  the  mortal  wounds  were 

inflicted  after  the  apoplectic  seizure,  and  whilst  the  man  was  in  the  act  of 

dying. 

If  on  these  occasions  a  medical  witness  is  nnable  to  state  positively 
whether  the  effusion  was  due  to  the  excitement  or  the  blows,  he  will 
satisfy  the  Court  if  he  only  states  clearly  that  which  is,  in  his  own  mind, 
the  more  probable  cause  of  death ;  and  by  weighing  all  the  circumstances 
of  the  case  beforehand,  he  will  rarely  &.il  to  find  that  one  cause  was  more 
pzobable  than  the  other.    Thus,  if  a  man,  excited  by  passion  and  intoxica- 
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tion,  is  struck  on  the  head,  and  the  blow  is  slight — snch  as  an  nnaffected 
person  would  probably  have  sustained  without  injury — ^yet  in  this  case 
insensibility  and  death  follow,  and,  on  examination,  a  quantity  of  blood  is 
found  effused  in  the  substance  of  the  brain,  can  it  be  a  matter  of  doubt, 
medically  speaking,  that  the  effusion  was  chiefly  due  to  the  excitement 
under  which  the  deceased  was  labouring  ?  To  take  a  converse  instance — 
a  man  engaged  in  a  personal  conflict  with  another,  is  struck  most  violently 
on  the  head,  or  falls  with  great  force  on  that  part  of  his  body :  on  inspec- 
tion it  is  found  that  death  has  arisen  from  efEusion  of  blood  on  the  surface 
of  the  brain,  and  it  would  be  no  unexpected  consequence  of  the  violence 
inflicted  that  a  similar  appearance  should  be  met  with  in  an  individual 
calm  and  unexcited.  Could  a  practitioner  hesitate  to  say,  under  these 
circumstances,  that  the  blow  would  satisfactorily  account  for  the  effusion, 
without  reference  to  any  coexisting  causes  of  excitement  ?  These  may  hd 
allowed  to  have  their  indSiuence,  in  giving  an  increased  tendency  to  cerebral 
hsBmorrhage,  or  in  aggravating  the  consequences  of  the  blow,  but  no 
further. 

A  witness  asserts,  perhaps,  that  the  extravasation  of  blood  was  owing 
to  a  blow  inflicted  on  the  head.  He  is  then  asked  whether  vessels  may  not 
be  ruptured  by  excitement :  he  answers,  without  any  qualification,  in  the 
affirmative,  and  thus  produces  an  impression  on  the  minds  of  the  jury  that 
excitement  may  have  caused  the  rupture  of  the  vessel  in  the  particular 
case  on  which  he  is  being  examined.  The  effect  produced  by  it  on  the 
Court  is  not  always  removed,  even  by  a  careful  re-examination.  A  medical 
witness  has  to  state  the  wJwle  truth.  A  qualified  answer  should  be  given 
to  what  is  really  a  general  question;  and  supposing  his  opinion  to  be 
already  formed  on  the  subject  on  which  his  evidence  is  required,  he  should 
not,  unless  it  be  strictly  consistent  with  his  own  views,  allow  his  answer  tea 
genera  I  question  to  be  made  applicable  to  b,  particular  case.  If  asked  whether 
vessels  might  not  be  ruptured,  and  blood  extra vasated  by  mere  eascUement, 
he  should  answer  that  such  an  effect  might  undoubtedly  follow  ;  but  that 
it  was  his  opinion — and  it  is  here  supposed  that  his  opinion  has  been 
founded  upon  a  deliberate  examination  of  all  the  niedical  facts — that 
excitement  was  not  the  cause  of  rupture  and  extravasation  in  the  case  in 
question.  A  witness  has  a  right  to  insist  that  his  evidence  shall  pass  to 
the  jury  without  having  any  designed  ambiguity  attached  to  it.  In  a 
trial  for  manslaughter  it  was  proved  that  the  prisoner  and  deceased  had 
been  wrestling.  The  prisoner  had  thrown  the  deceased  with  his  head  on 
a  stone  floor ;  he  then  seized  him  by  the  throat,  and  beat  his  head  several 
times  against  the  floor.  The  deceased  died  nineteen  hours  afterwards. 
On  inspecting  the  body,  a  great  quantity  of  coagulated  blood  was  found 
beneath  the  scalp.  There  was  a  wound  over  the  right  parietal  bone,  an 
inch  and  a  half  in  length,  penetrating  through  the  scalp,  but  no  fracture 
of  the  skull.  There  was  a  quantity  of  extravasated  blood  on  the  opposite 
or  left  side  of  the  head,  and  a  rupture  of  some  branches  of  the  carotid 
artery  on  the  inside  of  the  skull.  On  the  neck  were  two  discolourations 
to  the  left  of  the  windpipe,  apparently  occasioned  by  the  pressure  of  two 
fingera.  The  laying  hold  of  the  neck  might,  in  the  opinion  of  the  witness, 
have  more  readily  caused  a  rupture  of  the  cerebral  vessels,  by  preventing 
the  return  of  blood.  The  surgeon,  after  giving  this  description  of  the 
post-mortem  appearances,  was  asked  whether,  in  his  opinion,  death  i^-as 
occasioned  by  the  injury  proved  in  evidence.  He  said  death  might  or 
might  not  have  been  occasioned  by  it.  Death  might  have  arisen  from 
other  causes — an  apoplectic  fit  might  have  caused  it.  The  effusion  of 
blood  was  the  immediate  cause  of  death,  and  he  had  seen  blood  in  the 
heads  of  many  persons  dying  from  apoplexy.     He  was  not  able  to  speak 
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to  the  canse  of  the  rapture  of  the  vessels.  He  thought  it  highly  probable 
that  the  injury  received  was  the  cause  of  death — it  was  certainly  sufficient 
to  account  for  it.  It  is  not  mentioned  whether  the  man  was  found  guilty, 
3r  whether  the  jury  acquitted  him.     ('  Med.  Graz.'  vol.  7,  p.  382.) 

A  case  was  tried  (Gloucester  Sum.  Ass.  184i5,  Reg.  v.  Fhipps)^  in 
irhich  a  strong  opinion  was  expressed  by  Patteson,  J.,  in  relation  to  this 
defence.  During  a  fight,  the  prisoner  struck  the  deceased  a  severe  blow 
under  the  left  ear.  He  fell  and  died  in  a  few  minutes.  After  death, 
blood  was  found  extra vasated  on  the  part  corresponding  to  the  seat  of 
riolence,  and  thisj  in  the  opinion  of  the  medical  witness,  satisfactorily 
Kxx>nnted  for  death.  The  defence  was,  that  the  effusion  might  have 
)ioceeded  from  over-excitement;  but  the  judge  is  reported  to  have  said 
hat  if  it  were  proved  two  people  were  fighting  togethei* — blows  were 
track — one  feU  to  the  ground  and  died,  and  afterwards  internal  injuries 
rere  found  corresponding  with  the  external  marks  of  violence,  no  power 
•n  earth  could  persuade  him  that  such  blows  were  not  the  cause  of  death. 
:ho  prisoner  was  found  guilty. 

Mffasioii  of  blood  causing  death  after  a  long  period  of  time, — Admitting 
hat  blood  has  been  effused  on  the  brain  as  a  result  of  violence,  the  person 
ujared  may  survive  the  effects  for  so  long  a  period  as  to  create  a  doubt 
whether  death  can  be  strictly  assigned  to  the  violence.  In  this  respect 
he  case  of  E^g.  v.  8ulliva/n  (C.  C.  C.  Sept.  1853)  is  of  some  interest. 
L  healthy  man  was  knocked  down  by  the  prisoner,  and  fell  with  his  head 
:pon  the  ground.  He  appeared  as  if  he  was  stunned,  and  staggered 
a  attempting  to  walk:  he  complained  of  pain  in  the  head  and  general 
reakness.  This  was  on  April  11th,  1853.  Although  he  suffered  from 
lain  in  the  head,  he  had  no  medical  advice  until  May  12th,  and  had 
a  the  meantime  performed  his  duties  as  an  officer  of  the  Customs. 
kfter  this  he  suffered  from  dimness  of  sight,  and  became  delirious.  On 
he  29th  he  came  under  the  care  of  M^William.  There  were  marks  of 
^raises  on  the  head ;  there  was  impairment  of  vision,  a  faltering  gait,  and 
ither  symptoms  indicative  of  pressure  on  the  brain.  He  improved  under 
reatment,  but  the  symptoms  returned  in  an  aggravated  form  about 
rone  12th ;  he  became  insane,  and  was  transferred  to  St.  Luke's  Hospital. 
le  had  delusions,  and  was  evidently  suffering  from  pressure  on  the  brain. 
3e  recovered  so  far  that  he  was  about  to  be  discharged,  when  the  symptoms 
>f  pressure  became  aggravated,  and  death  took  place  on  Aug.  17th,  i.e. 
'our  months  after  the  infliction  of  the  violence.  On  inspection,  a  shot 
vas  found  imbedded  in  the  frontal  bone,  not  penetrating  the  skull.  A 
arge  clot  of  blood  existed  between  the  layers  of  the  arachnoid  membrane, 
occupying  the  whole  surface  of  the  left  hemisphere ;  the  clot  had  evidently 
)een  there  for  some  time,  because  it  was  partially  invested  with  a  false 
nembrane.  No  large  vessel  was  ruptured ;  there  had  probably  been  an 
!8cape  of  blood  at  different  times,  and  this  would  explain  the  intermittent 
lature  of  the  symptoms.  The  clot  amounted  to  at  least  two  fluid  ounces, 
md  the  surface  of  the  brain  had  been  obviously  indented  by  its  pressure. 
ILnother  clot  of  old  standing  was  found  in  the  Pons  Varolii.  The  witnesses 
concurred  in  attributing  death  to  the  effusion  of  blood  on  the  brain,  and 
he  effusion  to  the  violence  inflicted  bv  the  prisoner,  although  it  was 
idmitted  to  be  probable  that  some  additional  effusion  had  taken  place  just 
iiefore  the  last  recurrence  of  symptoms.  The  prisoner  was  convicted  of 
nanslaughter.  The  fact  that  the  deceased  had  been  healthy  previous  to 
^e  violence,  and  that  after  this  he  had  constantly  suffered  more  or  less 
Erom  symptoms  of  pressure  on  the  brain,  fully  justified  the  medical  opinion, 
in  spite  of  the  protracted  nature  of  the  case.  There  was  no  o'ther  cause 
lint  the  violence  to  account  for  the  effusion  and  death. 
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Date  of  effusions, — Recent  effusions  of  blood  are  recognized  by  their  red 
eoloar,  and  the  consistencj  and  appearance  of  the  clot  or  coagnlnni. 
After  some  days  the  clots  acquire  a  chocolate  or  brown  colour,  and  thi^ 
passes  gradually  into  an  ochreous  tint,  which  may  be  met  with  in  from 
twelve  to  twenty-five  days  after  the  violence  (see  cases,  ante^  p.  641). 
Clots  of  effused  blood  also  undergo  changes  in  structure  and  consistency; 
when  old  they  are  firmer,  and  there  is  much  lymph,  which  is  sometunes 
disposed  in  membranous  layers  of  a  fibrous  structure,  and  these  are 
adherent  to  the  dura  mater  and  the  brain.  The  surface  of  this  organ 
sometimes  presents  a  mark  indicative  of  pressure. 

The  influence  of  time  and  surface  in  altering  the  appearance  of  efhued 
blood,  will  be  evident  from  the  following  case  reported  by  Beid  (*  Physiol. 
Researches,'  p.  513).  A  woman,  88t.  70,  threw  herself  from  a  window. 
The  fall  produced  a  severe  lacerated  wound  of  the  scalp,  laying  bare  the 
skull,  and  causing  a  simple  fracture  of  the  sternum  and  tibia.  She  died 
thirty-one  days  after  the  injury,  in  a  state  of  exhaustion*  On  inspection 
there  was  a  fracture  of  the  left  parietal  bone,  and  between  the  dura  mater 
and  inner  sorfaoe  of  the  skull,  near  the  left  temple,  there  was  a  layer  of 
coagulated  blood,  one-sixth  of  an  inch  in  thickness  and  about  two  inches 
in  breadth.  In  one  place  the  clot  had  a  hrovmish  hue,  but  the  g^reater  part 
of  it  was  still  rather  dark-coloured.  On  the  right  side  there  was  a  similar 
effusion  of  coagulated  blood,  but  this  was  inside  the  dura  mater  and  on  the 
arachnoid  covering  of  the  brain  (see  fig.  126.  p  650),  or  within  the  cavity 
of  the  arachnoid.  This  coagulum  was  everywhere  of  a  chocolate'hrovn^ 
colour,  showing  that  the  process  of  absorption  was  much  more  advanced 
than  on  the  left  side.  A  large  quantity  of  coagulated  blood  had  been  effused 
into  the  cellular  tissue  near  the  fracture  of  the  tibia.  This  was  still  black, 
and  had  the  appearance  of  a  recent  effusion.  A  small  quantity  of  black  blood 
was  also  found  near  the  sternum,  which  had  been  fractured.  The  fractured 
ends  of  the  bones  had  been  firmly  united.  There  is  no  doubt  that  all 
these  effasions  had  taken  place  at  the  same  time  from  the  same  accident, 
i.e.  thirty-one  days  before  death,  yet  they  presented  very  different  appear- 
ances ;  and  but  for  the  facts  being  known,  it  might  have  been  contended 
that  the  effusion  on  the  arachnoid  fi*om  the  great  change  of  colour  was  of 
much  older  date  than  the  others.  The  difference,  however,  was  probably 
owing  to  absorption  being  more  active  on  the  inner  surface  of  the  serous 
membrane  than  in  the  other  structures  in  which  blood  was  effused.  In 
estimating  time,  as  indicated  by  change  of  colour  in  the  clot^  we  must 
therefore  always  consider  the  seat  of  the  effusion  and  the  absorbing  power 
of  the  tissues.  Reid  also  mentions  a  remarkable  case  of  effusion  of 
serum  in  the  venti*icles  of  the  brain  in  the  case  of  a  young  man,  who  died 
aboat  a  week  after  he  had  received  a  blow  on  the  right  sid^  of  the  fiace.  It 
appeared,  however,  that  he  had  sustained  a  severe  injury  to  the  head 
eighteen  months  before,  and  certain  changes  in  the  brain,  as  well  as  the 
appearance  of  Uie  effusion,  rendered  it  probable  that  it  was  really  of  old 
date,  and  that  it  had  been  caused  by  the  first  accident  and  not  by  the  Uow 
on  the  face.     (Op.  cit.  p.  517.) 

When  a  medical  man  is  required  to  give  an  opinion  of  the  date  of  an 
effusion  found  on  the  brain,  great  caution  is  required.  A  surgeon  may  not 
be  able  to  fix  the  pi<ecise  date,  but  it  may  be  in  his  power  to  say  whether 
the  blood  lias  been  effused  for  a  few  days,  weeks,  or  months.  A  case  waa 
tried  (Derby  Lent  Ass.  1859),  in  which  this  question  was  material. 
On  Janaaiy  25th,  a  man  was  kicked  violently  on  the  head  by  two 
companions.  He  was  attended  by  a  surgeon  for  fourteen  days,  and  he 
was  then  pronounced  to  be  convalescent.  On  March  6th,  six  weeks  after 
the  assault,  the  man  became  sei-iously  ill,  and  he  died  on  March  11th. 
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The  two  men  were  tried  for  manslanghter ;  and  at  the  trial  a  medical  man 
deposed  that  the  deceased  died  from  the  effects  of  the  injuries  inflicted 
by  the  prisoners  on  Jan.  25th.  The  post-mortem  appearances  were, 
congestion  of  the  brain,  with  effusion  of  a  large  clot  of  blood  on  the  surface 
)f  the  left  hemisphere,  immediately  below  the  situation  of  the  most  serious 
sxtemal  wound,  this  clot  being  surrounded  by  a  considerable  quantity  of 
xnagnlable  lymph.  The  prisoner's  counsel  then  put  the  question  to  the 
iritness :  '  I  can  produce  evidence  to  show  that  deceased  fell  down  some 
(tops  into  a  cellar,  upon  his  head,  three  weeks  before  his  death — do 
fou.  not  think  it  more  likely  that  death  was  the  result  of  this  fall,  rather 
rhan  of  the  beating  three  weeks  prior  to  the  fall  ? '  The  surgeon  said  : 
Certainly  not ; '  and,  '  there  could  not  have  been  the  effusion  .of  lymph 
[  describe  after  an  accident  within  so  short  a  space  of  time  as  three  weeks, 
rhere  must  have  been  a  longer  space  of  time  between  the  injury  and 
ihe  death  to  have  produced  this  appearance.'  The  reasons  for  so  strong 
in  opinion  were  not  given.  So  far  as  the  description  goes,  there  was 
loihing  to  show  that  the  effusion  had  been  there  more  than  three  weeks, 
yoagulable  lymph  may  be  found  in  these  effusions  within  a  much  shorter 
>eriod  than  three  weeks.*  A  man  fell  from  a  height  upon  his  head,  was  ill  for 
ihree  days,  and  then  so  far  recovered  that  he  sat  up  and  dressed  himself ; 
m  the  next  day  he  became  insensible,  and  died  on  the  eighth  day  after 
Jie  accident.  On  inspection  the  base  of  the  skull,  including  both  orbits, 
vas  found  fractured;  there  was  effusion  with  much  lymph  at  the  base 
»f  the  brain.  In  the  case  which  was  the  subject  of  trial,  the  situation 
»f  the  effusion  beneath  the  seat  of  violence  was  in  favour  of  its  being 
Aused  by  that  violence,  but  there  was  nothing  in  the  appearance  of  the 
dSnsion  to  enable  a  medical  man  to  say  whether  it  had  taken  place  either 
ax  weeks  or  three  weeks  before  death.  The  perfect  intermediate  recovery 
vas  somewhat  adverse  to  the  theory  that  the  clot  was  produced  by  the 
'iolence  of  the  prisoners. 

When  the  force  is  of  a  bruising  kind,  the  whole  substance  of  the  sknll 
oay  be  fractured  without  a  division  of  the  skin.  {The  Queen  v.  Ward, 
3.  C.  C.  1841.)  There  is  one  remarkable  circumstance  connected  with 
ractnres  accompanied  by  depression  of  bone  which  here  requires  to  be 
aentioned — namely,  that  the  person  has  been  sensible  so  long  as  the 
oreign  substance  which  produced  the  fracture  and  depression  remained 
redged  in  the  brain,  and  that  insensibility  and  other  fatal  symptoms 
legan  to  manifest  themselves  only  after  its  removal.  This  being  admitted, 
b  may  be  urged  in  defence,  that  death  was  really  caused  by  medical  inter- 
erence.  But  it  is  a  sufficient  answer  to  state,  that  the  wounded  person 
Qnst  have  died  from  inflammation  of  the  brain  if  the  foreign  body  had 
^een  allowed  to  remain;  and  that  it  is  consistent  with  the  soundest 
principles  of  practice  to  remove  all  such  foreign  substances  without  delay. 
n  fractures  of  the  skull,  with  depression,  it  may  become  a  question  whether 
he  surgeon  raised  the  depressed  portion  of  bone  so  soon  as  he  ought  to 
lave  done.  A  blow  on  the  head  may  produce  a  fracture  of  the  inner  table 
>f  the  skull,  and  cause  death  by  compression  as  a  result  of  the  fracture  or 
(f  the  effusion  of  blood.  In  Jtteg.  v.  Hadwen  (Lancaster  Aut.  Ass.  1871), 
he  prisoner  struck  a  boy  a  severe  blow  on  the  head.  He  became  sick  and 
unconscious,  fell  into  a  state  of  collapse,  and  died  the  next  day.  On  inspec- 
lon  the  inner  table  of  the  skull  (fig.  126,  a,  p.  650)  was  found  to  be 
raotnred,  and  there  was  effusion  of  blood  on  the  brain. 

Wounds  of  the  brain, — Wounds  of  the  brain  sometimes  prove  instan- 
aneously  mortal,  even  when  slight,  while  in  other  cases  recoveries  take 
lace  from  contused  or  punctured  wounds  of  this  organ,  contrary  to  all 
zpectation.    When  a  person  sorviyes  the  first  eS.Qc;taol  t\!L<^YQ3^r^^>^^sc^ 
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are  two  sonrcea  of  danger  whicli  await  him ;  1.  Fungoid  growtlis  from  tlie 
exposed  portion  of  the  brain ;  and  2.  Inflammation  and  its  conseqaencco. 
The  process  of  inflammation,  it  mnst  be  remembered,  is  very  slowly  estah- 
lished  in  this  organ ;  it  may  not  manifest  itself  until  from  iime  to  toi 
weeks  after  the  injury.  In  one  remarkaUe  cose,  where  a  child  was  acd> 
dentally  shot  through  the  brain,  the  boll  having  ttaveised  both  homisphera, 
no  symptoms  of  cerebral  inflammation  manifested  themselves  for  twentj-«ii 
days.  The  child  died  on  the  twentr-ninth  day.  ('  Ued-  Qaz.'  vol.  39, 
p.  41.) 

In  the  descnptian  of  injuries  of  the  head,  it  is  impossible  to  avoid  tlte 
use  of  terms  with  which  members  of  the  legal  profession  are  not  likelj  to 
be  acqaainted.  In  giving  evidence  npon  the  situation  of  wounds,  of  the 
effusion  of  blood,  and  the  effects  of  fractures,  medical  witnesses  ore  often 
compelled  to  make  use  of  anatomical  terms,  and  are  not  always  anccestfal 
in  explaining  theni. 

Fig.  126  represents  a  section  of  the  bonea  of  the  skull,  with  the  thm 
memt^nes  which  cover  the  brain,     (a)  Section  of  the  skalKbones,  witli 
n.  ,?s  the  outer  and  inner  tables,  and  the  intermediste 

cellnlar  structure,  or  diploe,  indicated  by  the  d&rk 
,  shading;  the  scalp,  or  skin  of  the  skull,  which 
covers  the  outer  table,  is  not  represented. 
.  (b)  The  dura  mater,  or  outer  memln^ne  of  the 
brain ;  it  is  thick  and  fibroas,  olosely  adherest 
to  the  inside  of  the  inner  table  of  the  skull,  bat 
smooth  on  the  side  towards  the  brain,  (c)  The 
ii.iil?'tabi?.";dd"tbe  rtw^i^  arachnoid  membrane,  so  named  from  its  delicste 
ingi  of  Uh  bniD  (nieuibcHi««x  web-Uke  stractore,  smooth  towards  the  do« 
•RnUnKdaa.  mater,  but  closely  covering  the   pia  mater  be- 

neath, {d)  The  pia  mater — the  membrane  which  immediately  invests  the 
sobstanco  of  the  brain  and  dips  into'  all  the  convolntions.  It  contains 
fir.  m,  the    blood-vessels  which    nourish   the 

hemisphet-es  of  the  brain.  These  meoi- 
branes  ore,  for  distinctness,  represented 
as  being  separated  from  each  other,  bnt 
they  are  naturally  in  close  proiinutj, 
and  the  rongh  aide  of  the  dura  mata'ts 
closely  adherent  to  the  inside  of  the 
skull  (calvarinm).  The  ordinary  sests 
of  the  effusion  of  blood  from  violence 
are  between  the  dura  mater  and  inner 
table  of  the  skull,  and  between  the  pi* 
mater  and  the  surface,  or  in  the  sab- 
stance  of  the  brain. 

Fig.    127    repi-esents    a    horisonttl 
section  of  the  brain.     1,   1,  the  t« 
hemitpJierei  cut  down,  forming  what  is 
called  the  centmm  ovale.     The  greater 
part  of  this  consists  of  white  mednlUiT 
or  brain  substances,  studded  with  smaU 
red  points  (the  sections  of  smalt  blood- 
vessels) called  punda  cru«n/a  or  nuct- 
/o«a.     It  is    surrounded    by  a   nairov 
margin,  darkly  shaded,  which  reptesenti 
.  ',  from  its  having  a  darker  colonr  than  the 
mass  of  the  brain.     The  depth   to  which  the  MnvoluHont  of  the   brain 
extend  into  its  substance  is  here  seen,  and  it  is  into  these  that  the  p» 
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er  or  investing  membrane  dips.  2  and  3  representi  in  eection  the 
and  back  parts  of  the  eorpiu  eallorum,  or  the  body  by  which  the  two 
lispberes  are  nnited.  The  removal  of  this  has  exposed  the  two  great 
ties  of  the  brain,  one  in  each  hemisphere,  called  the  lateral  ventricles. 
ae  are  here  seen  with  their  contents.  1.  Part  of  the  septum  lueidum, 
nor  a  B%ht  space  between  its  layers,  which  is  called  the  fifth 
tride.  5,  6,  7,  are  prolongations  of  the  cavities  or  ventricles,  front 
back,  which  from  their  shape  are  called  comaa  (horns).  8.  The 
It*  ttriaium  of  one  ventricle.  9.  A  dark  fringe-like  looking  body 
9d  the  choroid  plexvg;  it  consists  of  a  fold  of  membrane  (pia  mater) 
losing  nnmerons  blood-vessels.  This  plexos  communicates  with  that 
ihe  opposite  ventricle  throogh  the  foramen  of  Monro.  A  briatle  is 
led  tbrongh  the  opening  tinder  4,  and  its  extremities  are  seen  resting 
:he  corpns  striatnm  on  each  side.  10.  A  portion  of  the  thalamic  opticiis 
ine  ventricle.  11.  The  fornix,  12.  The  hippucampns  major,  descend- 
into  the  middle  comn. 


Woundt  of  the  face- — When  wonnds  of  the  face  are  of  any  extent  they 
QSnally  followed  by  great  deformity;  and  when  they  penetrate  the 
ties  in  which  the  organs  of  the  senses  are  situated,  they  often  prove 
I,  either  by  involving  the  brain  and  its  membranes,  or  by  giving  rise  to 
immation  of  this  organ.  Wounds  of  the  eyebrows  are  not  of  so  simple 
,tnre  as  might  at  first  sight  be  sapposed.  Besides  being  attended  with 
nnity  when  they  heal,  they  are  liable  to  give  rise,  dnnng  the  process 
ealing,  to  serions  disorders  of  the  neighbonring  parts.  Amanrosis  and 
Tslgia  are  recorded  among  the  secondary  and  not  unnsaal  consequences 
.nch  woonds,  when  the  snpra-orbital  nerve  has  become  implicated. 
ler  certain  conditions  of  the  body,  there  may  be  inflammation  of  the 
a  within  the  orbit,  extending  by  contiguity  to  the  membranes  of  the 
a,  and  proving  fatal  by  leading  to  the  formation  of  pns  within  that 
iU,    Amaonffiis  in  the  right  eye  has  been  known  to  occor  from  a  coq- 
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tased  wound,  not  of  a  violent  nature,  to  the  right  eyebtow.  (*  Med.  Cki.' 
vol.  31,  p.  931.)  Wonnds  apparently  confined  to  the  external  parts  of  the 
iace  frequently  conceal  deep-seated  mischief.  A  sharp  instrnment  pene* 
trating  the  eyelid,  and  passing  upwards  with  any  force,  will  produce 
fracture  of  the  orbital  plate  of  the  frontal  bone,  which  is  known  to  be 
extremely  thin,  and  e^en  injure  the  brain  beyond. 

Wounds  of  the  orhit. — ^Astley  Cooper  relates,  that  a  girl  accideniallj 
fell,  while  playing  with  a  pair  of  scissors,  and  the  point  of  the  scisson 
passed  upwards  under  the  upper  eyelid.  It  was  found  difficult  to  extact 
them ;  the  eye  became  inflamed,  but  for  some  days  after  the  aoddent 
the  child  was  in  the  habit  of  walking  a  considerable  distance  dailjto 
receive  medical  advice.  In  about  ten  davs  she  suffered  violent  pain,  with 
symptoms  of  inflammation  of  the  brain,  under  which  she  died.  On 
inspection,  it  was  found  that  the  orbital  plate  of  the  frontal  bone  had  bees 
fractured,  the  dura  mater  torn,  and  one  of  the  anterior  lobes  of  the  brain 
lacerated.  (For  a  similar  case,  see  *  Med.  Gaz.*  vol.  41,  p.  553.)  In  sevoral 
instances  in  this  country,  trials  for  murder  or  manslaughter  have  taken 
place,  in  which  death  has  been  caused  by  a  penetrating  wound  of  the 
orbit,  leading  to  fractui'e  of  the  bone  and  injuring  the  brain.  In  the  yeai* 
1735,  the  celebrated  Mackltn^  the  comedian,  was  tried  for  having  caused 
the  death  of  Thomas  Hallam,  by  thrusting  a  stick  into  his  eye.  On  in- 
specting the  body  of  the  deceased,  it  was  ascertained  that  the  stick  had 
entered  the  brain  through  the  orbit ;  and  the  prisoner  was  found  guilty  of 
manslaughter.  A  somewhat  similar  case  ocourred  at  Liverpool,  in 
1843,  where  a  boy  killed  another  by  wounding  him  with  a  gimlet  in 
the  eye.  The  brain  was  perforated,  and  he  died  in  two  days.  It  is 
neccssaiy  for  a  witness  to  bear  in  mind  that,  orwing  to  the  thinness  of 
the  orbital  plate,  an  injury  of  this  kind  may  be  produced  by  the  applica- 
tion, comparatively  speaking,  of  only  a  moderate  force.  The  following 
instance,  repoi'ted  by  Watson,  will  show  that  a  simple  cause  may  prodnce 
a  serious  wound  of  the  orbit.  A  boy,  aged  ten,  had  the  birch  end  of  a 
common  broom  thrust  several  times  into  his  face  by  one  of  his  com- 
panions. He  became  stunned,  and  was  carried  home  in  a  state  of  stupor. 
He  afterwards  complained  of  ^dolent  pain  in  the  eye-ball  and  forehead. 
SymptomH  of  inflammation  and  fever  supervened,  followed  by  coma,  con- 
vulsions, and  insensibility.  He  died  in  about  sixteen  days  after  the  accident. 
On  dissection,  the  orbital  plate  was  found  perforated,  and  pus  and  lympli 
were  effused  at  the  base  of  the  brain.  The  left  ventricle  contained  three 
ounces  of  pus ;  it  communicated  with  a  wound  in  the  orbit.  A  small 
portion  of  bone  ^vas  paHially  sepai*ated  fi'om  the  orbital  plat«,  and  pro- 
jected upwards.  For  many  similar  cases,  and  one  in  which  death  took 
place  in  six  hours,  from  a  wound  made  by  a  tobacco-pipe,  see  *  Hoffbaner 
iiber  die  Kopfverletzungen,'  1842,  p.  49.  In  infants  and  children,  the 
partition  between  the  orbit  and  the  brain  is  membranons,  and  it  may 
therefore  be  perforated  by  the  slightest  causes.  A  man  was  tried  in 
Scotland,  in  1827,  for  killing  a  girl,  by  shooting  her.  The  prisoner  had 
inadvertently  discharged  a  gun  towards  the  high  road,  where  the  deceased 
waa  standing ;  she  i*eceived  the  shot  in  her  face,  but  the  wounds  appeared 
quite  superficial.  She  died  in  three  days,  and  it  was  found  that  one  small 
pellet  had  penetrated  the  orbital  plate  and  perforated  the  brain.  The 
orbital  plate  need  not  always  be  perforated,  in  order  that  fatal  inflamma- 
tion of  the  brain  should  be  set  up,  A  deeply  penetrating  wound  of  the 
•orbit  only,  has  caused  death  under  the  usual  symptoms  of  cerebral  disturb- 
ance. (*  Ed.  Med.  and  Surg.  Jour.'  vol.  43,  p.  263.)  (See  also  Casper's 
^  Wochenschrift,' May,  1845.)  r  /      v  r- 

Wounds  of  the  nose. — These  wounds  are,  generally  speaking,  of  a  simple 
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Dfttnre,  rarely  giving  rise  to  serious  symptoms ;  bat  they  are  often  attended 
with  great  deformity.  If  the  injury  is  contused  and,  at  the  same  time, 
ertengive,  a  loss  of  the  sense  of  smelling  -will  probably  result.  A  pene- 
Imting  wound  of  the  nose,  produced  by  passing  a  sharp-pointed  instru- 
aaant  up  the  nostril,  may  destroy  life  by  perforating  the  cribriform  plate 
cf  the  ethmoid  bone,  and  injuring  the  brain.  Such  a  wound,  it  is  obyious, 
ought  be  produced  without  leaving  any  external  marks  of  injury.  A  man 
died  in  nme  weeks  from  the  effects  of  a  wound  of  the  nose,  whereby  the 
Meal  bones  were  fractured.  On  inspection,  there  was  a  copious  in£am- 
wtJboTj  effusion  at  the  surface  of  the  brain,  particularly  at  the  part  corre- 
sponding to  the  seat  of  the  violence.  An  injury  to  the  bones  of  the  nose 
maj  prove  fatal  by  giving  rise  to  an  attack  of  tetanus.  A  case  of  this  kind 
has  been  elsewhere  related  (ante,  p.  G08). 

Deformity  as  a  consequence  of  wounds  of  the  face. — ^Wounds  of  the  face, 
when  at  all  extensive,  are  always  followed,  in  healing,  by  greater  or  less 
deformity.  A  medical  witness  may,  perhaps,  find  these  questions  put  to 
hun  in  relation  to  them:  Is  the  wound  likely  to  be  attended  with  de- 
fonnity  ?  Gould  such  a  wound  of  the  face  heal  without  deformity  ? — or, 
Coold  the  deformity,  if  it  exist,  have  been  produced  by  any  other  cause 
than  the  wound?  These  questions  are  of  some  importance.  A  person 
may  allege  that  he  was  severely  wounded  in  the  face,  when  the  medical 
wihiess,  on  examination,  may  find  no  trace  of  such  a  wound  as  that 
described.  •  Again,  a  person  may  seek  damages  from  another  in  a  civil 
action,  by  alleging  that  a  particular  deformity  was  produced  by  a  wound, 
when  the  medical  witness  may  be  able  to  trace  its  origin  to  disease,  or  to 
some  accidental  cause. 

INJURIES   TO    THE    SPINE. 

Injuries  to  the  spine  and  spinal  marrow  seldom  require  medico-legal 
investigation  ;  but  this  organ  is  liable  to  concussion  from  blows,  to  com- 
pression from  fracture  of  the  vertebras  or  the  effusion  of  blood,  with  all  the 
secondary  consequences  attending  such  accidents.  Concussion  of  the 
spinal  marrow  commonly  produces  paralysis,  affecting  the  bladder,  rectum, 
ot  lower  extremities.  These  symptoms  may  not  appear  at  once,  but  come 
on  after  some  hours  or  days.  (Bowling  v.  S.  E.  By,  Co.  Exch.  Feb.  1859; 
also  WiUiamson  y.  L.  B,  and  8.  G.  By.  Co,  Guildford  Sum.  Ass.  1862.) 
After  death  no  traces  of  mechanical  injury  may  be  discovered.  Blows  on 
the  spine,  unattended  with  fracture  or  dislocation,  may  be  followed  by 
inflammation  and  softening  of  the  spinal  marrow.  A  slight  injury  has 
been  known  to  cause  death,  by  giving  rise  to  inflammation  of  the  spinal 
marrow.  (Henke's  '  Zeitschrift  der  S.  A.'  1840,  2,  407.)  This  organ  is 
also  liable  to  compression  from  slight  causes.  A  man  was  tried  on  a 
charge  of  manslaughter.  It  appeared  in  evidence  that  he  had  thrown  the 
deceased  on  the  ground,  and  while  he  was  attempting  to  rise,  he  caught 
him  by  the  throat,  forced  him  backwards,  and  brought  his  head  violently 
in  contact  with  the  ground.  The  deceased  died  after  a  few  coDvulsive  gasps. 
On  inspection,  the  spinal  cord  was  found  to  be  compressed  between  the 
body  of  the  fourth  and  the  arch  of  the  third  vertebra,  but  on  removing  it, 
no  indentation  or  laceration  of  its  substance  was  perceptible.  Death  had 
ensued  from  paralysis  of  the  phrenic  nerves.  This  case  shows  the  neces- 
sitj  of  inspecting  the  vertebral  column,  when  death  is  alleged  to  have  been 
caused  by  violence,  and  no  traces  of  it  are  perceptible  in  other  parts  of  the 
body.  Indeed,  it  is  not  improbable  that  in  many  cases  of  sudden  death 
from  alleged  or  suspected  violence,  where  the  cause  is  obscure,  if  the  spinal 
marrow  were  examined,  the  fatal  result  might  be  explained  by  the  dis- 
covery of  some  mechanical  injury  or  morbid  change  ici  t\n&  Q»T^%.\i.    T(£y& 
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part  of  a  medico-legal  mspectioa  is  too  commoalr  neglected.     (See  'Ana. 
d'Hyg.'  1871, 1,  138;  and  2, 116.) 

Fraclvrei  of  tho  veriebrce. — These  fractnrea  are  generally  attended  hj 
diaplacemeiit,  and  thiiB  produce  compression  of  the  spinal  marrow.  Tb^ 
are  tfae  more  rapidly  fatal  in  propOTtion  as  the  injniy  is  high  np  in  tb 
vertebral  column.  The  whole  of  the  body  becomes  pu^.lj'sed  below  tlw 
seat  of  injnry,  by  the  compreBsion  of  the  spinal  marrow,  Jf  thesettrf 
compression  is  above  the  fonrth  cervical  vertebra  death  is  comniciulj 
immediate :  asphyxia  reealts  from  pai^ysis  of  the  nerves  which  saj^y  m 
diaphragm,  and  am  necessary  to  respiration.  In  falls  on  the  top  ix  the 
head  from  a  height,  it  sometimes  happens,  not  only  that  the  skoli  ii 
extensively  fractni^d,  bat  that  the  dentiform  process  of  the  second  veriebn 
is  broken  off,  owing  to  the  head  being  doubled  nnder  the  body.  Thii 
injnry  to  the  second  vertebra  may  be  the  cause  of  death.  This  accident  ii 
not  always  attended  with  fatal  compression  of  the  spinal  marrow.  ('Ei 
Med.  and  Surg.  Jonr.'  Jan.  1838.)  In  one  instance  the  person  snrvived  fiftca 
months  (lb.  Oct.  1845,  p.  52?)  ;  and  in  another,  in  which  the  &actnra  ms 
caused  by  the  patient  taming  in  bed  while  his  head  wss  pressed  on  th» 

S'llow,  death  did  not  take  place  for  tizteen  months.  (Cophmd,  '  Diet  Pr, 
ed.'  Paralysis.)  On  several  criminal  trials,  this  injury  was  proved  to  hsn 
been  the  cause  of  death;  and  in  a  case  tried  at  Olasgow  (The  King  \.  B«U, 
p.  71),  it  became  a  material  qnestion,  how  far  sncb  a  fractnre  might  malt 
from  disease.  It  may  happen  that  caries  of  the  bone,  or  disease  of  tk 
tcansveTSe  ligament,  will  canse  a  separation  of  the  dentiform  process  fiom 
the  second  cervical  vertebra.  The  state  of  the  bone  in  these  alleged  Ektil 
accidents  should  therefore  be  closely  examined.  In  Beid's  case  an  acqnittil 
took  place,  partly  because  the  deceased  had  laboured  under  disease  of  ll» 
spine,  and  the  exact  state  of  the  parts  had  not  been  noticed.  Diseueof 
the  ligaments  may  also  lead  to  a  separation,  followed  by  slow  or  npid 
death,  according  to  the  degree  of  pressure.  A  slight  cause  may  oometimei 
produce  severe  and  fatal  injury  to  the  neck.  A  lunatic  in  a  private  Mylnm 
snddenly  threw  her  head  back,  in  order  to  avoid  taking  some  food  that  ww 
offerod  to  her  ;  and  she  died  evidently  from  the  compression  prodnced  by 
the  displacement  of  the  dentiform  process  of  the  second  vertehra.  A 
woman  died  suddenly  a  month  after  her  confinement:  she  had  been 
suckling  her  child  at  one  o'clock  in  the  morning,  and  at  four  she  was  foiud 
dead.  The  viscera  of  the  abdomen,  chest,  and  head  were  carefullf 
examined,  without  tfae  discovery  of  any  morbid  appeaiance  to  account  fw 
her  death — when,  as  the  bi-ain  was  being  returned  into  the  skoll,  one  of 
the  inspectors  noticed  a  projection  at  the  foramen  magnnm.  On  fnitber 
examination,  the  dentiform  process  of  the  second  vertebra  was  found  to  im 
been  displaced,  and  this  bad  so  injured  the  spinal  marrow  as  to  dcstmr 
life.  ('Med.  Gaz.'  vol.  3,  p.  582.)  It  is  not  stated  whether  the  bone  «« 
in  a  healthy  or  diseaj^ed  confUtinii.  The  fntlnwing  cji«e  shows  th»t  tie 
rapidity  of  death  will  depend  nn  the  de^rep  of  compi-ession  : — A  girl  hiii 
stiff  neck,  as  it  was  supposed,  fi'oni  cold  :  her  head  wa.s  continnally  twistdi 
to  the  left  side,  but  she  possessed  the  power  of  moinng'  it  in  the  opposl 
direction.  While  in  this  state,  a  man  suddenly  seized  her  and  g^n  h 
head  a  violent  twist ;  she  felt  immediately  severe  pain,  lost  t"  "  " 

turning  her  head  to  the  riglil,  and  had  difficulty  of  s 
symptoms  continued  to  increase  for  a  month,  and  she  nJ 
paralysis.     On  inspection,  the  ligaments  of  the  first  ■ 
were  found  ruptured,  but  there 
were  healthy.  The  dentiform  pn 
of  the  spinal  marrow,  which  w 
tb&t  she  had  lost  more  of  the  pow- 
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f^.'  Nov.  1842.)  A  displacement  of  the  dentiform  process  may  take 
»lace  from  very  slight  causes.  In  a  case  which  occurred  to  Petit,  a  child 
ras  instantaneously  killed  in  consequence  of  its  having  been  lifted  up  by 
be  head.  (See  also  Cormack*s  'Edin.  Jour.'  April,  1845,  p.  314.)  A 
nan  while  holding  his  head  in  a  butting  position  duriug  a  struggle  with  a 
riend  died  suddenly.  The  friend  had  forcibly  rotated  or  twisted  the 
leoeased's  head  a  few  times  from  side  to  side  by  the  brim  of  his  hat.  On 
Dspection,  it  was  found  that  the  first  four  cervical  vertebree  were  fractured 
—the  ligaments  were  bruised  and  torn,  and  blood  was  effused  on  the 
overings  of  the  spinal  cord.  (*Med.  Times  and  Gaz.'  May  17,  1856.) 
t  is  not  stated  whether  there  was  any  disease  of  the  bones.  Compression 
I  the  spinal  marrow  sometimes  arises,  though  rarely,  from  effusion  of 
ilood  from  a  fall.  It  is  important  to  remember,  that  an  effusion  of  blood 
nay  also  take  place  from  spontaneous  causes.  In  one  case,  which  proved 
atal  from  an  accidental  fall,  a  coagulum  of  blood  was  found  effused  into 
he  substance  of  the  spinal  marrow,  exactly  opposite  a  fracture  of  the  body 
>f  the  sixth  cervical  vertebra. 

Injuries  to  the  spine  and  its  contents  are  generally  the  result  of  falls  or 
ilows,  either  on  the  head  or  the  lower  part  of  the  column.  The  secondary 
ionsequences  of  these  injuries  are  sometimes  so  insidious  as  to  disarm 
Qspicion,  and  death  may  take  place  quite  unexpectedly  some  weeks  after 
he  accident.  Splinters  of  bone,  separated  by  fractures  may  remain  adherent 
or  some  time;  and,  by  a  sudden  turn  of  the  head,  be  forced  off,  and 
lestroy  life  by  penetrating  the  spinal  maiTOw,  at  a  long  period  after  the 
nfliction  of  the  injury.  This  has  been  known  to  happen  in  fractures 
nvolving  the  margin  of  the  foramen  magnum,  and  in  such  cases  death  is 
mmediate. 

The  spinal  marrow  has  been  in  some  instances  wounded  in  its  upper 
)art  by  sharp-pointed  instruments  introduced  between  the  vertebrBB.  Death 
s  an  instantaneous  result  when  the  wound  is  above  the  third  cervical 
nertebra: — there  is  no  part  of  the  spine  where  a  weapon  can  so  easily 
wnetrate  as  this,  especially  if  the  neck  be  slightly  bent  forward.  The 
external  wound  thus  made  may  be  very  small,  and  if  produced  with  any 
obliquity  by  drawing  aside  the  integuments,  it  might  be  easily  overlooked, 
>r  it  might  be  set  down  as  superficial.  For  an  account  of  a  case  in  which 
leath  occurred  from  a  stab  in  the  back  of  the  neck,  causing  a  division 
rf  the  spinal  marrow,  see  Henke,  *  Zeitschrift  der  S.  A.'  1836,  H.  2 ;  and 
or  another  case  of  homicidal  injury  to  the  spine,  see  '  Lancet,'  May,  1855, 
>.  520. 

In  fi-actures  of  the  vei'tebne,  a  person  is  generally  so  disabled,  whatever 
nay  be  the  situation  of  the  fracture,  that  he  cannot  walk  or  exert  himself. 
^e  must  be  prepared,  however,  for  exceptions  to  this.  In  1861,  a  man, 
et.  35,  was  admitted  into  the  Northampton  Infirmary  suffering  from 
jaralysis  of  the  legs  and  great  pain  in  the  back  and  in  the  abdomen.  He 
sonld  give  no  intelligible  account  of  the  cause  of  his  illness.  He  soon  died ; 
Mid  on  a  post-mortem  examination,  the  tenth  dorsal  vertebra  was  found 
3>roken  in  its  body  and  arch.  There  was  slight  displacement,  but  it  was 
lot  such  as  to  press  upon  the  spinal  cord.  A  large  clot  of  blood  was 
dtnated  on  the  sheath  of  the  cord  ;  this  had  caused  the  paralysis.  It  was 
3ZOved  at  the  inquest  that  deceased  met  with  a  heavy  fall,  but  that  he  had 
nralked  some  distance  afterwards,  visited  several  public-houses,  went  home 
ntoxicated,  and  lay  down  to  sleep  in  a  yard.  He  awoke  in  the  morning 
lober,  but  was  unable  to  move  his  legs.  In  addition  to  paralysis,  the  man 
nrhen  admitted  was  labouring  under  peritonitis.  Thei-e  was  no  evidence 
^hat  he  had  sustained  any  injury  subsequently  to  the  fall  twelve  days 
sefore  his  admission ;  hence  there  was  reason  to  believe  t\itLt<)\\i  w^M^  ^\k>L^ 
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fractnred  vertebra,  he  had  not  been  rendered  incapable  of  motion.  There 
is  no  donbt  that  the  effusion  of  blood  ¥ra8  the  canse  of  the  paralysis,  and 
this  did  not  occm*  until  some  time  after  the  fracture,  as  the  result  of  sknr 
oozing.  (See  for  a  case  somewhat  similar,  Beg,  y.  SlaJter  and  Ftvtoii, 
C.  C.  C.  Sept.  1860.    Insanity.) 
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Wounds  of  the  chest, — Wounds  of  the  chest  have  been  divided  into  tbose 
which  are  confined  to  the  walls  and  those  which  penetrate  the  cavitr. 
Incised  or  punctured  wounds  of  the  chest- walls  are  rarelj  followed  bj 
dangerous  consequences.     The  bleeding  is  not  considerable,  and  is  genendlj 
an*ested  without  much  difficulty.     They  heal  either  by  adhesion  or  sappun- 
tion,  and  unless  their  effects  are  aggravated  by  incidental  circnmstanoes, 
the  person  recovers.     Contusions  or  contused  wounds  of  the  chest  are* 
however,   far  more  dangerous,   and    the    danger  is  in   a  ratio  to   the 
degree  of  violence  used.     Such  injuries,  when  severe,  are  ordinarily  accom- 
pauied  by  fractures  of  the  ribs  or  sternum — by  a  rupture  of  the  viscera 
within  the  cavity,  including  the  diaphragm — by  profuse  bleeding — or,  as 
an  after  effect,  by  inflammation  of  the  lungs,  with  or  without  suppuration. 
Fractures  of  the  ribs  are  dangerous  for  several  reasons :  the  bones  may  be 
splintered  and  driven  inwards,  thereby  wounding  the  lungs  and  causing 
haemorrhage  or  leading  to  inflammation  of  the  pleura  or  lungs.   In  fractures 
of  the  upper  ribs  the  prognosis  is  less  favourable  than  in  those  of  the 
lower,  because  commonly  a  much  greater  degree  of  violence  is  required  to 
produce  the  fracture.   A  simple  fi*acture  of  the  sternum  or  chest-bone  with- 
out displacement  of  the  bone,  is  rarely  attended  with  danger,  unless  the 
concussion  has  at  the  same  time  produced  mischief  internally,  which  will 
be  known  by  the  symptoms.     When,  however,  the  bone  is  depressed  as 
well  as  fractured,  the  viscera  behind  may  be  mortally  injured.     In  a  case 
of  depressed  fracture  of  the  sternum,  the  person  died  after  the  lapse  of 
thirteen  days ;  and  on  inspection,  it  was  found  that  the  fractured  portion 
of  bone  had  produced  a  transverse  wound  of  the  heart  about  an  inch  in 
length.     The  cavities  of  the  organ  had  not  been  penetrated,  but  the  piece 
of  bone  was  exactly  adapted  to  the  depression  produced  by  it  on  the 
parietes.    (Devergie,  *  Med.  Leg.'  vol.  2,  p.  243.)   A  witness  will  frequently 
be  required  to  take  into  consideration  the  effects  of  contusions  on  the  cbest, 
>vith  or  without  fracture,  in  cases  of  death  from  pugilistic  combats,  which 
formerly  gave  rise  to  numerous  trials  on  charges  of  manslaughter.   Wounds 
penetrating  into  the  cavity  of  the  chest  are  generally  dangerous,  even  when 
slight,  in  consequence  of  the  numerous  accidents  with  which  they  are  liable 
to  be  complicated.   In  these  wounds,  the  lungs  are  most  commonly  injured ; 
but,  according  to  the  direction  of  the  weapon,  the  heart,  or  the  great 
vessels   connected   with  it,    as   well  as  the   opsophagns  (gullet)    and  the 
thoracic  duct,  may  share  in  the  mischief. 

Wounds  of  the  lungs, — The  immediate  cause  of  danger  from  wounds  of 
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these  organs  is  the  consequent  hsBmorrhage,  which  is  profuse  in  proportion 
to  the  depth  of  the  wound  and  the  size  of  the  vessels  wounded.  Should 
the  weapon  divide  any  of  the  trunks  of  the  pulmonary  veins,  the  individual 
may  speedily  sink.  The  degree  of  hsBmorrhage  cannot  be  determined  by 
the  quantity  of  blood  which  escapes  from  the  wound  ;  for  it  may  flow  in- 
ternally, and  collect  within.the  cavity  of  the  plenra,  impeding  respiration, 
rhis  is  especially  to  be  apprehended  when  the  external  orifice  of  the  wound 
is  small  and  oblique,  and  one  of  the  intercostal  arteries  has  been  touched 
3y  the  weapon.  A  wound  of  the  lung  is  generally  known,  among. other 
tymptoms,  by  the  frothiness  and  florid  colour  of  the  blood  which  issues 
Tom  the  orifice,  as  well  as  by  the  expectoration  of  blood.  The  lungs  may 
mstain  serious  injury  from  a  blow  or  fall,  and  yet  there  may  be  no  external 
narks  of  violence  or  symptoms  indicative  of  danger  for  some  hoursl  A 
roang  man,  while  riding,  fell  from  his  horse  on  his  left  arm.  He  com- 
ilained  of  no  pain  for  five  hours,  but  in  twelve  hours  he  was  seized  with 
Ok  alarming  flow  of  blood  from  the  mouth.  He  died  in  the  course  of  a  few 
Lays.  After  death  there  was  no  external  mark  of  injury  to  the  chest,  but 
lie  right  lung  was  ruptured  posteriorly  throughout  its  length,  and  much 
>l6od  had  been  effused.  ('Lancet,'  Nov.  1842.)  A  boy,  aged  fourteen, 
b11  to  the  ground  from  a  height  of  about  twenty  feet,  and  ho  died  in 
ibout  three  hours  after  the  accident.  On  examination  of  the  body,  there 
iras  no  mark  of  external  injury.  The  collar-bone  was  fractured,  but  the 
ribs  had  escaped  injury.  The  right  lung  was  ruptured  to  the  depth  of  four 
ncbes  into  it»  substance,  and  from  this  rupture  a  large  quantity  of  blood 
lad  escaped,  causing  death.  This  .  case  furnishes  another  illustration 
>f  the  production  of  fatal  internal  injuries  without  any  corresponding 
narks  of  violence  externally.  (^Med.  Times  and  Gaz.'  Dec.  31,  1853.) 
For  a  case  of  laceration  of  the  lung  without  fracture  of  the  ribs  from  a 
carriage  passing  over  the  chest,  see  ^Med.  Times  and  Gaz.'  Jan.  19,  1861. 
rhe  surgeon  should  observe  whether  death,  when  it  occurs  during  the 
convalescence  of  a  person  who  has  survived  the  first  effects  of  a  pene- 
arating'  wound  of  the  chest,  may  not  have  been  caused  either  by  im- 
prudence on  the  part  of  the  patient,  or  by  abase  of  regimen  or  other 
nisconduct ;  for  circumstances  of  this  nature  may  be  occasionally  treated 
18  mitigatory  on  the  trial  of  the  assailant.  It  is  properly  recommended, 
^at  in  all  cases  where  a  person  is  progressing  to  recovery,  any  altera- 
tion in  the  treatment  should  be  made  with  great  circumspection.  A 
ioldier  died  instantly  from  internal  hsBmorrhage,  brought  on  by  throwing 
h  bowl  at  some  nine-pins,  two  months  after  he  had  been  apparently 
:nired  of  a  wound  of  tho  lungs.  (*  Med.  Times  and  Gaz.'  July  24, 1851, 
p.  98.) 

Wounds  of  the  heart — Wounds  of  the  heart  are  among  the  most  fatal 
>f  penetrating  wounds  of  the  chest.  It  was  formerly  considered  that  all 
prounds  of  this  organ  were  necessarily  and  instantly  mortal.  (See  ante,  p. 
>29.)  When  the  wound  is  small,  and  the  weapon  penetrates  into  the 
Avities  of  the  heart  obliquely,  life  may  be  prolonged  for  a  considerable 
period ;  and  cases  are  on  record  in  which  it  is  probable  that  such  wounds 
irould  have  healed  and  the  patients  have  finally  recovered,  but  for  the 
mpervention  of  other  diseases  which  destroyed  life.  Dnpujtren  has 
reported  the  case  of  a  man  who  received  a  stab  on  the  left  side  of  the 
;hest.  He  was  brought  to  the  Hotel  Diea,  but  the  symptoms  under  which 
[le  laboured  did  not  lead  to  the  suspicion  that  he  had  received  a  wound  of 
Jie  heart.  The  man  died  in  eight  days,  of  cerebral  disease.  On  an 
jispection  of  his  body,  it  was  found  that  the  left  ventricle  was  wounded 
fcbout  the  middle  and  a  little  to  the  right,  its  cavity  having  been  penetrated 
n  a  transverse  direction.     The  wound  was  three  lines  and  a  half  across, 
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and  one  line  from  above  downwards.  Tbe  extenuti  fibres  of  the  orgaa 
were  moat  separated ;  tbe  openings  diminished  gradnaJIj,  so  titat  tht 
internal  fibres  were  in  contact  and  closed  tbe  wonnd.  A  boy,  in  pnlliigi 
a  knife  from  a  comfMnion  with  the  point  towards  him,  accidentallj  stabbad 
J     1^  himself    in     the    cheat.      A.    smill 

qnantitj  of  florid  red  blood  eecaped; 
he  vomited,  and  fell  to  the  groiud. 
He  died  in  eight  days.  The  left  Ttn- 
tricle  had  been  perforated,  and  dm 
ponnd  and  a  half  of  blood  was  effujgd 
in  the  chest  This  case  shows  ihtt 
fatal  hnmorrbaKe  is  not  always  im- 
mediate. (' Sled.  Gam.' vol.  2,  p.  7S1.) 
In  another  instance,  reported  bj 
Dnpnytren,  fire  or  six  wounds  wna 
made  by  means  of  a  saddler's  needle 
— most  of  them  penetrating  into  the 
left  ventricle  of  tne  heart.  The  mu 
died  of  cerebral  disease,  twenty-fi« 
days  after  the  wonnds  conld  have  been 
possibly  inflicted ;  for  the  needle  tc> 
taken  from  him  twenty-five  days  be- 
fore his  death,  withont  any  snapicioii 
being  entertained  of  lus  bsviog 
wounded  himself  with  it.  The  do- 
trices  were  visible  on  an  inspection 
of  the  body.  Tbe  qnantity  of  blood 
fonnd  in  the  chest  amonnt^  to  sboat 
three  ounces,  and  this  appeared  to 
have  proceeded  from  the  sabstance  of  the  heart     ('  Ued.  Gar.'  vol.  13, 

E.  663.)  Tor  a  case  of  sudden  death  as  the  result  of  an  accidental  mmsd 
y  a  fish-bone,  see  '  Med.  Times  and  Oaz.'  May  12, 1860.  p.  667 ;  and  for 
cases  in  illustration  of  tbe  fact  that  wounds  of  the  heart  are  not  instso- 
taneously  mortal,  see  'Med.  Gaz.'  vol.  2,  p.  721. 

It  was  the  opinion  of  Dopnytren,  that  these  injuries  were  not  neco- 
sarily  fatal,  although,  with  one  exception  (p.  659),  there  is  no  case  onreceri 
in  which  a  person  has  recovered  from  a  penetrating  wound  of  the  cavitiw 
of  the  heart.  ('  Ed.  Med.  and  Snrg.  Jour.'  Oct.  184*,  53? ;  also '  Ann.  d'H^.' 
1846,  1,  212.)  There  are  few,  probably,  who  will  be  inclined  to  consider 
them  curable.  From  a  Beriee  of  cases  collected  by  OUivier  and  SansoD.  it 
appears  tliat  ont  of  twenty-nine  instances  of  penetrating  wounds  of  Uie 
heart,  only  two  proved  fatal  within  forty-eight  hours.  In  the  oth^s  dttlli 
took  place  at  the  varied  periods  of  from  four  to  twenty-eigbt  days  sft* 
the  infliction  of  the  wound.  (Devergie,  '  U4d.  Lig.'  vol.  2,  p.  253.)  TheM 
differences  in  the  time  at  which  death  occurs,  as  well  as  the  fact  tbst 
wonnds  of  tbe  heart  do  not  instantly  destroy  life,  have  been  ascribed  to 
the  peculiar  diapoRition  of  tbe  mnscular  fibres  of  the  organ,  and  to  tbe 
manner  in  which  they  are  penetrated  by  a  weapon.  Thns.  as  a  geneiil 
principle,  it  is  stated  that  wonnds  which  are  parallel  to  the  axis  of  tbe 
heart  are,  cteleris  parihus,  less  rapidly  fatal  than  those  which  are  transversa 
to  its  axis.  In  a  wound  which  divides  the  fibres  transversely,  the  opening 
will  be  larger,  and  the  htcmorrhage  greater,  than  in  one  that  is  parallel  to 
these  fibres ;  and  oh  the  heart  ig  composed  of  different  layers,  of  which  the 
fibres  pass  in  different  directionH,  so,  in  a  penetrating  wound  of  its  cavities, 
while  one  set  tends  to  separate  the  edges,  another  tends  to  bring  tbem 
toifether,  and  thereby  to  restrain  the  flow  of  blood.     It  is  this  action  of 
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the  fibres  which  renders  wounds  of  the  ventricles  less  rapidly  fatal-  than 
those  of  the  anricles,  all  other  circumstances  being  equal ;  bnt  a  man  has 
been  known  to  survive  a  laceration  of  the  left  auricle  eleven  hours.  In 
this  case  the  chest  was  crushed,  and  after  death  it  was  found  that  the 
left  auricle  was  lacerated  to  the  extent  of  an  inch;  nevertheless  this 
patient  survived  the  injury  for  the  long  period  mentioned.  ('Lancet,' 
Jan.  30,  1841,  p.  655.)  In  another  instance,  where  a  man  was  stabbed 
through  the  left  auricle  during  a  quarrel,  death  did  not  take  place  until 
after  the  lapse  of  seventy-eight  hours.  (*Med.  Gttz.'  40,  520.)  A  case 
18  reported  in  which  a  person  is  stated  to  have  recovered  from  a  punctured 
wound  of  the  heart  ('  Med.  Gaz.'  vol.  17,  p.  82,) ;  and  Trugien  met  with 
a  case  in  which  a  man  who  had  been  stabbed  in  the  left  ventricle 
snrviyed  Jive  days.  The  wound  in  the  heart  had  partly  cicatrized.  (Ibid. 
voL  47,  p.  42.) 

The  presence  of  a  weapon  in  the  wound,  by  mechanically  obstructing 
the  effusion  of  blood,  also  retards  the  fatal  result.  A  lunatic  wounded 
himself  with  a  very  long  sharp  instrument  on  the  left  side  of  the  chest. 
Two  days  afterwards  he  was  admitted  into  the  Bic^tre  Hospital,  labouring 
under  oppressed  breathing,  intermittent  pulse,  and  other  serious  symptoms. 
The  wounded  man  stated  that  he  had  plunged  the  instrument  into  his  chest, 
and  had  not  been  able  to  withdraw  it.  His  symptoms  became  more  aggra- 
vated, and  he  died  on  the  twentieth  day  after  the  infliction  of  the  wound. 
The  pericardium  and  the  surrounding  parts  were  found  inflamed ;  and  on 
opening  the  heart  an  iron  stiletto  was  discovered,  firmly  imbedded  in 
the  substance  of  the  left  ventricle,  which  it  had  entirely  txaversed,  so  that 
its  point  projected  a  few  lines  into  the  cavity  of  the  right  ventricle.  The 
man  had  obviously  died  from  effusion  of  blood ;  but  this  had  taken  place 
slowly,  and  only  after  the  period  of  time  mentioned  had  the  bleeding 
sufficed  to  destroy  life.  It  appears  that  the  right  cavities  of  the  heart  are 
more  frequently  wounded  than  the  left,  and  of  these  the  right  ventricle  is 
most  commonly  the  seat  of  injury.  Out  of  siztv-four  eases  of  wounds  of 
this  organ,  twenty-nine  were  situated  in  the  right  ventricle,  twelve  in  the 
left  ventricle,  nine  in  the  two  ventricles,  three  in  the  right  auricle,  and  one 
in  the  left  auricle.  These  differences  are  readily  accounted  for  by  the 
relative  situation  of  the  cavities.  It  appears  also  that  wounds  of  the  right 
ventricle  are  not  only  the  most  frequent,  but  of  all  others  they  are  the 
most  rapidly  mortal.  It  is  considered  that  the  suddenness  of  death  in 
severe  wounds  of  the  cavities  of  this  organ,  is  to  be  ascribed  not  merely  to 
the  loss  of  blood,  bnt  to  the  degree  of  compression  which  the  heart  expe- 
riences from  that  which  escapes  into  the  pericardial  sac.  A  singular 
case  of  accidental  wound  of  the  heart,  causing  death,  is  reported  ('Med. 
Times  and  Gaz.'  1860,  L  p.  467.)  A  woman  died  suddenly  under  sus- 
picious circumstances.  On  inspection,  it  was  found  that  a  large  fish-bone 
bad  protruded  through  the  stomach  and  had  perforated  the  heart, 
causing  death  by  hsBmorrhage.  In  reference  to  the  direction  of  pene- 
trating wounds  of  the  chest,  it  may  be  stated  that  the  base  of  the  heart 
corresponds  to  the  upper  margin  of  the  third  rib  on  the  left  side,  and  the 
ikpex  to  the  lower  margin  of  the  fifth  rib  on  the  same  side.  (See  fig.  97, 
p.  625.) 

B/uiptures  of  the  heart. — The  heart  is  liable  to  be  rwptured  either  from 
disease  or  accident.  In  the  latter  case,  the  organ  generally  gives  way 
towards  the  base,  and  through  one  of  its  cavities  on  the  right  side.  (For 
cases,  see  ^Med.-Chir.  Rev.'  vol.  31,  p.  532.)  Hope  asserts  that  in 
ruptures  from  natural  causes,  it  is  the  left  side  of  the  heart,  and  particu- 
larly the  left  ventricle,  in  which  a  rupture  is  most  frequently  found.  The 
symptoms  are  sudden  pain,  collapse,  cramps,  cold  extremities,  and  rapid 
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death.  Aecordin^f  to  the  circainstaiic«s  under  whicli  thej  occor,  caaesof 
mpture  from  diBease  may  excite  a  snspicion  of  death  from  Tiolence.  Som»- 
times  the  subatanceof  the  heart  appears  to  hare  nnderf^ne  fattjrdegeiien- 
tioD.  A  case  occurred  in  which,  under  this  diseased  coadition,  the  kft 
ventricle  had  become  mptnred  daring  slight  mnscalar  exertion  ('Med.  Qmm,' 
ToL  38,  pp.  774  and  857)  ;  and  a  case  is  reported  of  mptnre  of  the  right 
ventricle  under  similar  circomstanceB.  ('Lancet,'  Feb.  16,  1857-)  Id 
other  instances  there  has  been  no  apparent  alteration  of  Btmctnre.  A 
yonng  man,  aged  twenty-nine,  died  in  ten  hoars  after  hia  first  aeiktiiv;  on 
inspection,  there  was  a  small  apertare  in  the  right  anricle  near  the  rent 
cava.  Thin  did  not  appear  to  be  connected  with  any  morbid  conditioiiof 
theheart.  ("Med.  Gaz.' vol.  26,  p.  518;  '  Lancet,' Nov.  1843.)  It  ia  worthy 
of  note  that  when  this  alarming  accident  proceeds  from  blows  or  falls,  it  is 
not  always  accompanied  by  marks  of  external  violence,  or  any  fractora  or 
other  injury  to  the  exterior  of  the  cheet.  A  girl  was  knocked  down  ind 
run  over  by  a  cart.  ITIm 
brought  to  the  hospital  iha 
was  dead,  and  then  wti 
no  mark  of  injury  npoo 
any  part  of  the  body.  On 
inspection,  the  periwdimn 
was  found  to  be  fall  ol 
blood,  which  had  isaned 
from  a  transvene  nnt 
across  the  apex  of  tb« 
heart.  Both  ventricki 
were  lud  open  :  the  mus- 
oular  sabetance  was  ion 
to  a  greater  extent  than 
the  pericardinm.  Thespiiu 
and  ribs  were  nnbrokev, 
and  there  was  no  iniaiy  ti> 
any  other  organ.  It  w*a 
obvious  that  the  injniy  to 
the  heart  had  beea  oco- 
sioned  by  the  acddeat- 
.  Rig,,,  ('  Mem.  of  Path.  Soc' Jw. 
"™')"  1863.)  'A  case  ia  recorded 
ATtcrLi  hy  Oairdner  in  iriucb 
.i  eigbi  "  cart-wheel  passed  owr 
Mm^uu.'  i(.  Left  the  chest  of  a  child,  and 
uftbr^^  »".  occasioned  instant  death  bf 
^  rigbt  lone;  aiiii  cansing  ruptnre  of  tlu 
,^lita  S'uJ'SSi  heart.  ChristiBon  n«t 
with  two  similar  instances, 
one  caused  by  a  iaH,  tbt 
other  by  a  blow.,  i. 
hoel  of  II  t^irriagp  (,*eiDg 
,    tho  skin,  miiacles 

„  ,     ,        The    perictirdittia   was    iaei'mlt-il,  i 

pint  of  blood  was   effused'  into  the   right    plearal   caTity.      tha  I 

was   found   ruptured   throughout  its  entire  lenptli,     ■•"  -- 

man  fell  from    a  cliff  the   height  of  one    Imndred 

few  slight  bruises  about  the  body,  but  no  J^erious  wo 

opening  the  chest,  the  pericardium  was  found  to 

flaid  blood,  which  had  escaiii**»»  ao  iiT^f 
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quarters  of  an  inch  in  diameter,  situated  in  the  anterior  portion  of  the  right 
anricle.  For  another  case  see  *  Cyc.  Pr.  Med.'  vol.  4,  p.  657.  A  boy  was 
ran  over  by  a  heavy  waggon,  two  wheels  of  which  passed  over  his  chest. 
He  arose  apparently  not  mnch  injured,  bnt  on  reaching  the  side  of  the 
street,  fell  dead.  On  dissection,  the  heart  was  found  ruptured.  The  ribs 
were  not  fractured,  nor  was  there  any  laceration  of  the  walls  of  the 
chest. 

The  natural  causes  of  rupture  of  the  heart  are  violent  mental  emotions, 
such  as  anger,  fright,  terror,  paroxysms  of  passion,  sndden  or  excessive 
muscular  efforts,  or  violent  physical  exertions  in  constrained  positions. 
The  heart,  like  any  other  muscle,  may  also  give  way  from  its  own  powerful 
contractions.  The  left  auricle  of  the  heart  has  been  ruptured  as  a 
result  of  great  physical  exertion.  (*  Med.  Gaz.'  vol.  47,  p.  1063.)  Rupture 
of  the  heart  from  any  of  these  natural  causes  is,  however,  a  rare  occurrence. 
OMed.-Chir.  Rev.'  Oct.  1847,  p.  460;  'Lancet,'  Jan.  23,  1860,  p.  88;  and 
Gamgee's  '  Pathol.  Anat.'  p.  7.)  It  is  of  importance  for  the  medical  jurist 
to  be  aware  that  rupture  of  the  heart  may  prove  suddenly  and  rapidly 
fatal  to  life,  although  the  lesion  may  not  involve  the  cavities.  A  lady, 
flst.  75,  was  suddenly  seized  with  faintness  and  occasional  fits  of  hurried 
respiration :  she  died  in  about  an  hour.  On  inspection,  the  pericardium 
was  found  to  be  distended  with  twelve  ounces  of  blood,  one-third  of  which 
was  in  a  coagulated  state.  A  fissure  was  found  in  the  superficial  fibres 
about  one-third  of  an  inch  in  length,  over  the  left  ventricle  and  near  the 
septum.  There  was  another  and  smaller  laceration  a  little  higher  up. 
The  larger  rent  communicated  with  one  of  the  coronary  veins,  and  from 
this,  and  some  of  the  smaller  arteries  in  the  substance  of  the  heart,  the 
hasmorrhage  had  proceeded :  the  lining  membrane  of  the  left  ventricle 
was  quite  sound.  Death  had  been  caused  by  the  mechanical  effect  of 
the  blood  in  interrupting  the  heart's  action.  (Cormack's  '  Month.  Jour.' 
June,  1845,  p.  421.) 

When  the  heart  is  in  a  diseased  condition,  as  in  fatty  degeneration, 
any  slight  causes  of  excitement  are  sufficient  to  produce  rupture  and 
sndden  death.  The  mere  exercise  of  walking  may  thus  give  rise  to  fatal 
consequences.  A  man  was  found  dead  upon  a  high  road.  The  right 
auricle  was  found  ruptured  near  the  superior  vena  cava :  its  substance  was 
thin,  soft,  and  very  easily  torn.  (Cormack's  '  Month.  Jour.'  May,  1864, 
p.  343.)  A  man  died  suddenly  after  a  struggle  with  an  adversary.  No 
blows  had  been  exchanged.  In  this  instance  the  walls  of  the  left  ventricle 
were  found  much  thickened,  and  the  aortic  valves  were  ossified;  there 
was  no  rupture.     (Loc.  cit.) 

Wounds  of  arteries  and  veins, — ^Wounds  of  the  large  arterial  and  venous 
trunks,  around  the  heart,  must  be  considered  as  decidedly  mortal :  death  is 
generally  instantaneous  from  the  sndden  and  profuse  bleeding  which 
attends  them.  Heil  reported  a  case  which  proves  in  his  view  that  a  person 
znay  recover  from  a  penetrating  wound  of  the  ascending  aorta.  (Henke's 
*  Zeitschrift,'  1837,  b.  2,  s.  459.)  With  regard  to  these  fatal  effusions  of 
l>lood  within  the  chest,  as  well  as  in  the  other  gre&t  cavities,  from  whatever 
vessel  or  vessels  the  blood  may  have  issued,  the  greater  part  of  it 
generally  preserves  the  liquid  state :  and  it  is  rare  that  so  much  as  one-half 
of  the  quantity  effused  is  met  with  in  the  form  of  coagnlum.  These  effu- 
sions of  blood  in  the  chest  may  be  sometimes  traced  to  wounds  of  the 
intercostal  and  the  internal  mammary  arteries,  or  of  the  azygos  vein. 
Wounds  of  the  carotid  arteries  have  been  fully  considered  in  the  section  on 
wounds  of  the  throat  {ante,  pp.  517,  631).  On  wounds  of  the  other  blood- 
vessels, whether  arteries  or  veins,  it  is  unnecessary  to  make  any  further 
remark.    Death  is  generally  owing  to  loss  oi  \AooA,  wA  \>ciSi\Ji!^Qc«v^\swaa. 
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a  oomparatiyely  small  vessel  may  prove  fatal,  according  to  its  sitnation  and 
tlie  state  of  the  person  wounded. 

Death  from  the  entrance  of  air  inlo  wounded  veins. — ^In  wonnds  of  veins 
there  is  an  occasional  and  a  peonliar  caase  of  death  which  requires  notice, 
namely,  the  entrance  of  air  by  the  open  mouth  of  the  divided  veeseL  A 
man  was  labouring  under  chronic  laryngitis,  and  a  seton  was  introduced  st 
the  fore  part  of  the  neck.  The  skin  was  raised,  and  the  seton-needle  was 
passed  horizontally  through  the  skin,  about  two  inches  and  a  half  above 
the  breast-bone,  and  not  at  all  near  to  the  jugular  vein  or  any  other  im- 
portant blood-vessel.  At  the  instant  of  its  entrance  there  was  a  momentaij 
hissing  sound — the  man  became  pale — his  features  were  set — ^he  bunted, 
and  he  subsequently  became  rigid  and  convulsed.  The  man  did  not 
recover  his  consciousness,  was  attacked  with  lockjaw,  and  died  in  seven 
hours.  The  medical  evidence  given  at  the  inquest  proved  that  death  had 
not  arisen  from  loss  of  blood,  but  from  air  penetrating  through  a  small 
vein  which  had  been  accidentally  divided.  A  verdict  was  returned  accord- 
ingly. After  the  inquest  the  body  was  inspected,  and  it  was  then  found 
that  the  jugular  veins  and  the  large  vessels  of  the  neck  were  uninjured. 
The  right  aaiiclo  and  pulmonary  artery  were  distended  with  frothy  blood, 
and  the  Inngs  were  emphysematous,  distended  with  much  air.  (^Med. 
Gktz.'  vol.  41,  p.  608.)  For  another  case  of  sudden  death  from  this  canse, 
pee  'Med.  Oaz.'  vol.  43,  p.  1098;  and  vol.  45,  p.  926.  Claude  Bernard  has 
shown  that  the  air  thus  introduced  into  veins  does  not  act  by  paralysing  and 
obstructing  the  action  of  the  heart :  the  obstacle  which  it  creates  to  the 
circulation  is  in  the  lungs.     ('  Lemons,'  p.  163.) 

Air  injected  into  the  jugular  vein  destroys  life  by  interfering  with  the 
functions  of  the  heart.  According  to  some,  the  air  rushes  into  the 
cavity  of  the  vessel  owing  to  atmospheric  pressure  during  the  expansion 
of  the  heart,  while  others  believe  it  to  be  dependent  on  the  act  of  inspira- 
tion. In  some  alleged  cases  of  this  kind,  death  has  been  probably  dne  to 
loss  of  blood.  When  the  bleeding  is  slight,  and  the  hissing  sound  is 
heard  at  the  time  of  the  incision,  it  may  fairly  be  ascribed  to  the  entrance 
of  air.  This  opinion  would  bo  confirmed  by  the  discovery  of  a  frothy 
state  of  the  blood  in  the  right  cavities  of  the  heart.  Death  may  take 
place  from  this  cause,  although  a  person  may  recover  from  the  first 
symptoms.  A  case  has  been  reported  in  which  a  man  died  under  these 
circumstances  in  thirteen  hours,  although  in  the  meantime  he  had  so  far 
recovered,  that  the  functions  of  the  lungs  and  heart  were  completely 
restored.     (*  Assoc.  Jour.'  Jan.  28,  1853,  p.  91.) 

Woiciids  and  ruptures  of  the  diaphragm. — The  diaphragm,  or  muscular 
partition  between  the  chest  and  abdomen,  is  liable  to  be  wounded  either 
by  weapons  which  penetrate  the  cavity  of  the  chest  or  abdomen,  or  by  the 
ribs  when  fractured  by  violent  blows  or  falls ;  but,  under  any  circumstimoes, 
wounds  of  this  mnscle  are  not  likely  to  occur  without  implicating  the 
important  organs  that  are  in  contact  with  it.  It  is  scarcely  possible,  there- 
fore, to  estimate  the  danger  of  these  injuries  abstractedly,  as  the  medical 
opinion  must  materially  depend  on  the  concomitant  mischief  to  the  adjoin- 
ing viscera.  The  engraving,  fig.  131,  p.  663,  i^epresents  a  view  of  the 
diaphragm,  or  the  muscular  partition  between  the  chest  and  abdomen. 

Slight  penetrating  wounds  of  the  diaphragm  may  heal  like  those  of 
other  muscular  parts  ;  and  cases  of  this  kind  are  on  recoi'd.  There  is,  how- 
ever, especially  when  the  wound  is  of  a  lacerated  kind,  a  consecutive  source 
of  mischief  which  no  remedial  means  can  avert — namely,  that  after  the 
wound  has,  to  all  appearance,  healed,  the  life  of  a  person  may  be  cut  short 
by  the  strangulation  of  a  poi-tion  of  the  stomach  or  bowels  in  the  half- 
cicatrized  aperture.     An  instance  affords  an  illustration  of  this.     A  sharp- 
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poiated  veapon  had  penetrated  the  diaphragm,'  notwithatandm^  which'the 
patient  apparently  made  a  rapid  and  perfect  recoverj.  At  the  end  of  abont 
three  moathB,  however,  the  man  died  from  a  strangulated  hernia  or  rnptare 
inTolTiiig  the  stomach,  which,  had  passed  through  the  wound  of  the 
diaphmgm  into  the  thorax    In  n^  lai 

a  case  of  this  deecription,  when 
death  occnm  at  a  long  period 
after  the  infiiction  of  the  wound, 
the  witneea  may  probably  be 
reqnired  to  say — Whether  the 
woDod  was  the  canae  of  death , 
DT  wheth^  there  were  any  other 
cironmstanoea  which  wonldhave 
caused  or  facilitated  the  pro- 
duction of  a  hernia  ?  The 
degree  of  cnlpability  uf  an  ag- 
gresBor  may  materially  depend 
npOD  the  answers  retamed  to 
t£eae  questions.  Phrenic  hernia, 
as  this  form  of  internal  rnpture 
is  termed,  is  not  by  any  means 
an  nnusnal  or  u&eipectcd  fatal 
conaequence  of  a  wound  of  the 
diaphragm ;  and  therefore  it 
would  appear,  at  first  sight, 
that  death,  at  whatever  period 
^lis  event  may  occar,  should  be 

referred  to  the  original  wound.       

Bnt  the  case  may  present  some  "'  Opening  tor  »«• 
difficulties,  as  it  is  possible  that  a  slight  blow  ou  the  stomach,  received  Bob- 
seqaently  to  the  wound,  or  even  any  violent  exertion  on  the  part  of  the 
deceased,  might  have  produced  fatal  strangulation.  A  person  may  survive 
with  a  large  phrenic  hernia  for  a  considerable  period,  and  die  from  some 
other  cause.  A  case  of  this  kind  hu  already  been  related,  in  which  the 
stomach  and  pai-tof  the  intestines  were  found  in  the  left  cavity  of  theohest, 
and  the  person  lived  for  nine  months  (ante,  p.  632).  The  fact  of  a  person 
surviving  will,  however,  depend  on  the  freedom  of  communication  between 
the  chest  and  the  abdomen.  If  the  aperture  is  email  and  unyielding, 
strangulation  may  occur,  followed  by  death  within  the  usual  period  of  time. 
A  man  fractured  two  of  his  ribs  by  a  fall.  It  was  not  nntil  twelve  months 
afterwards  that  he  was  admitted  into  hospital,  where  he  died  two  days  after 
his  admission.  On  inspection,  it  was  found  that  about  fourteen  inches  of 
the  colon  protruded  into  the  chest  throtigh  an  aperture  in  the  diaphragm, 
BO  small  as  only  to  admit  the  point  of  a  finger.  The  intestiae  hcul  become 
sb'angulated,  and  this  had  led  to  death.  There  was  no  doubt  that  the  injury 
to  the  diaphragm  had  been  occasioned  by  the  same  accident  which  had  caused 
tha  fracture  of  the  ribs.  The  hernia,  judging  from  the  symptoms,  had 
taken  place  only  a  few  days  before  death.  ('  Med.  Qaz.'  vol.  4U,  p,  584.) 
Another  case  has  been  elsewhere  related  in  which  a  man,  who  was  stabbed 
in  a  quarrel,  died  from  phrenic  hernia  fifteen  months  afterwards.  These 
two  cases  are  of  importance,  inasmuch  as  they  show  that  death  may  un> 
flzpectedly  occur  from  the  effects  of  an  injury  to  the  chest  received  a  long 
time  preTiously.  They  also  prove  the  absurdity  of  that  principle  of  the 
English  law  which  makes  the  aggressor  responsible  for  a  fatal  result-only 
when  the  death  happens  within  a  year  and  a  day  after  the  receipt  of  a 
wound.     (See  Beid's  '  Fhyuolog.  Besearohes,'  p.  521.) 
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Tlie  most  serious  injaries  to  the  diaphragm  are  nnqnestionablj  tboee 
which  are  produced  by  yiolent  contusions  or  falls  on  the  abdomen,  at  a 
time  when  the  stomach  and  intestines  are  distended.     On  these  occasioDs 
the  muscular  fibres  may  be  ruptured  to  a  greater  or  less  extent ;  but  the 
bleeding  is  not  cousiderable,  rarely  exceeding  two,  three,  or  four  ounces. 
A  uniform  result  of  such  ruptures^  when  extensive,  is  a  protrusion  of  the 
stomach  into  the  chest,  with  sometimes  a  rupture  of  the  ooats  of  this  organ 
and  extravasation  of  its  contents.    Severe  lacerations  of  the  diaphragm  ace 
more  readily  produced  during  the  act  of  inspiration  than  daring  expiration 
— the  fibres  of  the  muscle  being  then  stretched,  and  receiving,  while  in  this 
state  of  tension,  the  whole  of  the  force.  According  to  Devergie,  the  mptnre 
most  frequently  takes  place  in  the  central  tendinous  structure,  where  it  is 
united  with  the  left  muscular  portion  above  the  crura.     He  has  remarked 
that  it  occurs  more  commonly  on  the  left  side  than  on  the  right.  *  (Op.  cit. 
vol.  2,  p.  250.)      It  has  been  supposed  that  death  was  an  immediate  con- 
sequence of  this  accident,  but  this  view  is  not  supported  by  facts.    In  a 
case  of  extensive  rupture  of  the  diaphragm  related  by  Devergie,  in  which 
the  stomach  and  colon  were  found  in  the  chest,  the  person  lived  nine 
months  after  the  only  accident  which  could  have  produced  it,  and  then 
died  from  another  cause.     Besides  the  stomach,  it  sometimes  happens  that 
the  liver,  spleen,  or  intestines  pass  through  the  opening,  and  these  organs, 
are  then  liable  to  become  strangulated  :  the  lungs  are  at  the  same  time  so 
compressed  that  respiration  is  stopped,  and  asphyxia  or  suffocation  may  he 
an  immediate  result. 

Direction  of  wounds  in  the  chest, — In  judging  of  the  direction  taken  by 
wounds  which  traverse  the  chest  from  front  to  back,  it  is  necessary  to 
remember  the  great  difference  that  exists  in  the  level  of  the  same  rib 
anteriorly  and  posteriorly.  This  must  be  especially  attended  to  when  we 
are  called  upon  to  state  the  direction  of  a  traversing  wound  from  the 
description  of  it  given  by  another.  The  point  here  referred  to  had  an 
impoi'tant  beanug  in  the  case  of  a  fatal  gun-shot  wound,  which  was  the 
subject  of  a  criminal  charge  some  yeara  since.  (Henke's  '  Zeitschiift,' 
1836.)  A  reference  to  fig.  97,  p.  525,  will  show  that,  owing  to  the  great 
obliquity  of  the  ribs,  a  straight  line  touching  the  upper  edge  of  the  sixth 
nb  behind  would  bo  on  a  level  with  the  upper  edge  of  the  third  rib  in 
front. 

A  person  died  from  a  single  pellet  of  small-shot  traversing  the  chest 
from  before  backwards.  The  pellet  entered  between  the  first  and  second 
rib  anteriorly,  and  traversing  the  lung,  caused  death  by  lacerating  the 
sixth  intercostal  artery,  near  its  origin  at  the  lower  edge  of  the  sixth  lib, 
posteriorly.  In  giving  an  opinion  on  the  direction  of  this  wound,  one 
medical  witness  described  the  wound  behind  as  being  six  inches  below  the 
level  of  that  in  front.  As  the  small  canal  through  the  lungs  could  not  he 
discovei^cd,  he  was  inclined  to  think  that  the  two  wounds  could  not  be  con- 
nected, because  the  gun  had  been  discharged  from  the  shoulder  when  the 
party  firing  was  nearly  on  a  level  with  the  deceased.  This  opinion,  how- 
ever, was  soon  corrected  by  a  reference  to  the  anatomical  relations  of  the 
})arietes  of  the  thorax.  Indeed,  it  will  be  found  that  a  straight  line  carried 
backwaixls  from  between  the  first  and  second  ribs  in  front  will,  in  a  well- 
formed  skeleton,  touch  the  upper  border  of  the  fifth  rib  posteriorly  ;  there- 
fore this  wound  was  nearly  horizontal — being  only  one  inch  and  a  quarter 
lower  posteriorly,  than  anteriorly.  In  the  case  of  Colonel  Fatccett,  killed 
in  a  duel,  the  bullet  entered  on  the  right  side  of  the  chest,  fracturing  the 
secetM  rib,  and  after  traversing  the  posterior  part  of  the  lungs  lodged  in 
the  ninth  dorsal  vertebra.  These  parts  are  in  a  line  with  each  other,  and 
the  wound  was  horizontal.     It  must  not  be  forgotten  that  a  wonnd  imme- 
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iaielj  below  the  stemnin,  will  in  its  fore  part  inyolve  the  viscera  of  the 
bdomen — in  the  back  part  those  of  the  chest,  and  in  its  central  part  it  will 
rayerse  the  diaphragm. 

For  the  better  understanding  of  medical  evidence  in  reference  to 
^onnds  of  the  chest,  an  engraving  is  given  at  p.  660  (fig.  130),  which 
^presents  the  relative  position  of  the  langs,  heart,  and  blood-vessels.  The 
lbs  and  diaphragm  are  removed. 

Wotmds  of  the  walls  of  the  abdomen* — Incised  and  punctured  wonnds, 
^bich  affect  the  walls  of  the  abdomen,  withont  penetrating  the  cavity, 
re  not  of  so  simple  a  nature  as  might  at  first  sight  be  imagined. 
t  the  epigastric  artery  is  wounded,  the  danger  is  immediate ;  or  a  fatal 
flemorrhago  will,  in  some  instances,  take  place  from  a  wound  of  this 
mall  vessel.  A  carpenter  who  had  a  chisel  in  his  pocket  stumbled  in 
Talking,  and  received  a  wound  in  the  abdomen  with  the  edge  of  the  tool. 
Then  brought  to  the  hospital,  the  man  appeared  exhausted  from  loss  of 
lood,  and  the  skin  was  cold  and  pallid ;  he  gradually  became  weaker,  the 
alse  imperceptible,  and  he  died  a  few  hours  after  his  admission.  On  an 
xamination  of  the  body,  the  epigastric  artery  was  found  divided,  and  the 
aviiy  of  the  peritoneum  distended  with  blood.  It  is  true  that  in  this  case 
he  abdomen  was  penetrated,  but  the  real  cause  of  death  was  the  blood  lost 
rem  the  wounded  artery.  A  man  was  brought  to  St.  Thomas's  Hospital, 
rho  had  been  stabbed  in  the  direction  of  the  epigastric  artery  on  the  left 
ide  of  the  abdomen,  with  a  case-knife.  He  died  in  eighteen  hoars,  appa- 
ently  owing  to  bleeding  from  this  vessel.  Among  the  other  sources  of 
anger  from  these  superficial  wounds,  is  inflammation  followed  by  suppura- 
ion  beneath  the  tendinous  membrane  which  covers  the  abdominal  muscles, 
^be  matter  formed  is  very  liable  to  accumulate  within  the  sheath  of  the 
luscles,  and  this  may  prove  fatal  unless  proper  treatment  bo  adopted.  The 
aflammation  will  sometimes  extend  to  the  peritoneum,  and  thus  rapidly 
estroy  life.  As  improper  medical  treatment  may,  in  either  of  these  cases, 
ause  a  superficial  wound  of  the  abdomen  to  take  a  fatal  termination,  so 
rhen  a  person  stands  charged  with  having  inflicted  such  a  wound,  it  will 
e  necessary  for  a  medical  witness  to  consider  how  far  the  consequences  of 
he  act  of  the  prisoner  have  been  aggravated  by  negligence  or  unskilful- 
Less.  But  when  these  wounds  take  a  favourable  course  and  heal,  there  is 
n  after-effect  to  be  dreaded,  namely,  a  protrusion  of  the  viscera  at  the 
icatrized  spot,  constituting  ventral  hernia.  When  the  wound  has  involved 
he  muscular  fibres  transversely  to  their  course,  the  cicatrix  which  follows 
3  commonly  far  less  capable  of  resisting  the  pressure  of  the  viscera  within, 
han  other  parts  of  the  parietes.  A  hernia  may  take  place,  and  this,  like 
ther  hemiae,  if  neglected,  is  liable  to  become  strangulated  and  lead  to  the 
.estmction  of  life.  The  walls  of  the  abdomen,  owing  to  the  protrusion  of 
his  cavity,  are  easily  penetrated  by  pointed  instruments,  and  it  requires 
mt  a  slight  force  to  traverse  them  completely  and  wound  the  intestines.  A 
light  wound  may  thus  prove  fatal  by  leading  to  peritoneal  inflammation. 
n  1861,  Mrs,  Guthrey  died  from  the  effects  of  a  penetrating  wound,  pro- 
need  by  a  table-knife  being  thrown  across  a  dinner-table  at  her.  The 
K>int  of  the  knife  penetrated  the  abdomen  for  about  three-quarters  of  an 
Qch.  The  deceased  died  from  peritonitis.  There  was  a  slight  opening  in 
he  small  intestines. 

Contusions  are  attended  generally  with  far  more  serious  effects  on  the 
avity  of  the  abdomen  than  on  the  chest.  This  arises  from  the  coverings 
f  the  abdomen  having  less  power  to  resist  external  shocks.  In  the  first 
•lace,  death  may  be  the  immediate  result  of  a  blow  in  the  upper  and  central 
ortions;  no  particular  morbid  changes  may\)Q  Biigi\^at^T!L\>  qt^  Vca^06vss<ol.^ 
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and  tlie  violence  maj  have  been  so  slight  as  not  to  have  piodaced  anj 
ecchymosed  mark  on  the  skin.  Death  has  been  ascribed  in  these  cases  to 
a  fatal  shock  transmitted  to  the  system  through  a  violent  impression  pro- 
duced on  the  nerve-centre — called  the  solar  or  coeliac  plexus.  Some 
remarks  have  already  been  made  on  sadden  death  from  blows  on  this  part 
of  the  abdomen  (see  p.  586).  Gases  of  this  kind  are  of  not  nnfreqnent 
occurrence,  and  in  the  absence  of  marks  of  physical  injnry  in  the  purt 
struck,  a  jury  might  be  led  to  doubt  whether  the  blow  could  have  been  the 
cause  of  death.  In  Bex  v.  Jones  (Warwick  Sum.  Asa.  1831)  the  prisoner 
was  charged  with  having  struck  the  deceased  several  blows  on  the  breast, 
and  one  on  the  pit  of  the  stomach,  by  which  he  instantly  fell  down  sense- 
less and  expired.  No  morbid  appearances  were  found.  The  prisoner 
was  convicted  of  manslaughter.  ('Watson  on  Homicide,'  p.  75.)  In 
another  case  (The  Queen  v.  Sayers,  C.  C.  C.  Aug.  1841)  death  was  ihm 
caused  by  violence  daring  a  pugilistic  combat.  A  man  received  a  blow  in 
the  stomach,  and  fell  dead.  Aa  there  were  no  marks  of  external  injorjf 
the  surgeon  thought  the  deceased  had  died  of  apoplexy.  The  prisoner  was 
acquitted.  A  similar  case  was  the  subject  of  a  trial  (Reg.  v.  Law$, 
Norwich  Lent  Assizes,  1854).  The  deceased,  a  powerful  man,  received 
during  a  pugpilistic  encounter  a  blow  on  the  abdomen,  and  he  instantly  fdl 
backwards,  dead.  On  an  examination  of  the  body  there  were  no  marks  of 
injary,  either  externally  or  internally.  The  surgeon  attributed  death  to 
sudden  shock.  The  judge  left  it  to  the  jury  to  say  whether  they  thought 
the  death  of  the  deceased  was  caused  by  a  blow ;  but  if  they  could  not  aaj 
what  was  the  cause  of  death,  or  if  they  should  think  that  death  was 
attributable  to  excitement  and  that  it  was  independent  of  the  blow,  Uie 
prisoner  would  be  entitled  to  an  acquittal.  A  verdict  of  Not  Guilty  was 
i*etumed.  Although  the  blow  was  seen  to  be  struck,  and  was  a  sufficient 
cause  of  death  under  the  circumstances,  the  jary  probably  thoaght  tiiat 
there  should  be  some  visible  injury  to  the  body.  Some  surgeons  have 
thoaght  that  these  cases  have  not  been  accurately  observed,  and  that  in 
those  which  terminate  fatally  a  more  careful  inspection  would  probably 
have  shown  visible  changes  in  the  organic  structures.  'This  fact,  however, 
remains :  persons  have  died  soon  after  receiving  severe  blows^on  the  upper 
part  of  the  abdomen,  and  medical  men  of  experience  who  have  examined 
the  bodies  for  the  express  purpose  of  detecting  physical  injuries,  have  not 
found  any  to  i-ecord.  Moreover,  they  have  not  found  in  any  part  of  the 
body  a  natai'al  cause  of  sudden  death. 

Blows  on  the  abdomen,  when  they  do  not  destix)y  life  by  shock,  rosy 
cause  death  by  inducing  peritoneal  inflammation.    (Reg.  v.  Martin^  C.  C.  C. 
1839 ;  also  Reg.  v.  Smith,  Manchester  Lent  Ass.  1871.)     For  two  other 
medico-legal  cases  in  which  death  arose  from  this  cause,  see  Cormack's 
'  Month.  Jour.'  May,  1846,  p.  340.     Peritonitis  thus  induced,  is  apt  to  be 
accompanied  by  inflammation  of  serous  membranes  in  other  cavities :  thns, 
it  is  said,  a  person  may  be  cut  off  by  pleurisy  depending  on  an  attack  of 
peritonitis  produced  by  violence,  while  the  former  disease  would  probably 
be  referred  to  some  other  caase.     A  woman  received  some  severe  blows  on 
the  abdomen  from  her  husband.    She  died  in  five  days.    There  were  marks 
of  pleurisy  and  peritonitis  on  dissection,  the  former  much  more  decided. 
The  medical  witness,  while  he  allowed  that  the  peritonitis  might  have  been 
caused  by  blows,  thought  that  death  had  been  produced  by  an  attack  ol 
pleurisy  from  cold.     The  jury  acquitted  the  husband.     The  reporter  of 
the  case  considers  that  the  attack  of  pleurisy  was  immediately  dependent 
on  the  peritoneal  inflammation  produced  by  the  violence.     ('Med.  Gat* 
vol.  25,  p.  13.)     This  doctrine   requires   confirmation,  before  it   can  be 
safely  applied  to  medico-legal  practice.     Such  a  sympathetic  connectioa 
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between  the  two  diseases  mast  not  only  be  rendered  probable,  but  actaallj 
proved.  Peritonitis  thus  prodnced  by  violence  to  the  abdomen,  is  not 
Brlways  fatal.  ('Lancet,'  Jan.  24, 1846,  p.  104;  also  'Med.  (Jaz.'  vol.  37, 
p.  460.)  For  an  instructive  case  of  this  kind,  in  which  fatal  peritonitis 
followed  a  slight  amount  oi  violence,  see  '  Lancet,'  Jan.  5,  1850,  p.  29.  At 
Uie  Swansea  Lent  Assizes,  1863,  a  man  was  convicted  of  manslaughter,  by 
giving  to  the  deceased  a  kick  in  the  lower  part  of  the  abdomen.  No  organ 
iras  ruptured,  but  peritonitis  was  set  up,  and  death  took  place  in  two  or 
three  days.  A  soldier,  during  an  action,  was  struck  by  a  spent  ball  on  the 
abdomen,  over  the  region  of  the  bladder.  The  ball  fell  on  the  ground  at 
his  feet,  without  either  injuring  his  clothes  or  even  marking  his  skin.  He 
lid  not  feel  mnch  pain  at  the  time,  and  walked  to  the  hospital,  a  distance 
Df  two  miles,  with  the  ball  in  his  pocket,  but  he  died  shortly  afterwards 
horn,  peritonitis  and  inflammation  of  the  bladder.  The  entire  surface  of 
bbe  abdomen  presented  the  appearance  of  a  severe  bruise  in  a  few  hours 
after  he  was  struck.  (Ed.  'Med.  Jour.'  March,  1863,  p.  793.)  Violence 
supplied  to  the  abdomen  is  not,  however,  always  indicated  by  ecchymosis  or 
injury  to  the  skin.  Effusions  of  blood  in  the  sheaths  or  tendinous  cover- 
ings of  the  muscles,  may  or  may  not  be  indicative  of  violence.  One  fact 
mnst  here  be  borne  in  mind,  to  prevent  mistakes  in  examining  a  body  after 
ieath,  namely,  that  blood  may  be  found  copiously  effused  in  and  round  the 
ibdominal  muscles,  quite  irrespective  of  the  application  of  violence.  Beid 
net  with  four  cases  of  this  description  in  about  five  hundred  inspections. 
k  man,  set.  39,  died  of  disease  of  the  kidneys  four  weeks  after  his 
admission  to  the  hospital.  On  inspection,  a  considerable  quantity  of  dark 
XMigalated  blood  was  found  effused  in  the  recti  muscles  of  the  abdomen 
iround  the  navel,  without  any  external  appearance  to  indicate  its  presence. 
9l  man,  est.  40,  died  of  fever  three  days  after  his  admission  into 
lospital.  On  inspection,  twenty-four  hours  after  death,  a  large  quantity 
»f  dark-coloured  coagulated  blood  was  found  in  the  muscles  round  the 
lavel.  The  skin  had  its  natural  appearance.  In  two  other  cases  the 
effusions  were  in  and  around  the  muscles  of  the  chest.  ('Physiolog. 
Researches/  p.  511.) 

Blows  adequate  to  produce  a  laceration  of  the  vessels  and  heemorrhage 
^onld  most  probably  be  attended  with  ecchymosis,  or  some  visible  injury  to 
rhe  skin.  At  any  rate,  when  such  marks  of  violence  are  not  visible,  and 
here  is  no  evidence  of  a  blow  having  been  struck,  a  witness  would  act 
visely  in  declining  to  attribute  the  mere  effusion  of  blood  to  the  act  of 
mother  person.  Deeply  penetrating  wounds  of  the  abdomen  are  generally 
iatal  by  reason  of  the  injury  done  to  the  intestines  and  other  organs.  A 
oldier  by  accident  so  fell  upon  his  bayonet  that,  although  the  weapon 
raversed  the  whole  cavity  of  the  abdomen  (entering  at  the  back  and 
loming  out  in  front  below  the  navel),  the  man  recovered  in  about  six 
reeks.  ('  Med.  Times  and  6az.'  March  30,  1861,  p.  329.)  This  case  is  of 
mportance  in  reference  to  the  situation  and  direction  of  wounds.  Had 
here  been  no  knowledge  of  the  ^ts,  this  accidental  wound  might  have 
leen  pronounced  homicidal. 

^ptures  of  the  liver, — ^Blows  on  the  abdomen  may  prove  fatal  by 
tansing  a  rupture  of  the  liver  or  other  viscera,  with  extravasation  of 
ilood;  and  as  it  has  been  elsewhere  stated,  these  serious  injuries  may 
tccnr  without  being  attended  with  any  marks  of  external  violence.  Of  all 
he  internal  organs,  the  liver  and  spleen  are  the  most  exposed  to  rupture, 
rwing  to  their  compact  structure,  which  prevents  them  from  yielding  to  a 
ndden  shock,  like  the  stomach  and  intestines.  Euptures  of  the  liver  may 
>coiir  from  falls  or  blows ;  but  this  organ  may  be  ruptured  merely  by  a 
ndden  action  oi  the  abdominal  muscles.    An  aod&sn^  ^  \!!Da&>QS^^^^&:^- 
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pened  to  a  person  who  was  endeavonring  to  avoid  a  fall  from  bis  hone. 
('  Male's  Med.  Jur.'  p.  119.)  A  fall  on  the  feet  from  an  eleyated  spot  ma? 
also  produce  laceration  of  this  organ.  ('Ann.  d'Hjg.*  1846,  1,  13S.) 
Bnptores  of  the  liver  are  generally  seen  on  the  convex  surface  and  anterior 
margin,  seldom  extending  throngh  the  whole  snhetance  of  the  organ,  bat 
consisting  of  fissures,  varying  from  one  to  two  inches  in  depth.  The  rif^t 
lobe  from  its  size  is  more  commonly  affected  than  the  left  Their  usqaI 
direction  is  from  before  backwards,  with  a  slight  obliquity ;  they  tvAj 
intersect  the  liver  transversely.  The  lacerated  edges  are  not  mndi 
separated,  while  the  sar&u^s  present  a  gp^annlar  appearance.  Bui  Utile 
blood  is  met  with  in  the  laceration ;  it  is  commonly  found  effused  in  the 
lower  part  of  the  cavity  of  the  peritoneum,  or  in  the  hollow  of  the  pelvis, 
and  is  only  in  part  coagulated.  Euptures  of  the  liver,  unless  they  mn  &r 
backwards  and  involve  the  vena  cava  or  portal  vein,  are  not  in  genenl 
attended  with  any  considerable  haemorrhage;  but  the  bleeding,  should 
this  vessel  be  implicated,  is  sufficient  to  cause  speedy  destruction  of  VSt 
Under  other  circumstances,  a  person  may  survive  some  hours,  as  the  Uood 
may  escape  only  slowly,  or  it  may  be  suddenly  efhised  in  faial  quantiiy 
after  some  hours  or  days,  as  a  result  of  violent  exertion  or  of  fresh  violence 
applied  to  the  abdomen.  A  man  went  to  hospital,  in  whom  there  were  n> 
immediate  or  urgent  symptoms.  He  was  sent  away,  and  a  few  hours  afte^ 
wards  was  found  dead  in  a  cell  at  a  police-station.  On  inspection,  tlie 
liver  was  lacerated  nearly  through  its  diameter,  and  a  basinful  of  blood 
was  found  in  the  cavity  of  the  abdomen.  ('  Med.  Times  and  Gat.'  1864, 
2,  527.)  This  effusion  must  have  taken  place  after  the  man  had  left  tlie 
hospital.  On  the  other  hand,  death  may  be  a  slow  result  of  this  injniy. 
In  one  case,  a  man  is  reported  to  have  died  from  a  rupture  of  the  &Ter, 
which  had  occurred  from  an  accident  eight  days  before.  ('Med.  Chir. 
Rev.'  Jan.  1836,  p.  296.) 

In  1841,  a  drunken  man  was  admitted  into  Guy's  Hospital.     There  tras 
no  mark  of  violence  about  him,  but  he  appeared  helpless  from  intoxication. 
He  died  in  nine  hours,  and  on  inspection  two  quarts  of  blood  were 
found  effused  in  the  abdomen.     This  had  flowed  from  a  large  rupture  in 
the  right  lobe  of  the  liver.     It  had  probably  escaped  slowly,  for  the  mm 
was  able  to  move  about  just  before  he  died.    Another  case  was  admitted  in 
1861.     There  was  an  extensive  laceration  of  the  liver,  but  there  were  no 
symptoms  of  this  severe  injury,  and  its  existence  was  not  even  suspected 
until  the  man  died  suddenly  on  the  day  after  his  admission.     (See  also 
^  Cormack's  Jour.'  May,  1846,  p.  341.)     In  1862,  a  man,  who  had  been  in 
good  health  half  an  hour  before,  was  found  dead  upon  the  high  xoad,  and 
there  was  reason  to  believe  that  he  had  been  run  over  by  his  own  draj. 
The  abdomen  was  found  full  of  effused  blood,  which  had  proceeded  from  a 
large  rupture  on  the  under  surface  of  the  right  lobe  of  the  liver.    It  was 
T-shaped,  five  inches  in  the  transverse,  and  about  two  inches  in  tlie 
longitudinal  direction.     The  diaphragm  was  ruptured  on  the  right  side  te 
about  four  inches  from  before  backwards,  and  wie  liver  protruded  throii|^ 
the  aperture  into  the  chest.     On  opening  the  head,  about  two  taMoipoo» 
f uls  of  blood  were  found  effused  between  the  membranes ;  and  the  i 
of  the  brain  was  unhealthy.     There  were  no  marks  of 
There  was  not  the  slightest  scratch,  abrasion,  or  discolc 
but  the  sixth  and  seventh  ribs  were  broken 
extremities.     From  the  state  of  the  brain  it  was 
man  had  had  an  apoplectic  seizure,  and  had 

Ruptures  of  the  liver  g^^^^^'^J^yP'O'^jJllJ^r  ■ 

One  case  has  been  related  (ev      ^  ^      ^'^ 
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and  a  case  occurred  in  which  a  patient  in  Gfny's  Hospital  snrvived  this 
accident  ten  days.  On  inspection,  it  was  found  that  the  diaphragm  had 
been  mptared  as  well  as  the  liver,  and  that  the  two  had  anited,  an  abscess 
baying  been  formed  between  them.  The  liver  had  been  lacerated  on  its 
right  side.  (*  Lancet,'  1864,  Dec.  p.  716.)  In  another  case,  in  which  the 
patient  snrvived  ten  days,  death  took  place  from  internal  heemorrhage.  On 
inspection  there  was  a  rapture  of  the  right  border,  involving  the  entire 
thickness  of  the  liver.  It  arose  from  a  fall  from  a  three-storey  window. 
There  were  no  external  marks  of  injury.  (*Amer.  Jour.  Med.  Sci.'  April, 
1870,  p.  415.)  Another  case  proved  fatal  in  twenty-four  hours.  (Ibid,  July, 
1870,  p.  145.)  In  a  case  in  which  the  liver  was  found  adhering  to  the 
false  ribs,  a  &tal  rupture  was  caused  as  a  result  of  violent  muscular  action. 
The  liver  was  large  and  its  substance  brittle  ('  Yierteljahrsschrift,'  April, 
1872,  p.  324). 

Ruptures  of  this  organ  may  take  place  from  violence  applied  to  the 
ehett^  and  there  may  be  no  marks  of  injury  in  the  region  of  the  liver. 
(*  Med.  Times,'  Aug.  30, 1851,  p.  234;  *  Med.  Gaz.'  vol.  47,  p.  156.)  In  the 
case  of  Beg,  v.  Cufferij  (Liverpool  Wint.  Ass.  1863),  a  question  presented 
itself  in  reference  to  these  ruptui*e8,  as  to  the  time  required  for  the  efEusion 
of  a  large  quantity  of  blood  into  the  abdomen  when  none  of  the  large 
vessels  are  involved  in  the  laceration.  A  police-constable  was  charged  with 
having  caused  the  death  of  a  man.  The  deceased  was  drunk,  had  fallen 
three  times,  and  had  been  kicked  and  maltreated  by  a  mob.  The  prisoner 
took  or  dragged  him  to  the  station,  and  in  an  attempt  to  escape,  he  knocked 
down  the  deceased  and  fell  on  him,  his  knee  striking  the  abdomen.  The 
deceased  appeared  to  suffer  great  pain  when  he  was  lifted  up,  but  he  was 
able  to  walk  to  the  station  with  assistance  :  when  there  he  soon  became 
insensible,  breathed  heavily,  and  died  fifteen  or  twenty  minutes  afterwards. 
On  inspection,  the  liver  was  found  to  be  ruptured  in  three  places,  but 
none  of  the  large  blood-vessels  were  involved.  Upwards  of  thi*ee  pints  of 
blood  were  efEused  in  the  abdomen,  and  the  medical  witnesses  agreed 
that  death  was  owing  to  internal  hsBmorrhage  as  a  result  of  the  ruptures. 
The  question,  however,  arose  whether  the  ruptures  were  caused  by  the 
Tiolence  of  the  prisoner  about  twenty  minutes  before  death,  or  by  any  of 
the  falls  and  ill-treatment  which  the  deceased  had  previously  sustained. 
It  was  contended  in  favour  of  the  prisoner,  that  so  large  a  quantity,  of 
blood  could  not  be  effused  in  so  short  a  period  as  a  quarter  of  an  hour  or 
twenty  minutes,  when  the  rupture  involved  only  the  substance  of  the 
liTer  and  not  the  large  blood-vessels.  Heuce  it  was  alleged  the  rupture 
mast  have  been  caused  by  the  previous  violence.  One  medical  witness 
thought  it  possible  that  this  quantity  of  blood  might  have  escaped  from 
the  smaller  vessels  within  the  time  mentioned ;  another  thought  that  it 
would  have  taken  at  least  half  an  hour  for  such  an  extensive  effusion  to 
be  produced.     The  prisoner  was  acquitted. 

The  question  here  raised  was  based  on  a  refined  speculation,  and  it  is 
not  surprising  that  the  witnesses  differed.  The  violence  received  before 
the  prisoner  took  the  deceased  into  custody,  was  admitted  to  have  been 
qnite  sufficient  to  account  for  the  raptures  of  the  liver  and  the  fatal 
hemorrhage,  and  there  was  nothing  to  fix  it  on  the  act  of  the  prisoner. 
We  have  no  means  of  measuring  the  rapidity  with  which  blood  flows  on 
these  occasions.  It  is  stated  that  the  liver  was  ruptured  in  three  places ; 
hence  an  extensive  bleeding  surface  must  have  been  exposed.  The  man 
was  able  to  walk  after  the  violence ;  and  this  exertion  may  have  added  to  the 
haemorrhage.  Lastly,  the  bleeding  would  probably  continue  after  death,  » 
80  long  as  the  blood  retained  its  warmth  and  fluidity.  The  prisoner 
was  acquitted,  not    because  the'  amount  of    ef[xx,^\oii  ^^^  \TL^^T^&>sNei^ 
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witb  the  time  assigned,  bat  becanee  there  was  a  failnre  of  eridanoe  to  show 
that  the  raptare  was  oaaaed  by  hie  violenoe.  ABBaming  that  the  raptut 
existed  when  the  deceased  was  struck  by  the  prisoner,  it  might  have  ben 
a  qneatioD  whether  his  violence  had  not  accelerated  death  by  ind-vuii^ 
the  hieinorrhage. 

Woundi  of  the  gall-bladder. — Wonnds  and  rnptares  of  the  gall-Uiddcr 
are  necessarily  attended  with  ^e  eSaaion  of  bile.  This  irritant  fluid  finds 
its  way  into  the  cavity  of  the  abdomen,  and  the  penon  dies  from  peritonitii. 
In  a  fatal  case  of  this  description,  an  old  man,  while  ^tting  out  of  bed, 
fell  with  great  violence  on  the  floor.  He  died  from  peritonitis  in  for^. 
eight  honra.  The  gall-bladder  was  rnptored,  and  a  lai^  stone  was  fonnd 
impacted  in  the  cystic  dnct.     ('Med.  Gas.'  vol.  3?,  p.  968.) 

For  the  better  comprehension  of  medical  evidence  in  reference  to 
rnptnres  and  wonnds  of  the  liver  and  gall-bladder,  an  engraving  it  snb- 
joined,  fig.  132,  representing  the  onder  sorface  of  the  liver,  with  tiie  relatin 
position  of  the  larger  blood-vessels,  1.  The  right  or  large  lobe.  2.  The 
left  lobe.  3.  The  lobas  quadratns.so  named  from  its  ehape.  i.  The  lohu 
Spigelii.  5.  The  iobos  candi- 
tns.  6.  The  longitudinal  fisavc'i 
the  numeral  ia  placed  on  tbt 
rounded  cord,  the  remains  of  tb 
umbilical  vein.  7.  The  pou 
hepatis.  8.  The  fisanre  of  tlie 
ductna  or  canalis  venoens.  Tha 
obliterated  cord  of  the  dnctii 
Been  paBsing  backwards  to  ba 
attached  to  the  (Hjata  trf  the  in- 
ferior vena  cava  (9).  10.  The 
gall-bladder  with  its  wideat 
part  or  fandna  projecting 
Rlightly  beyond  the  anterior 
margin.  11.  The  transverse  fis- 
sure containing  from  before 
backwards  the  hepatic  dnct,  the  hepatic  artery,  and  the  portal  Ttdn. 
12.  The  vena  cava.  13,  14.  Depression  produced  by  viscera  covered  l^ 
the  liver.  15.  The  posterior  border  of  the  liver;  the  notch  17  cone- 
Hpondingwith  the  spine.  16.  The  notch  in  the  anterior  border  Bepaiating 
the  two  lobes.  It  is  in  this  border  that  rnptnres  most  commonly  laks 
place,  and  in  the  edge  of  the  right  or  large  lobe. 

Itupturei  of  the  spleen. — Kuptnres  of  the  spleen  may  occur  eitlier 
from  violence  or  diseaKe,  and  it  would  appear  from  the  following  cue 
('  Med.-Chir.  Rev.'  Oct.  1839),  that  a  slight  degree  of  violence  is  Bufficient 
to  rupture  this  organ,  while  there  may  be  no  marks  of  injury  externally. 
A  middle-aged  mau  waa  observed  fighting  with  a  boy  about  fourteen  yeare 
i)f  age,  who  in  sfatnre  scarcely  reached  to  hia  waist.  When  the  fight  hsd 
terminated  the  boy  ran  away  :  the  deceased  was  observed  to  become  weak 
and  faint,  and  he  complained  of  uneasiness  in  his  left  side.  He  expired  ■ 
few  minutes  afterwards.  On  inspection,  no  marts  of  violence  could  be 
detected  externally ;  but  the  cavity  of  the  abdomen  contained  a  lai^ 
quantity  of  blood.  The  spleen  was  found  enlarged,  and  so  softened  that 
its  atmctnre  was  broken  down  by  the  slightest  pressure.  There  was  a 
laceration  acrosa  its  surface,  about  half  an  inch  in  depth,  from  which  the 
fatal  bleeding  had  proceeded.  A  similar  case,  in  which  death  occurred  in 
fifteen  minutes,  is  reported  in  the  '  Med.  Gas.'  vol.  35,  p.  942,  The  rupture 
was  caused  by  a  blow,  but  there  waa  no  mark  externally  to  indicate  that* 
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ilow  bad  been  struck.  A  case  of  spontaneous  mptare  of  the  spleen,  which 
ras  enlarged  and  in  a  diseased  condition,  is  reported  in  the  same  jonmal 
or  Jane,  1842.  A  little  girl  died  in  fourteen  hours  from  rupture  of  the 
pleenu  The  rupture  had  arisen  from  the  wheel  of  a  cart  passing  over  her 
K)dj.  There  was  no  mark  of  external  yiolence.  It  is  highly  probable 
bat^  when  the  liver  and  spleen  are  ruptured  from  slight  causes,  the  struc- 
ure  of  these  organs  will  be  found  to  be  in  a  diseased  condition — a  circum- 
tanoe  which  might  in  some  cases  be  regarded  as  mitigatory  of  the  act  of 
^n  assailant.  (*  Med.  Gaz.'  vol.  35,  p.  942.)  A  man,  set.  24,  fell  from 
>  maat-head,  twenty-five  feet  in  height,  and  it  was  thought  that  he.  had 
alien  on  his  back.  He  was  rowed  a43hore  and  walked  to  the  hospital, 
rhere  he  arrived  about  an  hour  after  the  accident.  He  died  in  a  quarter 
)f  an  hour,  apparently  from  internal  haemorrhage.  On  inspection,  there 
^ere  no  external  signs  of  injury.  The  abdomen  contained  several  pints  of 
>lood.  The  spleen  was  torn  transversely  through  its  middle,  and  the 
(plenio  vein  was  lacerated  in  a  longitudinal  direction.  This  organ  was 
kbout  twice  its  natural  size,  soft,  and  had  the  appearance  of  a  large  ague 
tplcen.  (*  Lancet,*  1864,  II.  p.  716.)  The  exertion  of  walking  probably 
ed  to  the  fatal  effusion,  and  accelerated  death. 

Bniptures  of  the  kidneys. — The  kidneys  are  occasionally  ruptured  from 
riolence ;  but  this  appears  to  be  a  rare  accident.  Two  cases  were  reported 
x>  the  Med.-Chir.  Soc.  (*  Lancet,*  Nov.  1843.)  In  one,  the  person  re- 
covered ;  in  the  other,  death  did  not  take  place  for  a  considerable  time.  In 
mother  case,  the  injury  occurred  during  a  scuffle :  its  existence  was  not 
inspected  during  life.  A  rupture  of  the  kidney  may  be  produced  without 
my  prominent  symptoms,  and  cause  death  in  a  few  hours.  A  man,  set.  60, 
Kras  run  over  by  a  light  cart.  He  walked  to  the  house  of  a  friend  at  a 
ihort  distance,  and  went  with  him  to  the  hospital  in  a  cab.  It  was  found 
that  three  ribs  were  fractured,  but  there  was  no  urgent  symptom  or  sign 
>f  collapse.  He  was  treated  for  fractured  ribs,  and  then  walked  home  with 
[lis  friend  and  went  to  bed.  Between  five  and  six  hours  after  the  accident 
he  was  observed  to  sit  up  in  bed  and  suddenly  fall  back  dead.  On  inspec- 
bion,  no  bruise  or  woand  of  any  kind  was  found  on  the  injured  side.  There 
was  a  large  quantity  of  fiui^  and  coagulated  blood  in  the  abdomen.  This 
bad  evidently  proceeded  from  the  right  kidney,  wnich  was  torn  in  half 
bransversely  through  the  pelvis.  The  ninth,  tenth,  and  eleventh  ribs  were 
Eractured.  It  is  probable  that  the  blood  had  escaped  slowly  from  the 
raptured  organ.  The  case  proves  that  a  kidney  may  be  torn  in  halves  and 
^et  the  person  possess  a  power  of  locomotion  and  muscular  exertion. 

Muptures  and  wounds  of  the  intestines, — Ruptures  of  the  intestines 
sometimes  occur  from  disease ;  and,  in  a  case  of  rupture  alleged  to  have 
been  produced  by  violence,  we  must  always  take  this  possible  objection  into 
account.  The  ruptured  part  of  the  bowel  should  be  carefully  examined,  in 
order  to  see  whether  there  are  any  signs  of  ulceration  or  softening  about  it. 
If  not,  and  there  is  clear  evidence  of  violence  having  been  used,  it  is  im- 
possible to  admit  this  speculative  objection.  If  with  the  proof  of  violence 
fchere  should  also,  be  a  diseased  condition  of  the  bowel,  we  may  be  required 
to  say  whether  this  did  not  create  a  greater  liability  to  rapture — ^a  point 
which  must  be  admitted.  (See  'Watson  on  Homicide,  p.  159 ;  Henke's 
•  Zeitschrift  der  S.  A.*  1836 ;  '  Erg.  H.*  vol.  22  ;  and  '  Brit,  and  For.  Rev.' 
vol.  4,  p.  519.)  The  intestines  may  be  ruptured  by  an  accidental  fall. 
('Med.  Times  and  (jaz.*  1861,  I.  p.  403.)  Eupture  of  the  intestines 
may  sometimes  occur  from  very  slight  causes.  Ajiy  force,  as  a  smart  shock 
suddenly  applied  to  the  abdomen,  will  sometimes  suffice  to  cause  it.  A 
case  has  already  been  related  where  the  blow  of  a  pebble  ruptured  the 
jejmmm  of  a  young  girl  by  striking  the  abdomeiu    Al  c»a^  Ss^  x^^iN^l^Ss^^ 
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whicli  tliero  was  no  doubt  that  the  ileum  had  been  raptnred  by  a  kick  on 
the  abdomen,  leading  to  death  by  peritonitis.  The  coroner  and  jnry  appear 
to  have  thonght  that,  as  there  was  no  mark  of  contusion  or  ecchjmosiB  on 
the  abdomen,  the  blow  could  not  have  been  the  cause  of  the  mischief; 
hence  they  came  to  a  verdict  that  the  deceased  had  died  from  inflammation 
of  the  bowels  depending  on  some  unknown  causes.     ('  Lancet,'  Aug.  9, 
1846,  p.  15.)     It  is  wor^y  of  remark,  that  a  rupture  of  the  intestines  does 
not  necessarily  deprive  a  person  of  the  power  of  locomotion.   A  boy,  etl3, 
had  his  duodenum  completely  ruptured  across  by  a  blow :  he  walked  a 
mile  with  but  little  assistance,  but  he  died  in  thirteen  hours.    Q  Med.  Gai.' 
vol.  12,  p.  766.)     A  boy  of  13  was  struck  by  a  cricket-ball  in  the  right 
groin,  in  spite  of  which  injury  he  remained  on  the  gpround  more  than  an 
hour  and  a  half,  and  then  walked  more  than  a  mile  to  his  home.    He  died 
on  the  fifth  day  from  peritonitis,  as  a  result  of  rupture  of  the  intestines 
and  escape  of  the  contents.    (^  Amer.  Jour.  Med.  Sci.'  April,  1870,  n.  485.) 
A  kick  in  the  same  part  led  to  rupture  of  the  small  intestines,  and  death  in 
twelve  hours.    ('  Vierteljahrsschr.  d.  ger.  Med.*  April,  1872,  p.  235.)  That 
rupture  of  the  intestines  is  not  incompatible  with  the  power  of  locomotion 
is  also  proved  by  a  case  where  the  cescum  was  ruptured :  the  man  mis 
able  to  walk  after  the  accident,  but  he  died  in  twenty-four  hours.    Other 
instances  of  this  kind  are  reported  by  Henke.     The  ileum  is  observed  to  he 
most  liable  to  rupture  from  accident.     In  1861,  a  man  was  brought  into 
Guy's  Hospital.     He  was  able  to  walk  to  his  bed,  and  he  did  not  appear  to 
be  seriously  injured,  although  it  was  stated  that  a  bale  of  wool  had  fallen 
on  him.     In  the  evening  he  became  collapsed,  and  he  died  twelve  hours 
after  his  admission.     On  inspection,  about  a  pound  of  blood  was  effused  in 
the  abdomen,  and  a  portion  of  the  ileum  was  found  lacerated — the  laoeratbn 
extending  into  the  mesentery  and  including  the  blood-vessels.     The  lacera- 
tion was  about  an  inch  and  a  half  long,  and  the  bowel  was  divided  not 
quite  through.     The  intestines  were  much  matted  together  by  lymph  and 
blood,  the  result  of  peritoneal  inflammation.     There  had  been  only  shgfat 
extravasation  of  the  contents.     ('Med.  Times  and  Gaz.*  Sept.  1861.)    In 
two  fatal  cases  of  ruptured  jejunum,  one  arising  from  a  kick  on  the 
abdomen  and  the  other  from  an  accidental  fall,  it  was  observed  that  the 
power  of  locomotion  and  muscular  exertion  was  retained. 

Punctured  wounds,  which  merely  touch  the  bowels  without  laying  open 
the  cavity,  are  liable  to  cause  death  by  peritonitis.  These  injuries  to  the 
intestines  sometimes  destroy  life  by  shock  ;  there  is  but  little  blood  effused, 
and  the  wounded  person  dies  before  peritonitis  can  be  set  up.  Severe 
wounds  to  the  intestines  may,  however,  be  inflicted  almost  without  the 
consciousness  of  the  individual,  and  the  wounded  person  may  be  able  to 
walk  a  considerable  distance.     ('Med.  Gaz.'  vol.  46,  p.  24.) 

Wounds  and  ruptures  of  the  stomach. — ^Wounds  and  ruptures  of  the 
stomach  may  cause  death  by  shock;  ruptures  commonly  give  rise  to 
severe  pain,  sufficient  of  itself  to  bring  about  speedy  death.  The 
stomach  may  be  ruptured  from  spontaneous  causes,  as  in  ulceration  from 
disease  ;  but  sometimes  there  is  no  morbid  cause  apparent.  In  1828,  a  man, 
8dt.  34,  was  brought  into  hospital,  complaining  of  severe  pain  in  the 
abdomen.  Ten  hours  afterwards  he  was  seized  with  violent  vomiting,  the 
pain  ceased,  the  vomiting  also  ceased,  and  he  died  in  five  hours  more.  The 
posterior  surface  of  the  stomach  was  found  lacerated  to  the  extent  of  three 
inches,  and  its  contents  had  escaped  through  the  aperture :  the  mucous 
membrane  was  reddened,  but  there  was  no  thickening,  ulceration,  or  any 
apparent  disease.  ('  Med.  Gaz.'  vol.  2,  p.  182  ;  also  '  Dub.  Med.  Jour.'  May, 
1845  ;  and  '  Ed.  Med.  and  Surg.  Jour.*  Oct.  1845,  p.  522.)  In  a  similar 
case,  a  boy,  oet.  10,  had  gi:eat  pain  in  the  abdomen,  which  was  much  swolleDy. 
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And  he  died  in  a  few  hoara,  in  a  stete  at  collapse. 

extremity  of  the  stomach,  which  waa  Boftened,  but  not  otherwise  dieeased, 

wu  found  raptured.    '  (Lancet,'  Jon.  3, 1816,  p.  IS.)    A  man,  et.  30,  labonr- 

\ag  usder  intermittent  fever,  died  anddenly,  after  having  been  to  the 

water-cloBet.      On    inspection,  fik.  i». 

the  stomach  was  found  rnptnred 

on  ita  anterior  eorface,  to  the 

extent    of    about    two   inches, 

and  the  contents  had  escaped 

into  the  abdomen.     There  waa 

DO  softeuing  or  morbid  change 

in  the  coats,  with  the  exception 

that  tbe  mucous  membrane  was 

dotted  with  redness  for  a  slight 

distance  around  the  aperture. 

{'PhiL  Med.  Exam."  Nov.  1846. 

p.  695.)     A  case  occurred  in 

which  the  stomach  was  ruptured 

at  its  pyloric  end.     The  spleen 

was  also  ruptured  by  the  same 

accident — a  fall  of  aboot  twenty 

feet.     The  man  died  in  about 

fourteen  boars,  evidently  from 

internal     haemorrhage.       The 

rapture  was  about  five  inches 

in  length,  and  extended  from 

the  pyloric  end  of  the  stomach 

into  the  daodennm.      ('  Amer. 

Joop.  Mod.  Sci."  Oct.  1870,  p. 

575.)    A  remarkable  feature  of 

this  case  was  that  there  was  "o  ,^  .„ 

indication  of  bruise   or  other    lo!  Aixcnding portion ordw- 

exteraal   injury.     Such  an  in-  ifcnom, 

jnry  is  not  inconsistent  with  the  power  of  locomotion,  although  it  may 

be  doubted  whether  in  the  case  reported  the  lam  rent  in  the  stomach 

took  place  nntil  jnat  before  death.     ('  Brit.  Med.  Jonr.'  1870,  H.  p.  617.) 

It  is  obvious  that,  in  alleged  leiceratious  from  violence,  this  liability  to 

spontaneons  rapture  must  not  be  forgotten.     Penetrating  wonnds  of  the 

irtomach  generally  prove  rapidly  mortal ;  but  they  seldom  form  a  subject 

for  medico-legal  investigation.     A  case  was  tried  at  the  Norwich  Assues 

in  1832,  in  which  a  man  was  chai^^  with  the  murder  of  hts  wife,  by 

throwing  at  her  a  red-hot  poker.     The  weapon  conipletely  perforated  her 

stomach,  and  the  woman  died  in  six  hours. 

The  illustration,  fig.  134,  p.  674,  represents  the  stomach,  and  the  small 
and  large  intestines.  The  stomach  is  seen  in  section,  with  its  cavity  laid  open. 
a.  The  stomach,  with  its  cavity  seen  in  section,  b.  The  cesophagns,  or 
gullet,  opening  into  e,  the  cardiac,  or  larger  end  of  the  stomach  (on  the 
left  of  the  body),  d.  The  pyloric,  intestinal,  or  -right  end  of  the  stomach. 
e.  The  sitaation  of  the  pylorus,  or  valve  which  separates  the  cavity  of  the 
stomach  from  that  of  the  intestines.  /.  The  dnodenum,  or  first  portion  of 
the  smalt  intestines  seen  in  section,  g.  The  convolutions  of  the  jejnnum, 
or  second  portion  of  the  small  iutostinea.  k.  The  convolutions  of  the 
ileum,  or  the  third  and  lowest  portion  of  the  small  intestines,  t.  The 
ciecum,  or  blind-bowel,  the  first  portion  of  the  lai^  intestines.  I:  The 
vermiform  appendix  of  the  cKCum.  I  m  n.  The  ascending,  transverse, 
and  descending  colon,  or  second  portioa  oE  the  ^at^b  uite^TA%-  o.  ^^ItM 
TOL.  I.  t  ^ 


1.  ISK^bagm  or  mallei 
1.  CudlKoilllnoIUH 

CutlUc  or  gTf4ricr  «n 


Uwli  [oniltiidliul  dl- 
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u^oid  flexnre  of  tbe  descending  colon,    f.  The  rectum,  or  lower  \kk\ 

the  third  and  lut  portion  of  the  large  intoitiiws. 

Fig.  135  Topresenta,  in  outline,  the 
stomach  and  dnodenom,  with  the  linr, 
spleen,  and  pancreas.  1.  The  UT«r,  of 
which  the  nnder  surface  ia  here  aeen,  ii 
i-aised  and  tnmed  back,  aa  aa 
the  other  viscera  oorered    by 


to  enoK 

it    Iti> 


divided  into  two  aneqaal  parts  b;  t 
longitudinal  fiaaore — Been  in  the  npper 
margin— the  right  or  large  lobe  being  cb 
.  the  left  of  the  engraving,  and  the  Irft  or 
amall  lobe  being  on  the  right.  2.  The 
tiwiaverse  fissnre  of  the  liver.  3.  The 
gall-bladder,  of  a  pjriform  shape,  of  whidi 
the  neck  is  towards  the  centre  of  tiie  linr 
and  the  tfaiokeat  part  or  fandos  is  tanrii 
the  anterior  margin.  4.  Bepreaenia  Ibc 
atomach.  5.  The  entrance  of  the  gnllff 
at  oeeophagns — the  cardiac  opening;  and 
6.  The  aitnation  of  the  pjloma.  or  into- 
tina]  opening.  7,  8.  The  duodenam,  tt 
first  part  of  the  small  inteetinea,  in  ill 
descending  andtranareteeportions.  d.Tbe 
pancreas.  10.  The  spleen.  11  and  12.  Tlw 
aorta. 

Rwptura*  of  Ike  iladder.— Thia  injuil 
is  freqaentij  the  resnlt  of  blows  on  tt* 
lover  part  of  the  abdomen.  Tbe  princifsl 
qnestionain  reference  to  the  accident  aif: 
— Was  the  raptnre  the  result  of  wilfn) 
violence,  or  of  an  accidental  fall? — or, 
IJid  it  proceed  from  Hpontaneons  causes,  as  from  over-diatenHion  ?  Tbf 
spot  in  which  mpture  commonly  takes  place  is  in  the  upper  and  back  part, 
where  the  bladder  is  covend 
by  the  peritoneum.  The  aper- 
ture is  sometimes  lai^;^  X 
otbers  small ;  but  the  effect  i» 
that  the  urine  is  effused,  and 
death  takes  place  sooner  or 
later  from  inflammation-  Bop- 
tares,  wben  attended  with  ei- 
travasation  of  urine  into  the 
peritoneal  cavity,  are  ahnoat 
tinifonnly  fatal  ;  but  if  the 
raptnre  occnra  in  the  under 
part  of  the  bladder,  and  thc 
ui-ine  finds  its  way  into  the  cel- 
lular tisane,  the  medical  opinioa 
is  not  BO  unfavourable.  Synu' 
has  reported  a  case  of  recover}' 
under      these      circnmstaacea. 

Tka  liver,  MoinKk.  mi  dundnnnni.  In  tbtlr  nlailvf  potilkm    (*  Surg.  Contributions,'  p.  332.) 

wi  I  c  puHToi  uui  ■piKii.  Some  observers  have  even  nirt 

with  cases  of  recovery  where  it  was  asserted  that   the  peritoneum  wa* 
involved   in   the  rupture.     A   case    of    this   description    was    reported 
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(*  Lancet/  Nov.  1843)  ;  and  another  in  which  the  patient,  while  his 
bladder  was  full,  Rtrack  the  lower  part  of  his  abdomen  against  a  post. 
He  fell,  bat  was  afterwards  able  to  reach  his  home  with  some  difficulty,  at 
a  distance  of  one  hnndred  yards.  He  suffered  nnder  all  the  nsnal  symptoms, 
and  in  eighteen  hoars  peritonitis  appeared.  This  was  snbdaed,  bnt  again 
sapervened,  apparently  from  rapture  of  the  adhesions.  In  two  months, 
howerer,  the  patient  had  wholly  recovered.  ('Lancet,'  July  25,  1846, 
p.  112.)^  Another  pase  of  recovery  from  this  injaiy  is  reported.  (*  Amer. 
Jour.  Med.  Sci.'  Oct.  1872,  p.  579.) 

The  usual  period  at  which  death  occurs  from  this  accident  is  in  from 
three  to  seven  days;  but  in  one  case  the  person  did  not  die  until  the 
fifteenth  day.  The  cause  of  death  is  obviously  peritoneal  inflammation ; 
bat  a  person  may  die  suddenly  from  this  injury  as  a  result  of  shock. 
('Assoc.  Jour.'  Jan.  28,  1853,  p.  88.)  A  man,  while  struggling  with 
another,  i*eceived  a  severe  kick  on  the  lower  part  of  the  abdomen.  He  fell 
backwards,  and  died  immediately.  On  inspection,  the  brain  was  congested, 
bot  otherwise  healthy ;  the  heart  was  free  from  disease,  but  much  dis- 
tended with  black  coagulated  blood.  The  bladder  presented,  on  the '  left 
aide  of  the  body,  a  rent  of  about  two  inches  ;  but  this  organ  was  in  other 
vespects  healthy,  as  well  as  the  urethra.  There  was  some  bloody  effusion 
in  the  cellular  tissue.  The  peritoneum  and  viscera  of  the  abdomen  were 
uninjured.     There  were  no  marks  of  violence  on  the  body. 

When  these  ruptures  are  produced  by  blows,  they  are  rarely  accom- 
panied by  marks  of  ecohymosis,  or  of  injury  to  the  skin.  Thus,  then,  there 
may  be  no  means  of  distinguishing,  by  external  examination,  whether  a 
rupture  was  really  due  to  violence  or  to  spontaneous  causes.  During 
a  qnarrel  one  man  struck  another  a  severe  blow  on  the  lower  part  of  the 
abdomen.  The  latter  was  carried  home,  confined  to  his  bed,  and  died  in 
seven  days.  There  were  only  a  few  superficial  excoriations  on  the  skin 
of  the  abdomen.  The  bladder  was  found  ruptured  to  the  extent  of  two 
inches  in  its  upper  and  back  part ;  it  was  highly  inflamed.  Throughout 
the  abdomen  there  were  the  marks  of  general  peritoneal  inflammation, 
of  which  the  man  had  died.  There  was  a  sanguineous  fluid  effused, 
exhaling  a  strong  ammoniacal  odour.  (*  Ann.  d*Hvg.'  1836,  207.)  Some 
donbt  was  thrown  on  the  correctness  of  the  meaical  opinion,  that  the 
rapture  had  been  caused  by  a  blow,  because  there  was  no  ecchymosis  or 
other  mark  indicative  of  a  severe  blow  over  the  region  of  the  bladder. 
The  witnesses  properly  answered,  that  ruptures  of  the  viscera  of  the 
abdomen  from  violence  were  not  necessarily  attended  with  the  marks  of 
violence  found  in  injuries  to  other  parts,  owing  to  the  yielding  and  elastic 
nature  of  the  parietes.  One  of  them  mentioned  a  case  that  had  occurred 
to  him,  where  a  soldier  had  received  in  the  abdomen  a  kick  from  a  horse, 
which  had  ruptured  the  small  intestines,  and  caused  death ;  bat  there  was 
hot  the  slightest  trace  of  violence  externally. 

In  another  case  {Beg,  v.  Ecdes,  Lancaster  Lent  Ass.  1836),  the  prisoner, 
who  was  half-intoxicated,  met  the  deceased  on  the  high  road,  and  without 
receiving  any  provocation  gave  him  a  violent  kick  on  the  lower  part  of  his 
abdomen.  The  deceased  turned  sick ;  he  attempted  to  pass  his  urine,  but 
oonld  not ;  he  was  conveyed  home,  and  died  from  peritonitis  in  five  days. 
There  was  no  ecchymosis,  or  other  injury  to  the  skin  indicative  of 
oxtemal  violence ;  but  the  bladder  was  found  ruptured,  and  the  contents 
extravasated.  The  rupture  was  attributed  to  the  blow  inflicted  by 
the  prisoner.  In  the  defence,  it  was  urged  that  as  there  was  no  mark 
of  a  blow,  the  rupture  might  have  occurred  spontaneously  from  simple 
over-distension.  The  judge  observed  that  if  the  rupture  was  thus  occa- 
sioned, it  was  extraozdinary  that  it  should  have  Yiik^^^iSEA^  YCKa^s^vb^dfi^ 
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after  a  violent  blow  liad  been  struck  on  the  part.  The  distensiGn  of  the 
organ  might,  however,  have  rendered  the  blow  vuyre  dangerotu  than  it 
otherwise  would  have  been.     The  prisoner  was  convicted. 

As  an  attempt  may  be  made,  in  cases  in  which  death  has  resulted  from 
this  injory,  to  refer  rapture  of  this  organ  to  natural  causes,  it  msy  be 
observed  that  this  is  an  unusual  occurrence ;  a  mpture  is  almost  always 
the  result  of  violence  directly  applied  to  the  part,  while  the  organ  is  io  a 
distended  state.     A  spontaneous  rupture  may,  however,  occur:   1.  When 
there  is  paralysis,  with  a  want  of  power  to  expel  the  nrine.     2.  When  the 
bladder  is  ulcerated,  or  otherwise  diseased.     8.  When  there  is  an  obBt^l^ 
tion  in  the  urethra  from  stricture  or  other  causes.     For  a  fatal  case  of 
rupture  of  the  bladder  arising  from  obstruction  as  a  result  of  disease, 
see  '  Med.  Times  and  Oaz.'  Dec.  13, 1856,  p.  590.    The  causes  of  spontaneons 
rupture  are  recognizable  by  ascertaining  the  previous  condition  of  the 
deceased,  or  examining  the  bladder  and  urethra  after  death.     If  a  xnaa 
were  in  good  health  prior  to  being  struck ;  if  he  suddenly  felt  intense  pais, 
could  not  pass  his  urine  afterwards,  and  died  from  an  attack  of  peritoniiiB 
in  five  or  six  days;  if,  after  death,  the  bladder  was  found  lacerated, 
but  this  organ  and  the  urethra  were  otherwise  in  a  healthy  conditioDt 
there  can   be  no  doubt  that  the  blow  must  have  been  the  sole  came 
of  mpture  and  death.    A  diseased  state  of  the  bladder  might  probably 
diminish  the  responsibility  of  an  accused  person  for  the  consequences; 
therefore  the  state  of  this  organ  should  be  closely  looked  to  on  these 
occasions.     From  the  case  mentioned  above,  it  might  be  inferred,  that  the 
fiict  of  the  bladder  being  distended  at  the  time  of  the  blow,  would  be 
held  an  extenuating  circumstance ;  but  we  can  hardly  suppose  that  such 
would  be  the  deliberate  opinion  of  our  judges.     (See  p.  675.)     The  fact 
is,  this  most  serious  injury  is  never  liable  to  occur  from  violence,  except 
when  the  bladder  is  distended.     If  a  pregnant  woman  be  killed  by  a  blow 
on  the  abdomen,  which  causes  rupture  of  the  uterus,  the  act  cannot  be 
regarded  as  admitting  of  mitigation  because  the  uterus  is  only  occasionally 
in  this  distended  state. 

The  bladder  ruptured  by  an  accidental  fall. — The  following  case  shows 
that  this  accident  may  readily  occur.  A  woman,  set.  26,  fell  forwards  over 
the  edge  of  a  tab,  and  fainted  immediately.  On  recovering  herself,  she 
complained  of  intense  pain  in  the  abdomen,  with  inability  to  pass  the 
urine.  Peiitonitis  came  on,  and  she  died  in  a  week.  On  inspection,  a 
small  aperture  was  found  in  the  upper  part  of  the  bladder ;  the  peritoneom 
was  extensively  inflamed  owing  to  the  urine  which  had  become  effused. 
The  ruptured  surfaces  had  become  partly  glued  together.  ('  Ed.  Med.  and 
Surg.  Jour.'  Oct.  1836.)  Eupture  of  the  bladder  may  take  place  from  an 
accidental  fall,  and  cause  death  without  necessarily  laying  open  the  peri- 
toneal cavity.  For  two  cases  of  this  kind  see  '  Med.  Gaz.'  vol.  36,  p.  62L 
The  patients  were  sailors  who  fell  from  their  hammocks  while  in  a  state  of 
intoxication.  The  usual  symptoms  followed ;  one  died  in  five,  and  the 
other  in  eight  days,  from  peritonitis  ;  and  after  death  it  was  found,  in  one 
instance  at  least,  that  the  bladder  had  been  ruptured  in  the  usual  situation, 
but  the  ]>eritoneum  was  entire,  although  in  a  state  of  intense  inflammation. 
Another  case  of  this  kind,  which  was  the  subject  of  a  trial  (Reg.  v.  Dixou, 
Durham  Lent  Ass.  1846).  The  prisoner  kicked  the  deceased  in  the  pobio 
region  from  behind.  Th^jUMi  died  from  peritonitis  in  thirty-five  honn. 
On  inspection,  the  bhdllif|||fcfoQlid  raptured  near  its  neck  for  about  half 
an  inch,  immedMri^^^^^B|A  to  the  left  of  the  prostate  gland.  The 
urine  was  exteM^^  ^^^BUwr  tissne  of  the  scrotum  :  but  although 
there  was  J||^^  ^^B^  ^^  peritoneum  was  not  lacerated.    A 

remari"**'^^^  ^^Kli.5^1,  ^  j^^  jj^^  ^j^  ^j^^  sixth  day  from 
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raptnre  of  the  bladder;  and  after  death,  although  the  peritonetim  was 
laoBrated,  and  the  cavity  of  the  abdomen  was  filled  with  dark-colonred 
nrine,  there  was  no  sign  of  peritoneal  inflammation.  ('  Lancet,'  Dec.  19, 
1846,  p.  660.)  This  accident  is  liable  to  occur  in  women  dnring  parturition, 
owing  to  the  pressure  of  the  child's  head;  an  occurrence  which  may 
throw  a  charge  of  malapraxis  on  the  medical  attendant.  He  is  expected  to 
know  the  probability  of  such  an  accident  occurring,  and  to  guard  against  it, 
if  necessary,  by  the  use  of  the  catheter.  In  Beg,  v.  Balsoner  (Liverpool 
Lent  Ass.  1838),  a  surgeon  was  tried  on  a  charge  of  this  kind.  It  is 
important  to  remember,  that  although  rupture  of  the  bladder  is  commonly 
attended,  at  the  time  of  its  occurrence,  with  intense  pain,  sickness,  and 
prostration  of  strength,  yet  persons  may  occasionally  retain  the  power  of 
exerting  and  moving  themselves  after  the  accident. 

In  punctured  and  incised  wounds  of  the  bladder,  the  urine  is  imme- 
diately extravasated,  but  in  gunshot  wounds  the  extravasation  does  not 
commonly  take  place  until  the  sloughs  have  separated.  Thus,  life  may  be 
protracted  longer  in  cases  of  gunshot  than  under  other  wounds  of  the 
bladder.  Barzellotti  relates  the  case  of  a  man,  shot  through  the  bladder  in 
a  duel,  who  did  not  die  until  the  twentieth  day  from  peritonitis  which 
supervened  on  the  extravasation.  ('Questioni  di  Med.  Leg.'  t.  8,  p.  174.) 
One  instance  of  a  person  recovering  from  a  gunshot  wound  perforating  the 
bladder,  is  reported  in  the  '  Ed.  Med.  and  Surg.  Jour.'  vol.  13.  For  the 
discovery  of  effused  liquids  or  blood,  in  wounds  and  other  injuries  to 
the  abdominal  viscera,  we  must  look  to  the  cavity  of  the  pelvis,  as  it  is  here 
that,  for  obvious  reasons,  such  liquids  have  a  tendency  to  collect. 

Wounds  of  the  genital  organs. — Wounds  of  these  organs,  whether  in  the 
male  or  female,  may  prove  fatal  to  life  by  excessive  hsamorrhage.  Self-castra- 
tdon  or  mutilation  is  not  unfrequent  among  male  lunatics  and  idiots.  The 
practice  of  circumcision  on  infants  is  sometimes  followed  by  fatal  results. 
Schwartz  met  with  two  cases  of  boys  eight  days  old,  who  were  submitted 
to  this  rite,  and  both  died  of  phlegmonous  inflammation,  one  five  days 
and  the  other  twenty-five  days  after  the  operation.     ('  Lancet,'  1870,  II. 

471.) 

Licised,  lacerated,  or  even  contused  wounds  of  the  female  genitals,  may 
prove  fetal  by  loss  of  blood,  not  from  the  wound  involving  any  large  vessel, 
but  from  the  numerous  small  vessels  which  are  divided.  Two  women  were  in 
this  way  murdered  in  Edinburgh  some  years  since.  The  wounds  were  inflicted 
by  razors,  and  the  women  bled  to  death.  (See  Watson,  *  On  Homicide,' 
p.  104.)  This  crime  appears  to  have  been  at  one  time  frequent  in  Scotland. 
When  deeply  incised  wounds  are  inflicted  upon  the  genital  organs  of  either 
sex,  the  fact  of  their  existence  in  such  a  situation  is  strongly  presumptive 
of  wilful  and  deliberate  malice  on  the  part  of  an  assailant.  Such  wounds 
xequire  to  be  carefully  and  minutely  examined ;  for  the  proof  of  this  kind 
of  wound,  when  fatal,  may  be  tantamount  to  a  proof  of  murder.  A  con- 
tused wound  of  the  genitals  may  cause  death  by  haemorrhage.  A  case  is 
reported  in  which  a  woman,  in  the  eighth  month  of  pregnancy,  fell  from 
a  chair,  which  also  fell  with  her.  There  was  haomorrhage,  and  she  died 
in  a  quarter  of  an  hour.  The  blood  had  flowed  from  a  wound  an  inch 
and  a  half  long,  situated  between  the  right  labium  and  the  urethra. 
The  edges  appeao^  to  be  cleanly  divided,  and  the  wound  penetrated  into 
the  cellular  tissue.  ('  Dub.  Qnart.  Jour.'  1870.)  In  the  case  of  Reg.  v. 
lAng  (*  Lancet,'  1870,  II.  268),  the  medical  evidence  for  the  prosecution 
went  to  show  that  a  wound  in  the  vulva  of  a  female,  found  dead  from 
hsBmorrhage,  had  been  produced  by  a  stick  on  which  blood  and  hair  were 
found.  A  medical  man  who  appeared  for  the  defence  thought  that  a 
▼aricose  vein  had  bnrst  and  caused  the  bleeding,  \sji^  \;\\sA,  >5}tL^  Vk^t^Vv^ 
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not  been  produced  by  the  violent  use  of  a  stick.    The  jniy  acquitted 
the  prisoner. 

A  practitioner  may  be  sometimes  required  to  determine  whether  wonnds 
affecting  the  female  organs  have  resulted  from  accident,  have  been  adf- 
inflicted,  or  inflicted  by  others  with  homicidal  intention.   In  1842,  a  woman 
i-eceived  a  longitudinal  wound  in  the  genitals  on  the  l^t  side  by  a  cutting 
instrument,  to  the  extent  of  an  inch  and  a  half.     There  was  a  smaUer 
wound  on  the  right  side.     The  accused  alleged  that  the  woman  had 
inflicted  the  injury  on  herself ;   and  Easton,  on  being  required  to  state 
his  opinion  on  the  question  at  issue,  came  to  the  conclusion: — ^1.  From 
the  regular  edges  of  the  wounds,  that  they  had  been  produced  bj  a 
clean  cutting  instrament,  and  therefore  could  not  have  been  caused  \ij 
a  fall,  excepting  the  person  had  fallen  upon  some  sharply  cutting  projection. 
2.  If  the  woman  had  injured  herself  by  thrusting  a  knife  into  the  private 
parts,  the  sitaation  and  direction  of  the  wounds  would  have  been  dif- 
ferent.    There  was  a  want  of  proof  to  connect  the  prisoner  with  the  aci, 
and  he  was  discharged.     This  is  an  improbable  situation   for  the  self- 
infliction  of  wonnds  with  a  view  to  suicide.     Accidental  wonnds  of  the 
genitals,  unless  all  the  circumstances  are  known,  may  sometimes  resemble 
those  pi*oduced  by  design.      A  girl,  set.  6,  fell  from  a  tree  with  her  legs 
apart  upon  one  of  the  sharp- pointed  shoots  below,  about  half  an  inch  thici:. 
This  entered  the  vagina,  and  passing  through  its  posterior  wall,  broke  off. 
A  woman  removed  the  wood  with  some  difficulty.      The  child  died  in 
twenty-eight  hoars  from  peritonitis.     (•  Lancet.'  1871,  II.  74.)      Had  this 
child  been  found  dead  with  the  wood  in  her  body,  there  might  have  been 
some  difficulty  in  assigning  an  accidental  origin  to  sach  an  injury.     (For 
i^emarks  on  wounds  of  the  male  genital  organs,  see  '  Ann.  d'Hyg."  1868, 2, 
110.    Toulmouche.)    Some  rules  which  have  been  elsewhere  given  (p.  498 
et  seq.)  may  enable  a  witness  to  form  an  opinion  when  a  question  of  this 
kind  is  involved  in  doubt.     (For  cases  in  which  such  wounds  were  homi- 
cidally inflicted  upon  males,  see  '  Ann.  d'Hyg.'  1848,  1,  443 ;  also  18G5,  h 
156  ;  and  for  a  case,  which  led  to  a  trial  for  the  murder  of  a  woman,  see 
'  Med.  Gaz.'  vol.  44,  p.  813.) 

Contused  wounds  on  the  female  genitals  sometimes  prove  fatal,  by  the 
laceration  of  parts  leading  to  great  loss  of  blood.  Several  trials  for  man- 
hlanghter  have  taken  place  in  which  this  was  proved  to  have  been  the 
cause  of  death.  {Beg.  v.  Cawley^  Liverpool  Wint.  Ass.  1847 ;  *  Assoc.  Med. 
Jour.'  June  28,  1856,  p.  538.)  Thei*e  may  be  such  a  loss  of  blood  in 
these  cases  as  to  destroy  life,  although  no  large  blood-vessel  is  implicated 
in  the  injury.  A  contused  wound  on  the  vulva  may  occasionally  pi^esent 
an  ambiguous  appearance,  and  be  mistaken  for  an  incised  wound.  When 
the  soft  parts  of  the  body  are  struck  by  a  blow  or  kick,  if  there  is  a  bony 
surface  beneath,  a  longitudinal  rent  may  appear  as  a  result  of  the  force 
being  received  by  the  bone.  A  blow  on  the  cranium  with  the  flst  produced 
in  one  instance  a  rent  which  was  at  first  mistaken  for  a  cut.  A  kick  on 
the  vulva,  or  a  fall  on  this  part,  may  produce  a  similar  injury,  and,  unless 
carefully  examined,  may  lead  to  the  inference  that  a  weapon  has  been  used 
for  its  production.  A  contused  wound  of  the  clitoris  proved  fetal. 
(*  Lancet,'  Oct.  31,  1846,  p.  478.)  A  woman,  net.  36,  received  a  kick 
from  her  husband  in  the  lower  part  of  the  abdomen  while  she  was  in  a 
stooping  posture.  When  seen  in  about  three-quaiters  of  an  hour,  she 
had  lost  from  three  to  four  pounds  of  blood.  She  was  sinking,  and 
expired  a  few  minutes  afteiwards.  On  inspection,  there  was  no  injury 
to  the  uterus  or  vagina;  the  wound  was  situated  at  the  edge  of  the 
vulva,  extending  from  the  pubes  along  the  ramus  of  that  bone.  It  was 
about  an  inch  long  and  three-quarters  of  an  inch  deep.    The  left  cms 
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ditovidis  was  crashed  throa^ont  its  length,  so  as  to  exhibit  its  cavernotis 
Mtracture.  From  this  the  fatal  bleeding  had  proceeded.  The  heart  and 
great  vessels  contained  no  blood.  The  bleeding  from  snoh  injuries  is 
always  likely  to  be  more  profuse,  but  is  not  always  fatal,  when  the 
woman  is  pregnant.  ('Med.  Times,'  May  15,  1847,  p.  238.)  Some 
women  arc  subject  to  frequent  discharges  of  blood  from  the  genital  organs 
from  natural  causes.  When  the  bleeding  immediately  follows  a  blow,  and 
the  woman  has  not  been  subject  to  such  a  discharge,  the  fair  presumption 
is  that  violence  was  the  cause ;  but  when  the  flow  of  blood  appears  only  a 
long  time  after  the  alleged  violence,  of  which  no  traces  can  be  seen,  it  is 
most  probably  due  to  natural  causes.  In  one  case  of  this  kind  there  was 
no  difficulty  in  giving  an  opinion  that  the  flow  of  blood  was  not  due  to 
violence. 

It  may  be  alleged  in  defence  that  the  injuries  found  on  the  body  were 
inflicted  after  death,  and  not  while  the  deceased  was  living.  Elicks  or 
blows  on  the  vulva,  if  they  destroy  life  at  all,  cause  death  by  copious 
effusion  of  blood.  Violence  to  this  part  after  death  would  not  produce  such 
an  effnsion  as  would  account  for  death.  There  are  also  other  distinguishing 
characters  which  have  been  elsewhere  pointed  out  (see  p.  487).  A  case 
was  tried  in  Edinburgh,  in  which  this  defence  was  set  up ;  but  Simpson 
was  enabled  to  say,  from  his  observation  of  the  effects  of  such  violence 
to  a  dead  body,  that  the  injuries  in  question  could  not  have  been  produced 
after  death. 


CHAPTER  49. 

FRACTURES — PRODUqED  BY  A  BLOW  WITH  A  WEAPON  OR  BI  A  FALL — OCCUR  IN 
THE  AGED — BRITTLENE88  OF  THE  BONES — FRACTURE  CAUSED  BY  SLIGHT 
MUSCULAR  EXERTION — IN  THE  LIVING  AND  DEAD  BODY — HAS  A  BONE  EVER 
BEEN  FRACTURED  ? — LOCOMOTION — DISLOCATIONS  FROM  VIOLENCE  OR  NATURAL 
CAUSES — MEDICAL  OPINIONS — ^ACTIONS   FOR   MALAPRAXIS. 

FRACTURES. 

Fractures  of  the  bones  have  some  important  bearings  in  relation  to 
medical  jurisprudence.  They  may  result  from  fails,  blows,  or  the  spon- 
taneous action  of  the  muscles. 

CaiMes. — Questions  are  sometimes  put  as  to  whether  a  particular 
fracture  was  caused  by  an  accidental  fall  or  a  blow ;  and  if  by  a  blow, 
whether  by  the  use  of  a  weapon  or  not.  It  is  obvious  that  the  answers 
must  be  regulated  by  the  circumstances  of  each  case.  In  examining  a 
fracture,  it  is  important  to  determine,  if  possible,  whether  a  wea^mh  has  or 
has  not  been  used,  and  this  may  be  sometimes  ascertained  by  ^e  state  of 
the  parts.  It  is  a  common  defence  on  these  occasions,  to  attribute  the 
fracture  to  an  accidental  fall.  Fractures  more  readily  occur  from  equal 
degrees  of  foi*ce  in  the  old  than  in  the  young,  and  in  the  young  rather 
than  in  the  adult ;  because  it  is  at  the  adult  period  of  life  that  the  bones 
possess  their  maximum  degree  of  firmness  and  solidity.  The  bones  of  aged 
persons  are  sometimes  veiy  brittle,  and  slight  violence  will  then  produce 
fracture.  This  has  been  regarded  as  an  extenuating  circumstance,  wheii 
the  fracture  produced  by  a  slight  blow  was  followed  by  death.  Certain 
diseases,  such  as  syphihs,  arthritis,  cancer,  scurvy,  and  rickets,  render 
bones  more  fragile ;  but  they  are  sometimes  pretematurally  brittle  in 
apparently  healthy  persons,  and  this  brittleuee^  «J9^^%x%  \a  V!^\2ks»fi£^^»K^< 
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(*Dub.  Hosp.  Gaz.'  Feb.  1846,  p.  186.)  In  such  cases,  a  defence  nuglii 
fairly  rest  upon  an  abnormal  condition  of  the  bones,  providing  tbe  violenoe 
prodacing  the  fractnre  was  slight.  Several  trials  have  taken  place  in 
which  this  brittleness  of  the  bones  became  a  snbject  of  inqniiy.  In  a  oase 
of  fractnred  skull  leading  to  death  from  inflammation  of  the  Innain,  it  iras 
proved  that  the  bones  of  the  sknll  were  occasionally  thin  and  brittle,  and 
this  led  to  a  mitigation  of  punishment.  (Seg,  t.  Kennedy^  Gloncester 
Wint.  Ass.  1855.)  The  orbital  plate  of  the  frontal  bone  is  very  thin, 
and  it  may  be  fractured  by  a  blow  on  the  eye.  (i?«gf.  v.  WiUan^  Oxford 
Lent  Ass.  1859.)  Death  was  here  caused  by  inflammation  of  the  brain  as 
the  result  of  such  a  fracture.  There  is  occasionally  another  condition  of 
the  skull,  namely,  a  congenital  depression  or  thinning  of  the  outer  table, 
which  may  be  mistaken  for  fracture.  In  Bamett  v.  Roberts  (Court  of 
Ezch.  Nov.  1867),  an  action  was  brought  by  plaintiff,  a  surgeon,  for  injury 
resulting  from  an  assault  by  the  defendant.  It  appeared  from  the  evidence 
that  the  defendant  struck  the  plaintiff  two  violent  blows  on  the  head  witli 
the  handle  of  his  umbrella.  It  was  alleged  that  this  had  caused  a  fractare 
of  the  skull,  and  had  produced  a  long  and  painful  illness.  Erichsen, 
and  Forbes  Winslow,  gave  evidence  for  the  plaintiff  to  the  effect  that  in 
their  judgment  the  skull  was  fractured,  the  brain  organically  injured,  and 
the  plaintiff's  recovery  rendered  practically  hopeless.  For  the  defence, 
Partridge,  Wood,  and  other  witnesses,  deposed  that  the  skull  was 
not  fractnred — that  the  depression  supposed  to  indicate  the  fracture  was 
congenital  and  not  the  result  of  a  blow  or  accident.  A  sknll  with  a  natural 
depression  in  it  was  produced  and  shown  to  the  jury.  The  plaintiffs  head 
was  examined  in  court  by  Partridge.  He  could  feel  no  cicatrix  in  the 
alleged  seat  of  injury,  but  thei^e  was  a  thickening  over  the  depression.  On 
this  evidence  the  jury  could  not  agree.  Even  if  there  had  been  a  cicatrix 
on  this  occasion,  this  would  not  have  proved  that  the  sknll  had  been 
fi'actured.  The  injury  to  the  brain  might  well  have  been  a  result  of  the 
violence,  although  there  had  been  no  fracture. 

Spontaneous  Fractures, — In  a  case  in  which  there  is  no  appearance  of 
disease,  a  fracture  may  be  ascribed  to  spontaneous  causes.  Thus  bones  have 
been  fractured  by  moderate  muscular  exertion.  The  elbow  (olecranon), 
heel-bone  (os  calcis),  and  knee-pan  (patella),  are  particularly  exposed  to 
this  accident.  The  long  bones  are  seldom  the  subject  of  an  accident  of  ihis 
kind ;  but  the  arm  (humerus)  in  a  healthy  man  has  been  broken  by  the 
simple  muscular  exertion  of  throwing  a  cricket-ball.  ('  Med.  Graz.*  vol.  16, 
p.  659.)  A  young  lady  fractured  the  neck  of  the  scapula  by  suddenly 
throwing  a  necklace  round  her  neck.  ('  Med.  Gaz.'  Oct.  1842.)  In  1858, 
a  man,  edt.  40,  was  in  the  act  of  bowling  at  cricket,  when  on  delivering  the 
ball  he  and  some  bystanders  heard  distinctly  a  sharp  crack,  like  the  break- 
ing of  a  dry  piece  of  wood.  He  fell  to  the  ground  as  if  he  had  been  shot 
The  thigh-bone  was  found  to  be  fractured,  evidently  from  muscular 
exertion  only.  In  1871,  while  a  strong  young  member  of  the  Scottish 
volunteers  was  in  the  act  of  *  putting'  a  sixtoen-pound  shot,  making  at  the 
time  a  violent  effort,  he  felt  something  snap  in  his  arm  and  instantly  lost 
all  power  over  it.  It  was  found  on  examination  that  the  humerus  had  been 
broken  by  muscular  force.  No  person  can  meet  with  an  accident  of  this 
kind  without  being  instantly  conscious  of  it.  It  is  probable  that  in  these 
instances,  if  there  were  an  opportunity  of  examining  the  bone,  it  would  be 
found  to  have  undergone  some  change  in  its  composition,  which  had 
rendered  it  brittle.  A  case  of  spontaneous  fracture  of  the  femur  was 
brought  into  Gny's  Hospital,  in  1846.  A  healthy  man,  temperate,  nt  33, 
was  in  the  act  of  placing  one  leg  over  the  other  to  look  at  the  sole 
of  his  foot,  when  he  heard  something  give  way,  and  the  right  leg  imme- 
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diately  hung  down.  It  was  found  that  the  right  thigh-bone  had  been 
transYcrselj  fractured  at  the  junction  of  its  middle  with  the  lower  third. 
This  case  is  remarkable,  inasmuch  as  spontaneous  fractures  of  the  thigh- 
bones are  very  rare,  as  the  man  had  not  suffered  from  any  of  those 
diseases  which  cause  preternatural  fragility,  and  the  fracture  was  not 
caused  by  violent  muscular  exertion.  The  actual  condition  of  the  bone 
was  of  course  unknown;  but  it  healed  readily,  and  the  man  left  the 
hospital  at  the  usual  period.  In  fractures  arising  from  this  cause  there 
will  be  no  abrasion  of  the  skin,  nor  any  appearance  to  indicate  that  a  blow 
has  been  struck ;  while  the  marks  of  a  blow  would,  of  course,  remove  all 
idea  of  the  fracture  having  had  a  spontaneous  origin.  It  is  most  unusual 
ihat  the  ribs  should  be  fractured  from  muscular  exertion ;  but  a  case 
occurred  which  shows  that  this  accident  may  readily  occur.  The  patient 
was  a  strong  healthy  labourer,  mi.  45,  who,  slipping  while  walking,  only 
saved  his  footing  by  the  exertion  of  considerable  strength.  While  recover- 
ing his  balance  he  felt  a  sharp  pain  on  his  right  side,  which  was  aggra- 
vated by  inspiration  and  by  exertion,  so  that  he  reached  home  with 
difficulty.  On  examination  a  tender  spot  of  about  half  a  hand's  breadth 
was  found  in  the  axillary  region  over  the  seventh  and  eighth  ribs.  Crepi- 
tation was  not  distinct,  and  emphysema  was  not  present.      As  the  pain 

*  occurred  so  suddenly,  and  was  limited  to  so  small  a  space,  it  was  supposed 
that  a  rupture  of  the  muscular  fibres  had  taken  place,  although  the  absence 
of  all  swelling  and  effusion,  as  well  as  of  any  depression  amidst  the  fibres, 
rendered  this  not  very  probable.  Pleurisy  was  set  up,  and  the  patient  was 
confined  to  bed  for  a  fortnight ;  when  all  traces  of  pain  had  left  the  part, 
the  deposition  of  callus  (new  bone)  plainly  showed  that  there  had  been 
fractures  of  the  seventh  and  eighth  ribs.  (*Archiv.  der  Heilk.'  vol.  1, 
p.  473  ;  also  *  Med.  Times  and  Gaz.'  Ap.  1861,  p.  450.) 

Fractures  are  not  dangerous  to  Z//e,  unless,  when  of  a  compound  nature, 
they  occur  in  old  persons,  or  in  those  who  are  debilitated  by  disease  or 
dissipated  habits.   They  may  then  cause  death  by  inducing  irritative  fever, 

.  erysipelas,  gangrene,  tetanus,  pyaemia,  or  delirium  tremens. 

Fractures  in  the  living  and  dead  body. — It  is  not  always  easy  to  say 
whether  a  fracture  has  been  produced  before  or  after  death,  A  fracture  pro- 
duced shortly  after  death,  while  the  body  is  warm,  and  another  produced 
shortly  before  death,  will  present  similar  characters,  except  that  in  the 
former  case  there  might  be  less  blood  effused.  A  fracture  caused  ten  or 
twelve  hours  before  death  would  be  indicated  by  a  copious  effusion  of  blood 
into  the  surrounding  parts  and  between  the  fractured  edges  of  the  bones,  as 
well  as  by  laceration  of  the  muscles ;  or  if  for  a  longer  period  before  death, 
there  may  be  the  marks  of  inflammation.  Fractures  caused  several  hours 
after  death  are  not  accompanied  by  an  effusion  of  blood.  A  medical  witness 
may  be  asked, — How  long  did  the  deceased  survive  after  receiving  the 
fracture  ?  This  is  a  question  which  can  be  decided  only  by  an  examination 
of  the  fractured  part.  Unless  the  person  has  survived  eighteen  or  twenty- 
four  hours,  there  are  commonly  no  appreciable  changes.  After  this  time, 
lymph  is  poured  out  from  the  surrounding  structures.  This  slowly  becomes 
hard  from  the  deposition  of  calcium  phosphate,  and  forms  what  is  called  a 
'  callus '  (new  bone).  In  the  process  of  time,  the  callus  acquires  all  the 
hardness  of  the  original  bone.  The  death  of  a  person  may  take  place 
during  these  changes,  and  a  medical  man  may  then  have  to  state  the  period 
at  which  the  fracture  probably  happened,  in  order  to  connect  the  violence 
with  the  act  of  a  particular  person.  Unfortunately,  we  have  no  satis- 
&ctory  data,  if  we  except  the  extreme  stages  of  this  process  of  repair,  upon 
w^hich  to  ground  an  opinion.  We  can  say  whether  a  person  lived  for  a 
long  or  a  short  time  after  receiving  a  fracture,  but  to  «^^cvi'^  ^^  ^ias^>3«snrv 
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18  clearly  impossible  ;  since  tbis  procesB  of  reetoration  in  'bone  variei  vxiai- 
ing  to  age,  constitotioii,  and  many  other  cir^amfltancea.  In  yonngpRwni. 
bones  anite  rapidly,  in  the  old  slowly ;  in  the  diseased  and  anheutby  the 
process  of  nnion  is  alow,  and  sometimes  does  not  take  place  at  all.  In 
those  who  are  at  the  time  affected  with  a  mortal  disease  there  is  naniUj  no 
attempt  at  reparation.  ( Astley  Cooper.)  According  to  Yillerm^,  the  allsi 
assumes  a  cartilagiDoos  stractare  in  from  sixteen  to  twenty -five  days;  and 
it  becomes  ossified  in  a  period  varying  from  throe  weeks  to  three  monthi. 
It  requires,  however,  a  period  of  from  six  to  eight  months  for  the  calliu  lo 
acquire  all  the  hardness,  firmnesii,  and  power  of  resisting  shocks  possescd 
by  the  original  bone.  A  force  applied  to  a  recently  nmt«d  bone  will  bmk 
it  through  the  callns  or  bond  of  union,  while  aftor  the  period  stated  Hi* 
bone  will  break  as  readily  through  any  other  part.  It  is  generally  asiiiiMd 
that  the  period  required  for  the  union  of  a  simple  fracture  in  a  hesltliy 
person,  is,  for  the  thigh-bone,  six  weeki* ;  for  the  tibia  (leg),  five  weeki; 
for  the  hnmeros  (arm),  fonr  weeks ;  and  for  the  ulna  and  radios  ((«*- 
arm),  three  weeks ;  for  the  ribs,  about  the  same  period  ;  but  cases  hin 
been  known  in  which  the  riba  had  not  perfectly  united  in  two  months,  snd 
in  some  fi-acturea  of  the  other  bones  it  was  foniid  that  union  had  not  takta 
place  in  four  months.  In  a  case  which  occurred  to  Reid  (ante,  p.  648), 
a  fracture  of  the  labia,  the  principal  bone  of  the  leg,  had  healed  in  thirtj- 
one  days. 

Sas  a  bmie  ever  beon  fractured  f — This  question  is  sometimes  put  in 
reference  to  the  living  body.  It  is  well  known  that  a  bone  seldom  uniln 
ito  evenly  that  the  point  of  bony  union  ia  not  indicated  by  a  node  or  pro- 
jection. Some  bones  are  so  exposed  as  to  be  well  placed  for  this  eKamim- 
tion,  aji  the  radius,  the  collar-bone,  and  tibia — these  being  but  little  covered 
with  skin  ;  in  others  the  detection  is  difficnit.  It  is  impossible  for  us  to 
say  when  the  fracture  took  place  ;  it  may  have  been  for  six  months  or  sil 
years — as,  after  the  former  period,  th<;  Ijone  undergoes  no  perceptible 
change.  These  facta  are  of  importance  in  relation  to  the  dead  as  well  ts 
to  the  living ;  since  they  will  enable  us  to  answei"  qaestions  respecting  the 
identity  of  skeletons  found  nnder  snspii-ions  circumstauces :  and  lieTP 
medical  c^-idence  may  take  a  wider  range,  for  n  fracture  in  any  bone  rasj 
be  discovered,  if  not  by  external  examination,  at  least  by  sawing  the  bone 
longitudinally  throagb  the  suspected  brakcn  pert,  when,  sbonld  the  fob- 
picioo  be  correct,  the  bony  shell  will  be  found  thicker  and  less  regular  in 
the  sitnation  of  the  united  fracture  thtm  in  the  other  parts.  So,  in  snoh 
cases,  it  wilt  be  easy  to  say  whether  a  tractnre  is  recent  or  of  old  standing. 
(See  p.  159.) 

Locomotion. — With  respect  to  the  power  of  Incoinoliim  aftor  a  fraeture, 
it  may  be  observed,  that  when  the  injuiy  is  in  the  arm  or  in  the  ribs — 
unless  many  of  them  are  bi-oken  or  the  fractures  arc  on  both  sides — a 
person  may  be  able  to  move  about,  although  unfitted  for  struggling  or 
making  great  exertion.  Fractures  of  the  leg  generally  inoapaoitAta  perMas 
fi-om  moving  except  to  short  distances.  See  cue,  'Ed.  iCsd.  and  Ssrg. 
Jour.'  Oct,  1830  ;  nlsr^  another  in  which  one  bone  of  tlx  leg  was  fiiiclur.-i, 
iind  a  power  of  wtilking  »i:ime  uiilcs  was  i-etained.  f'Amev.  Joiir.  Moi. 
Scl'  Oct.  1846,  p.  48't.)  The  i-cmlfr  will  tin.l  iKlKfi^nR!  infi.nnafion 
on  this  subject  in  the  '  Aon.  d'Hyg.'  183t),  ii,  -'  ■  lU? ;  and  io 
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direction,  would  prodnce  a  dislocation — qneetions  not  difficult  to  answer. 
They  are  not  dangerons  to  life,  unless  of  a  compound  nature,  when  death 
maj  take  place  from  secondary  causes.  A  dislocation  which  has  occurred 
in  the  living  body  may  be  known  after  death  by  a  laceration  of  the  soft 
parts  in  the  neighbourhood  of  the  joint,  and  by  the  copious  effosion  and 
coagnlation  of  blood.  For  an  account  of  the  appearances  presented  by 
a  dislocation  of  the  shoulder  four  days  after  death,  see  *  Med.  Gaz.'  vol.  31, 
p.  266.  If  of  old  standing,  a  dislocation  would  be  identified  by  the  cicatrices 
in  surrounding  structures.  Dislocations  may  occur  from  natural  causes, 
as  from  disease  and  destruction  of  the  ligaments  in  a  joint;  also  from 
violent  muscular  spasm  during  an  epileptic  convulsion.  Dymock  met 
with  an  instance  of  dislocation  of  the  shoulder  forwards  during  puerperal 
conyulsions.  ('Ed.  Med.  and  Surg.  Jonr.*  Ap.  1843;  see  also  'Lancet,' 
Ap.  1845,  p.  440.)  A  power  of  locomotio7i  may  exist,  except  when  the 
injury  is  in  the  lower  limbs :  but  it  has  been  observed  that,  for  some  time 
after  a  dislocation  of  the  hip-joint,  considerable  power  over  the  limb 
remains ;  it  is  only  after  a  few  bom's  that  the  limb  becomes  fixed  in  one 
position.  Exertion  with  the  dislocated  member  is  in  all  cases  out  of  the 
question. 

Detection  of  fractures.     (Malapraxis.) — There  are  certain  fitictures  of 
an   obscure  kind  which   closely  resemble  dislocations.      This   has   been 
pointed  out  by  Astley  Cooper,  in  relation  to  fractures  of  the  anatomical 
neck  of  the  os  humeri  (arm-bone).     ('  Guy's  Hosp.  Rep.'  vol.  9,  p.  272.) 
This  accident  might  easily  be  mistaken  for  a  dislocation  of  the  shoulder. 
(*  Med.  Graz.'  vol.  36,  p.  38.)     In  attempting  to  reduce  the  bone,  the  head 
continually  falls  back  into  the  axilla.     In  such  a  case  an  action  for  mala« 
praxis  might  be  brought  against  a  surgeon.     It  could  only  be  by  a  dissec- 
tion of  the  part  after  death  that  the  real  natui*e  of  the  case  would  be 
ascertained.     It  is  requisite,  therefore,  that  great  caution  should  be  used 
in  giving  an  opinion.     The  same  observations  apply,  although  with  less 
force,  to  fractures  of  the  neck  of  the  thigh-bone,  because  this  is  a  more 
common  accident.     It  is  well  known  that  fractures  and  dislocations,  when 
cored,  are  often  attended  with  some  slight  deformity  of  the  limb,  or  with 
some  impairment  of  its  functions.     This  result  is  occasionally  inevitable 
under  the  best  treatment ;  but  it  is  commonly  set  down  as  a  sign  of  un- 
skilfulness  in  the  medical  attendant.   An  action  for  malapraxis  is  instituted, 
and  the  surgeon  is  sometimes  heavily  fined  for  a  result  which  couid  not  be 
avoided. 


CHAPTER  60. 

GUNSHOT  WOUNDS — THEIIi  DANGER — IN  THE   LIVINO  AND   DEAD   BODY — WAS  THB 
PIECE  FIRED  NEAR  OR  FROM  A  DISTANCE  ? — EVIDENCE  FROM   SEVERAL  WOUNDS 

— THB    PROJECTILE   NOT    DISCOVERED DEFLECTION   OF    BALLS — ACCIDENTAL, 

SUICIDAL,  AND  HOMICIDAL  WOUNDS — POSITION  OF  THE  WOUNDED  PERSON 
WHEN  SHOT — WOUNDS  FROM  SMALL-SHOT — WOUNDS  FROM  WADDING  AND 
GUNPOWDER — IDENTITY  FROM  THB  FLASH  OF  POWDER — EXAMINATION  OF  THE 
WEAPON. 

Gunshot  wounds  are  of  the  contused  kind,  but  they  differ  from  other 
wounds  in  the  fact  that  the  vitality  of  the  part  struck  by  the  projectile  is 
destroyed,  and  this  leads  ultimately  to  a  process  of  sloughing.  The  legal 
definition  of  a  wound  applies  here  as  in  other  cases,  so  that  in  order  to 
oonstitote  a  f^anahob  woand  in  a  legal  sense)  tiie  cat^  oc  tc:\xs;  ^^sxa^TSAs^ 
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be  injured.  In  Beg,  t.  MoriHoek  (Cambridge  Lent  Ass.  1843),  the  surgeon 
deposed  that  there  was  a  circular  wound  on  the  skin,  by  which  it  had  been 
deprived  of  its  cuticle,  but  the  true  skin  was  not  penetrated.  The  hnUefc 
had  struck  obliquely  at  a  considerable  angle;  had  it  been  otherwise,  it 
must  have  entered  the  abdomen.  The  ju<^e  said  that,  as  the  true  skin 
was  not  penetrated,  there  was  no  wounding  within  the  meaning  of  the 
statute. 

Their  danger. — The  medico-legal  questions  which  arise  out  of  gunshot 
wounds,  are  similar  to  those  which  have  been  examined  in  relation  toother 
wounds.     They  are  dangerous  to  life^  especially  when  they  penetrate  or 
traverse  any  of  the  great  cavities  of  the  body.     Death  may  take  place 
directly,  either  from  loss  of  blood  or  from  shock ;  although  immediate  or 
copious  bleeding  is  not  a  common  character  of  these  injuries,  except  when 
some  large  vessel  is  injured.     Death  from  shock  is  occasionally  witnessed. 
In  the  case  of  Daly^  who  was  killed  by  a  pistol  bullet,  it  was  found,  on 
inspection,  that^the  bullet  had  traversed  the  distended  stomach  at  the 
gpmter  end  from  behind  forwards.     The  two  apertures  were  about  the  aiie 
of  a  shilling,  and  the  edges  black.     There  was  but  little  blood  effused,  and 
the  other  viscera  were  uninjured.   The  deceased  died  in  a  few  seconds  after 
receiving  the  wound,  apparently  from  shock.     ('Lancet,'   May,  1842.) 
Indirectly,   these  wounds   are  attended  with  much  danger;    sloughing 
generally  takes  place  uniformly  throughout  the  whole  of  the  ^Mirts  per^ 
lorated,  and  inflammation  or  fatal  bleeding  may  cut  short  life!     If  the 
person  survives  the  first  effects,  he  may  die  at  almost  any  period  from 
suppurative  fever,  erysipelas,  gangrene,  or  from  the  results  of  operations 
absolutely  required  for  his  treatment.     Gunshot  wounds  may  thus  destroy 
life  after  long  periods  of  time.     A  man  was  shot  in  the  right  loin.    He 
died  from  the  effects  of  the  wound  three  years  and  ten  months  after  the 
injury.     (*  Guy's  Hosp.   Rep.'  1859,  p.  173.)     Marshal   Maison  died  in 
Paris  in  1840,  as  it  is  reported,  from  the  effects  of  a  gunshot  wound 
received  forty  years  before.     Instances  of  gunshot  wounds  proving  fatal 
after  a  year  and   a  day  are  not  unfrequent,  and   they  show  the  incon- 
sistency of  limiting  the  legal  responsibility  of  an  assailant  by  the  period 
at  which  death  takes  place.     (See  p.  595.)     In  gunshot  wounds  of  a 
severe   kind,   the  first  symptoms  by   no  means  indicate   the  degree  of 
mischief.     In  the  case  of  Mr,  Drummond,  who  was  shot  by  M'Naughien,  in 
1843,  the  symptoms  were  in  the  first  instance  so  slight,  that  the  bullet  was 
supposed  not  to  have  penetrated  the  cavity  of  the  abdomen,  but  to  have 
coursed  round  the  skin.     Death  took  place  in  a  few  days,  and  it  was  then 
found  that  the  bullet  had  completely  traversed  the  abdomen,  perforating 
the  diaphi*agm.     Army-surgeons  have  also  remarked  that  slight  wounds  of 
the  coverings  of  the  abdomen,  are  often  insidiously  attended  with  deep- 
seated  injury.     (See  cases,  'Med.  Gaz.'  voL  24,  p.  850.)     It  is  not  easy  to 
mistake  a  gunshot  wound  for  any  other  injury.     If  the  circumstances 
under  which  it  is  produced  do  not  satisfactorily  account  for  its  orig^,  a 
simple  examination  will  generally  suffice  to  show  its  time  nature.     Some- 
times the  projectile,  or  part  of  the  dress,  is  found  lodged  in  the  wound.     A 
perfoi-ating  wound  of  the  skull,  inflicted  with  a  red-hot  poker,  produced  in 
the  bones  a  small  sharply-defined  circular  opening  nearly  half  an  inch  in 
diameter.     It  bore  a  close  resemblance  to  a  bullet  wound.     The  absence  of 
a  bullet  showed  that  it  had  not  been  produced  by  any  pix)jectile.     (*  Med. 
Gaz.'  vol.  44,  p.  767.) 

In  iJie  living  and  dead  body. — ^A  medical  witness  may  be  asked  whether 
the  wound  was  inflicted  before  or  after  death.  It  is  by  no  means  easy  to 
answer  this  question,  unless  the  bullet  has  injured  some  vessel,  when  the 
effusion  of  blood,  and  the  formation  of  coagula,  will  indicate  that  the  person 
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was  living  when  it  was  received.  If  a  gunshot  wound  has  been  produced 
in  a  dead  body,  no  blood  will  be  effused,  unless  the  bullet  strikes  a  large 
blood-vessel. 

Was  the  piece  fired  near  or  from  a  distance  ? — A  gunshot  wound  pro- 
duced by  the  muzzle  of  a  piece  being  placed  near  to  the  surftu^  of  the 
body,  has  the  following  characters : — There  may  be  two  apertures,  the  one  of 
eiaiTance  and  the  other  of  exit ;  but  it  sometimes  happens  that  the  bullet 
lodges  and  does  not  pass  out.  The  edges  of  the  aperture  of  entrance  are 
generally  torn  and  lacerated,  and  appear  blackened,  as  if  they  had  been 
burnt;  this  arises  from  the  flame  of  the  gunpowder  at  the  moment  of 
explosion.  The  skin  is  often  ecchymosed,  and  is  much  discoloured  by 
the  powder;  the  clothes  covering  the  body  are  blackened  by  the  dis- 
charge, and  sometimes  ignited  by  the  flame.  If  the  muzzle  of  the  piece 
was  not  in  immediate  contact  with  the  part  struck,  the  wound  is  rounded  ; 
but  if  there  has  been  direct  contact,  the  skin,  besides  being  burnt,  is 
torn  and  |much  lacerated.  The  bleeding  is  usually  slight,  and  when  it 
occurs  it  is  more  commonly  observed  from  the  orifice  of  exit  than  from 
that  of  entrance.  The  aperture  of  entrance  is  round  only  when  the 
bullet  strikes  point-blank,  or  nearly  so.  If  it  should  strike  obliquely, 
the  orifice  will  have  more  or  less  of  an  oval  or  valvular  form ;  and  by  an 
observation  of  this  kind  we  may  sometimes  determine  the  relative  position 
of  the  assailant  with  respect  to  a  wounded  person.  Supposing  the  bullet 
to  have  been  fired  from  a  moderate  distance,  but  so  near  as  to  have 
sufficient  momentum  to  traverse  the  body,  then  the  appearance  of  the  wound 
will  be  different.  The  orifice  of  entrance  will  be  well  defined,  and  round 
or  oval,  according  to  circumstances ;  the  skin  slightly  depressed ;  the  edges 
presenting  a  faintly  bruised  appearance;  but  the  surrounding  parts  are 
neither  blackened  nor  bamt,  and  they  do  not  present  any  marks  of  bleeding. 
In  these  cases  the  orifice  of  exit  is  large,  irregular,  the  edges  somewhat 
everted,  and  the  skin  lacerated,  but  free  from  any  appearances  of  blackness 
or  burning :  it  is  generally  three  or  four  times  as  large  as  the  entrauce- 
aperture.  This  is  not  universally  admitted.  ('  Ann.  d'Hyg.'  1840, 1, 458.) 
llie  orifice  of  entrance  is  generally  large  and  irregular  when  the  bullet 
strikes  near  the  extremity  of  its  range.  Under  common  circumstances,  the 
entrance-aperture  may  have  the  appearance  of  being  smaller  than  the  pro- 
jectile, owing  to  the  elasticity  of  the  skin.  (*  Ann.  d'Hyg.'  1839,  2,  319.) 
It  is  the  same  with  the  aperture  in  the  dress,  when  this  is  formed  of  an 
elastic  material.  According  to  Dupuytren,  the  hole  in  the  dress  is  always 
smaller  than  that  made  by  a  bullet  in  the  skin.  These  points  should  be 
remembered  in  fitting  projectiles  to  wounds  which  they  are  supposed  to 
have  produced. 

Useful  evidence  may  be  sometimes  obtained  by  a  careful  examination  of 
the  projectile,  which,  if  found,  should  be  preserved.  When  the  projectile 
cannot  be  found,  and  there  are  no  marks  of  burning,  or  other  sig^s  of  a 
near  wound  on  the  skin,  we  must  be  cautious  in  expressing  an  opinion.  In 
the  case  of  The  King  v.  Howe  and  Wood  (Stafford  Lent  Ass.  1813),  it  was 
proved  that  the  deceased  had  died  from  a  gunshot  wound  in  the  back. 
The  bullet  extracted  from  the  wound  was  found  to  have  been  discharged 
from  a  pistol  with  a  sci'ew-barrel.  A  weapon  of  this  kind  was  found  on 
the  prisoner,  as  well  as  a  bullet  which  had  evidently  been  cast  in  the  same 
mould  as  that  taken  from  the  body  of  the  deceased.  (Wills's '  Circ.  Evidence,' 
264.)  On  these  occasions,  the  medical  attendant  should  either  keep  pos- 
session of  any  of  the  projectiles  which  he  may  remove  from  a  wound,  or 
deliver  them  only  into  the  hands  of  responsible  persons.  An  examination 
of  the  dress  alone  will  sometimes  enable  us  to  give  an  opinion  as  to  where 
the  bullet  had  passed  in,  and  to  form  a  judgment  oi  t\x!&  dis«^\csT^YQL^\£L^ 
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ibe  Rhot  was  fired.   If  a  ball  strikes  at  a  moderate  distance,  the  aperture  in 
tbe  dress  where  it  enters  is  round,  and  the  margin  is  r^^olarlj  defined; 
but  the  aperture  by  which  it  passes  out  is  irregularly  torn.     In  one  case 
the  ball  traversed  the  left  arm :  it  had  taken  out  a  circular  piece  of  the 
coat,  shirt,  and  undershirt,  where  it  had  entered ;   but  it   prodaced  % 
large  irregular  opening  where  it  had  passed  out.     Sometimes  portions  of 
the  dress  are  carried  into  the  wound ;  or,  if  the  ball  is  nearly  spent,  tbe 
dress  is  elongated  like  a  pouch  into  the  wound.     By  putting  the  edges  of 
the  cloth  together  where  the  bullet  has  passed  in,  it  may  be  seen  whetW 
any  of  the  cloth  has  been  carried  before  it.   The  holes  are  generally  ragged, 
but  the  nearer  the  wounded  person  is  to  the  assailant,  the  more  perfect  is 
.the  hole  in  the  dress — provided  the  piece  be  not  discharged  in  immediate 
contact.     The  bruised  and  dark  appearance  which  a  gunshot  wound  some- 
times presents,  even  when  the  piece  is  discharged  at  a  distance  from  the 
body,  has  led  to  the  supposition  that  this  effect  was  due  to  a  bum,  and 
that  the  bullet  burnt  the  parts  which  it  touched ;  but  this  idea  is  explodei 
The  projectile  never  becomes  sufficiently  heated  to  acquire  the  least  power 
of  burning. 

The  question  whether  a  piece  was  fired  near  to,  or  at  a  distance  from, 
the  wounded  person,  may  be  of  some  importance,  either  on  a  chaige  of 
homicide  or  of  alleged  suicide.  Two  persons  may  quarrel,  one  having  a 
loaded  weapon  in  his  hand,  which  he  may  allege  to  have  been  accidentally 
discharged,  and  to  have  killed  the  deceased.  A  tithe-ooUector  was  tried 
for  the  murder  of  a  man  by  shooting  him.  It  appeared  in  evidence  that 
the  prisoner,  while  on  duty,  was  attacked  by  the  deceased  and  two  of  his 
sons,  and  he  drew  a  pistol  to  intimidate  them.  He  was  dragged  off  his 
horse  by  these  persons,  and  during  the  scuffle,  it  is  supposed,  the  pifltol 
was  discharged  accidentally  and  inflicted  a  wound  on  the  deceased,  of  which 
he  died  shortly  afterwards.  The  sons  of  the  deceased  swore  that  the 
prisoner  took  a  deliberate  aim,  and  fired  the  pistol  at  their  father  when  at 
some  distance ;  and  a  priest  deposed  that  such  was  the  dying  declaration 
of  the  deceased.  From  some  doubt  of  the  truth  of  this  stoiy,  the  body, 
which  had  been  carelessly  inspected  in  the  first  instance,  was  diisinterred. 
It  WAS  again  examined  by  a  surgeon,  who  was  enabled  to  swear  positivelj 
that  the  pistol  must  have  been  fired  close  to  the  body  of  the  dec^»ed,  and 
not  at  a  distance,  since  there  were  the  marks  of  powder  and  burning  on  the 
wrist.  Hence  it  followed  that  the  pistol  had  not  been  discharged  at  a 
distance,  but  during  the  scuffle,  either  by  accident  or  in  self-defence.  The 
prisoner  was  acquitted,  and  the  parties  who  had  appeared  as  witnesses 
against  him  were  convicted  of  perjury. 

In  the  case  of  Pearce,  who  was  tried  (C.   C.   C.  1840)  for  shooting 

at  his  wife,  it  appeared  from  the  medical  evidence  that  the  pistol  had 

been  fired  so  near  to  the  person  of  the  prosecutrix,  that  her  dress  was 

burnt  and  the  skin  blistered.     A  man  was  placed  as  sentry  in  a  position 

where   he  was  occasionally  fired  at   by  the  enemy.     The   man  was  one 

day  found  severely  wounded;  the  calf  of  his  leg  was  greatly  torn,  the 

whole  charge  of  a  musket  having  passed  through  it.     He  attributed  the 

wound  to  a  shot  from  the  enemy :  but  from  the  skin  of  the  leg  having 

been  completely  blackened  by  charcoal,  it  was  clear  that  it  must  have  arisen 

from  the  discharge  of  his  own  musket.     He  had  inflicted  this  wound  upon 

himself   in  order   to  obtain  a  discharge  from  the  regiment.     Both  the 

dress  and  skin  of  a  person  who  has  received  a  gun  or  pistol-shot  wound 

should  be  closely  examined.     The  result  may  be,  that  the  statement  g^ven 

of  the  mode  in  which  a  wound  was  received  will  be  entirely  disproved. 

The  case  of  Peyiel  furnishes  an  illustration.     This  man  was  travelling  in 

a  carriage,  in  company  with  his  wife,  and  attended  by  a  man-servant.     The 
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wife  and  the  man-servant  were  foand  dead  on  the  road,  and  the  account 
given  by  Peytel  was,  that  the  servant  had  discharged  a  pistol  into  the 
carriage  and  shot  his  wife,  and  he  had  afterwards  pursued  and  killed  him.  The 
facts,  however,  were  so  suspicious  against  Peytel,  that  he  was  charged 
with  the  double  murder.  From  an  examination  of  the  body  of  the  wife,  it 
appeared  that  there  wei*e  two  pistol- wounds  in  the  face,  which  had  most 
probably  been  produced  by  two  separate  pistols.  The.  prisoner  alleged  that 
about  nine  o'clock  at  night,  when  it  was  dark,  he  desired  the  servant  to 
get  down  and  walk  in  order  to  relieve  the  horses.  Two  minutes  af terwai*ds, 
some  man,  whom  he  found  to  be  the  servant,  approached  the  carriage-door, 
discharged  a  pistol  at  him,  and  wounded  his  wife ;  but  the  evidence  showed 
that  two  weapons  must  have  been  used,  or  at  least  two  different  discharges 
made  by  a  person  sitting  very  near  to  the  deceased,  so  that  the  muzades 
must  have  almost  touched  her  face — the  eye-lashes  and  skin  having  been 
much  burnt  by  the  powder.  These  facts,  together  with  other  strong  cir- 
cumstances against  him,  led  to  the  prisoner's  conviction.  OUivier  con- 
sidered that  the  deceased  might  have  been  shot  by  the  servant,  and  that 
the  two  wounds  might  have  been  pix)duced  by  one  pistol  loaded  with  two 
bullets ;  also,  that  the  marks  of  burning  about  the  &ce  of  the  deceased 
might  be  attributed  to  the  wadding,  and,  therefore,  they  afforded  no  proof 
that  the  muzzle  of  the  pistol  had,  at  the  time  of  its  discharge,  been  close  to 
her  person.  He  further  contended  that  the  deceased  had  not  died  from 
the  wounds.  Notwithstanding  these  suggestions  the  prisoner  was  con- 
victed. CAnn.  d'Hyg.'  1839,  2,  339;  1842,  1,  368.)  The  amount  or 
degree  to  which  the  clothes  and  body  of  a  person  may  be  burnt  by  the  near 
discharge  of  fire-arms  has  given  rise  to  a  medico-legal  inquiry.  A  fact  of 
$Ms  kind  can  only  be  determined  by  the  circumstances  of  each  case.  Q  Ann. 
d'Hyg.'  1860,  1,  125.) 

It  has  been  said  that  when  a  bullet  is  fired  near,  it  commonly  traverses 
the  body ;  and  therefore  it  has  been  rather  hastily  assumed  that,  when 
there  is  only  one  external  wound,  and  the  bullet  has  lodged  in  the  body, 
this  is  a  proof  that  the  piece  has  been  fired  from  a  distance.  This  inference 
18,  however,  erroneous.  A  bullet  may  be  fired  close  to  a  person  and  yet  not 
iraverse  the  body.  Many  cases  might  be  cited  to  show  that,  in  the  neai* 
wounds  produced  by  suicides  and  murderers,  the  bullets  have  not  always 
traversed  the  body.  In  suicide,  when  the  piece  is  discharged  into  the 
inouth,  the  projectile  often  lodges  in  some  part  of  the  head. 

Evidence  from  several  wounds, — When  several  wounds  are  found  on  a 
body,  can  we  determine  whether  they  were  produced  by  one  or  several 
different  discharges  ?  This  question  was  raised  \n  PeyteVs  case  (supra), 
fkB  thei'e  were  two  wounds  on  the  deceased,  and  the  prisoner  alleged  that 
the  servant  had  fired  but  one  pistol.  Ollivior  thought  that  this  might  be 
^plained  by  supposing  that  there  had  been  two  bullets  in  the  pistol : — it 
.was,  however,  aMrmed  by  some  military  officers  and  other  witnesses,  that 
these  wounds  had  been  produced  by  separate  pistols — a  fact  which  over-* 
threw  the  defence  of  the  prisoner.  (*  Ann.  d'Hyg.'  1843,  1,  368.)  One 
ball  may  sometimes  produce  several  wounds  on  the  body ;  and  then  there 
will  be  only  one  orifice  of  entrance,  but,  owing  to  the  ball  occasionally 
splitting  within  the  body,  and  dividing  itself  into  three  or  four  pieces,  there 
may  be  several  orifices  of  exit.  This  sphtting  of  a  ball  has  repeatedly 
pocurred  when  the  projectile  in  its  course  has  encountered  an  angular  sur- 
face,  or  a  projecting  ridge  of  bone.  Dupuytren  met  with  an  instance,  in 
which  a  ball,  after  having  struck  the  ridge  of  the  bone  of  the  leg  (tibia), 
divided  into  two  parts,  which  traversed  tae  calf  of  that  leg,  and  penetrated 
into  the  calf  of  the  opposite  leg.  Thus  no  fewer  than  five  wounds  were 
produced  in  one  instajice  by  a  single  ball — three  of  eutin^XLCi^  «si^  \2«^  ^ 
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exit.  A  similar  effect  was  observed  in  a  case  in  wliicli  the  bnllei  strock  the 
parietal  bone  of  the  head  and  divided  into  two  portions : — one  passed  oat 
superficially  through  the  skin,  the  other  penetrated  into  the  brain,  and 
lodged  on  the  tentoHum.  This  &ct  shows  that  the  disoovery  of  an  exit- 
aperture  does  not  always  prove  that  the  whole  of  a  projectile  has  passed 
out — a  matter  which  may  influence  a  medica]  opinion  as  to  the  result. 

In  the  case  of  Mr.  Drummond,  who  was  shot  by  M^Naughten,  the  pistol 
was  discharged  close  to  the  back  of  the  deceased.  The  ball,  however,  had 
not  traversed  the  body,  but  had  lodged  beneath  the  skin  in  the  forepart  of 
the  abdomen.  In  the  case  of  Latham^  shot  by  BurcMelli^  although  the 
pistol  was  discharged  close  to  the  deceased,  the  bullet  lodged  in  the  second 
vertebra  of  the  neck,  where  it  was  found  after  death.  It  is  then  out  of  the 
power  of  a  witness  to  say  from  the  mere  fact  of  a  bullet  lodging  or 
traversing,  whether  the  assassin  was  iai  off  or  near  at  the  time  the  deceased 
was  wounded.  The  latter  point  may  be  sometimes  readily  determined  by 
the  marks  of  injury  and  burning  about  the  skin  and  dress.  When  a  gun  or 
pistol  is  discharged  at  the  distance  of  three  or  four  yards  from  the  person, 
it  will  not,  of  course,  produce  those  marks  of  blackening,  burning,  and 
bruising  on  the  skin  which  are  found  when  the  muzzle  is  within  a  few 
inches  of  the  body.  Such  a  wound  may  remove  a  suspicion  of  suicide,  and 
create  a  strong  presumption  of  homicide.  Lachese  found  that  in  firing  a 
gun  at  the  distance  of  four  feet,  the  skin  was  only  partially  blackened.  It 
would  be  very  important  in  a  case  of  this  kind  to  notice  the  direction  of 
the  wound  as  well  as  the  relative  position  of  the  assailant  and  assailed, 
as  stated  by  witnesses  or  deduced  from  circumstances.  In  this  respect 
the  facts  connected  with  the  death  of  Oharies  XJDL  of  Sweden  are  of 
some  interest.  On  the  night  of  Dec.  11th,  1718,  the  king,  who  wzs 
besieging  the  fortress  of  Frederickshall,  during  an  examination  of  the 
works,  clambered  up  &  mound  facing  the  enemy*s  batteries  and  within 
reach  of  their  fire.  There  were  with  him,  but  at  different  distances  from 
him,  several  noblemen.  Suddenly  the  king  gave  a  deep  sigh,  and  fell  dead 
on  the  parapet,  with  his  face  towai'ds  the  fortress.  A  ball  had  struck  him 
on  the  right  temple,  traversed  the  brain  from  right  to  left,  and  forced  the 
left  eye  from  its  socket.  The  direction  of  the  wound  tended  clearly  to 
prove  that  the  king  was  not  struck  by  a  baU  from  the  battery  whidi  he 
was  facing,  but  that  this  had  come  from  his  right  hand.  Suspicion  fell 
upon  a  M.  Siquier.  who  was  at  that  time  in  attendance  on  the  king: 
whether  this  was  well  founded  or  not,  it  is  generally  supposed  the  king 
i(i*as  assassinated. 

The  projeciUe  not  discoi'rr^L — It  is  not  absolutely  necessary  for  the  con« 
viction  of  a  person  on  a  criminal  charge  of  maliciously  shooting  at  another, 
that  the  bullets  or  shot  should  be  produced,  or  that  they  should  even  have 
bi'on  found  on  a  pivst-mortem  examination  of  the  body.  In  the  case  of  Reg. 
T.  CottreiL  trieil  in  1839,  the  deceased  was  seen  to  drop,  and  his  face  was 
covercil  with  blood.  On  persons  going  up  to  him  he  was  found  dead.  The 
medical  evidence  established  that  there  was  a  gunshot  wound  in  the  left 
eye,  leading  to  the  brain,  and  that  this  had  caused  death.  The  shot  could 
not  be  found.  The  prisoner's  counsel  objected,  on  this  ground,  that  there 
was  no  priK^f  of  a  gunshot  wound  having  been  inflicted ;  but  the  judge  held 
tJiat  the  circumstances  were  sufficient  to  warrant  the  jury  in  inferring  that 
the  dtMXMised  had  been  struck  by  some  substance  from  the  gun,  which  had 
CHustxl  his  death  ;  and  it  was  not  necessary  to  prove  whether  this  had  been 
tlono  by  leaden  shot  or  pellets.  If.  however,  it  should  happen  that  no 
>K*\mnd  w«s  prinluctxl  by  the  discharge,  there  would  be  a  want  of  evidence 
a;s  to  whothor  the  pitxv  was  K^ded  or  not.  This  subject  gave  riae  to  much 
diacuttiou  in  the  case  of  /iiry.  v.  Ox/crd^  in  18i0.     By  this  case  it  seems  to 
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have  been  decided  that  the  proof  of  a  piece  being  loaded  with  ball  or  shot 
is  not  necessary,  provided  the  prisoner  were  so  near  to  the  partj  when  he 
fired  it,  that  mischief  might  be  done  by  the  wadding  or  gunpowder  only. 
This  becomes  occasionally  a  medical  question. 

Wcuf  the  piece  loaded  with  hall  ? — At  one  of  the  trials  which  took  place 
for  an  attempt  on  the  life  of  the  Queen,  it  was  asked  whether  it  were 
possible  to  determine  if  a  recently  discharged  gun  or  pistol  had  been  loaded 
with  ball  or  not.  It  is  impossible  to  give  an  answer  to  this  question, 
merely  by  an  examination  of  the  weapon.  The  report  is  said  to  be  louder, 
and  sharper  in  the  case  of  a  piece  loaded  with  ball,  than  when  it  is 
charged  with  gunpowder  and  wadding  only.  If  a  piece  were  fired  in  a 
direction  so  that  the  projectile  met  with  any  hard  or  resisting  object,  the 
foct  of  a  bullet  having  been  used  would  be  proved,  if  not  by  the  discovery 
of  a  flattened  projectile,  by  the  trace  of  a  deep  leaden  mark  in  the  situation 
of  the  part  struck. 

Deflection  of  balls, — ^When  a  ball  traverses  the  body,  it  sometimes. 
happens  that  the  two  apertures  are  opposite  to  each  other,  although  the 
ball  may  not  have  taken  a  rectilinear  course  between  them,  but  have  been 
variously  deflected  by  the  subjacent  soft  parts.  This  deflection  of  a  ball 
from  a  rectilinear  course  is  met  with  in  those  cases  in  which  it  strikes 
obliquely  a  curved  surface,  and  it  is  found  that  when  the  ball  enters  and 
does  not  pass  out,  its  course  is  often  circuitous,  so  that  it  is  not  always 
easy  to  say  in  what  part  of  the  body  it  will  be  found.  In  1830,  the  author 
saw  a  boy  who  had  received  a  gunshot  wound  in  the  upper  part  of  the 
abdomen :  the  entrance-orifice  was  plainly  situated  there,  but  there  was  an 
opening  at  the  back,  nearly  diametrically  opposite,  out  of  which  the  ball 
had  passed,  so  that  it  conveyed  the  impression  that  the  ball  had  completely 
traversed  the  abdominal  cavity.  Thei*e  was,  however,  no  sign  of  collapse  or 
depression,  nor  any  indication  of  serious  injury  ;  and  Dupuytren  gave  an 
opinion,  which  was  afterwards  verified,  that  the  ball  had  not  penetrated, 
but  had  been  deflected  beneath  the  skin,  and  had  taken  a  circuitous 
conrse  through  the  cellular  tissue  to  the  back.  Many  similar  facts  are 
recorded.  The  same  deflection  may  occur  even  when  the  piece  is  dis- 
charge close  to  the  body,  as  in  cases  of  suicide.  Abemethy  was  called  to 
examine  a  man,  who  had  shot  himself,  as  it  was  supposed,  through  the 
head.  He  found  two  openings  in  the  scalp,  nearly  opposite  to  each  other. 
It  was  soon  perceived  that  the  ball  had  not  penetrated  the  bone,  but 
had  followed  the  curve  of  the  exterior  of  the  skull  to  its  point  of  exit. 
The  deflection  of  projectiles  may  occur  not  merely  when  they  come 
in  contact  with  bone,  but  when  they  meet  skin,,  muscles,  tendons,  or 
membranes;  the  ball  then  takes  its  course  in  the  spaces  between  these 
different  structures.  A  ball  which  entered  at  the  ankle  has  been  known  to 
ntiake  its  exit  at  the  knee  ;  and  another,  which  entered  at  the  back  of  the 
left  shoulder,  passed  down  on  the  inside  of  the  scapula,  and  was  found 
below  the  right  ear.  This  deflection  of  a  ball  by  slight  obstacles  has  been 
ascribed,  partly  to  the  obliquity  with  which  it  strikes,  and  partly  to  the 
rotary  motion  on  its  axis,  which  every  spherical  projectile  is  considered  to 
have.  It  does  not  appear  to  be  much  connected  with  the  degree  of  velocity, 
for  the  same  deviation  has  been  found  to  occur  when  the  bullet  was  fired 
near  or  at  a  distance. 

If  we  can  at  any  time  discover  two  fixed  points  where  a  ball  has  touched 
a  building  without  being  deflected,  it  will  be  easy  to  determine  the  direction 
from  which  the  piece  was  discharged.  An  illustration  of  this  is  given  by 
Watson.  The  case  occurred  at  Ayr,  in  1831.  Several  shots  had  been 
maliciously  fired  into  a  church.  Some  of  the  bullets  traversed  a  window, 
making  holes  in  the  glass,  and  struck  againat  a^dilonXXi^  Q\X:k«c  ^^^^V 
VOL.  /*  ^1  ^ 
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the  church — a  fact  plainly  indicated  by  the  marks  which  they  lefL  A 
straight  line  carried  from  these  two  points  reached  a  window  on  the 
opposite  side  of  the  street,  from  which  it  was  afterwards  ascertained  the 
bullets  had  been  fired.  In  a  case  tried  at  the  Kingston  Lent  Assizes,  1862, 
a  similar  piece  of  evidence  clearly  showed  that  a  gun  loaded  with  a  bullet 
had  been  maliciously  discharged  with  a  design  to  kill  one  of  two  persons. 
The  prosecutrix  and  her  mother  were  sitting  by  candle-light  one  eyening 
near  a  window  in  their  house,  so  that  their  shadows  were  projected  on  the 
blind :  a  bullet  passed  through  the  window  and  struck  the  wall  of  the 
house  inside.  A  line  drawn  between  these  points  was  about  half  an  inch 
over  the  head  of  the  prosecutrix,  and  about  one  inch  below  the  level  of  her 
mother's  head.  Neither  was  hurt.  The  prisoner  was  connected  with  the 
act  by  his  having  been  seen  near  the  spot,  and  by  a  variety  of  circum- 
stances. It  was  alleged  in  defence  that  the  prisoner  had  gone  out  with  his 
gun  in  the  evening  to  shoot  birds  with  bullets,  and  that  the  piece  had  been 
discharged  by  some  accident.  The  judge  directed  the  jury  to  consider 
with  what  intent  a  shot  could  have  been  fired  so  as  to  come  within  half  an 
inch  of  the  head  of  a  person.     The  prisoner  was  convicted. 

Survived  after  Gunshot  toounds, — A  witness  may  be  asked, — ^When  was  the 
gunshot  wound  inflicted,  and  how  long  did  the  wounded  person  survive 
after  receiving  it  ?  Like  other  wounds,  a  gunshot  wound  undergoes  no 
change  for  eight  or  ten  hours  after  its  infliction.  Our  judgment  in  reference 
to  these  questions  may  be  assisted  by  observing  the  parts  which  are  involved, 
although  we  cannot  always  infer  from  the  quantity  of  blood  found  near  to 
a  body,  that  the  bleeding  was  an  immediate  consequence  of  the  wound,  or 
that  the  whole  of  the  blood  was  effused  at  once.  We  cannot,  then,  always 
affirm  that  the  deceased  could  not  have  moved  or  exerted  himself  in  some 
degree  after  receiving  it.  The  exertion  thus  made  subsequently  to  his 
being  wounded  may  have  actually  caused  the  fatal  bleeding. 

Suicidal  atul  Homicidal  Ounshot  toounds. — ^When  it  is  doubtful  whether 
the  wound  was  the  result  of  suicide  or  homicide,  the  point  may  be  some- 
times determined  by  pa3ring  attention  to  its  situation  and  direcidon. 
Suicidal  gunshot  wounds  are  almost  always  directed  to  a  vital  part — to  the 
heart  or  to  the  brain :  they  possess  those  characters  which  belong  to  wounds 
inflicted  near  to  the  body.  The  skin  is  discoloured  or  burnt,  the  wound 
wide  and  lacerated,  the  hand  which  discharged  the  weapon  often  blackened, 
and  sometimes  still  grasping  the  pistol.  The  ball  may  or  may  not  have 
traversed,  as  this  will  depend  on  the  momentum  which  it  derived  from  the 
charge,  and  the  resistance  which  it  experienced.  (See  Beg.  v.  Thomas^ 
Brecon  Lent  Ass.  1845.)  The  situation  in  this  instance  negatived  the 
supposition  of  suicide.  Suicidal  gnnshot  wounds  are  seldom  situated  at 
the  back  of  the  body ;  therefore  the  determination  of  the  point  of  entrance, 
if  the  ball  has  ti-aversed,  is  of  some  importance.  The  direction  of  these 
wounds  is  probably  of  less  moment  than  their  situation,  because  the  pro* 
jectile  is  liable  to  be  deflected  in  the  body.  In  a  duel,  one  of  the  parties, 
a  tall  man,  was  killed  by  a  ball  which  was  found  to  have  entered  below  the 
right  shoulder,  and  to  have  taken  a  direction  downwards.  In  consequence 
of  this,  it  was  thought  that  he  had  been  shot  unfairly  by  his  antagonist, 
who  was  short  in  stature.  Breschet  and  others  explained  the  suspicious 
course  of  the  wound  by  assuming  that  the  ball  had  struck  the  under  part 
of  the  clavicle,  and  had  thence  probably  been  deflected  downwards.  This 
question  excited  considerable  interest  at  the  trial  of  a  Dr,  Smith  for  the 
murder  of  a  Williavi  Macdonald  (High  Court  of  Just.  Edin.  Ap.  1854). 
It  appeared  that  the  deceased  was  found  dead  in  a  field  belonging  to 
the  prisoner,  on  the  morning  of  Nov.  20th.  The  body,  according  to  the 
testimony  of  eye-witnesses,  was   lying  at  full  length  on  its  left  side  in 
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a  ditcli.  The  left  arm  was  partly  beneath,  and  the  right  partly  across  the 
body.  There  was  a  blackened  wound  or  hole  in,  and  a  little  blood  on, 
the  cheek.  A  pistol  was  lying  on  the  ground,  according  to  one  witness, 
about  four  feet  from  the  head  of  the  deceased.  The  time  at  which  the 
deceased  died  was  fixed  with  tolerable  precision  at  twenty-five  minutes 
before  eight  o'clock  on  the  evening  of  Nov.  19th ;  and  although  the 
prisoner  was  not  seen  near  the  spot,  there  was  evidence  that  he  had  made 
an  appointment  to  meet  the  deceased  that  evening,  and  the  testimony 
of  many  witnesses  showed  that  he  had  had  an  opportunity  of  being  on 
the  spot  at  the  time  when  the  discharge  of  a  pistol  was  heard.  The 
defence  was,  that  this  was  an  act  of  suicide.  The  pistol  could  not  be 
identified  as  belonging  to  the  prisoner ;  and  one  witness  for  the  defence 
positively  swore  that,  six  years  before,  he  had  sold  to  the  deceased  a  pistol 
resembling  that  found  neai*  his  body.  Upon  this  statement,  and  upon  the 
^lure  of  the  medical  evidence  to  throw  any  light  upon  the  important 
question  of  homicide  or  suicide,  the  prisoner  was  discharged  on  a  verdict 
of  Not  Proven.     (*  Med.  Times  and  Gaz.'  Ap.  22  and  May  20,  1854) 

It  was  proved  by  the  two  medical  witnesses  who  gave  evidence  at  this 
trial,  that  deceased  had  died  from  a  pistol-shot,  the  bullet  having  penetrated 
the  brain.    From  the  characters  of  the  wound,  one  witness  thought  that  the 
muzzle  of  the  pistol,  when  discharged,  must  have  been  within  from  three  to 
twelve  inches  of  the  face.     He  admitted  that,  as  an  act  of  suicide,  the  body 
might  have  assumed  the  position  in  which  it  was  found,  but  that  the  proba- 
bilities were  against   it.     The  other  witnesses  thought  that  the  pistol, 
when  discharged,  might  have  been  twelve  or  thirteen  inches  from  the  face ; 
and  although  a  person  standing  could,  in  his  opinion,  have  made  the  wound 
that  appeared  on  the  cheek,  yet  a  suicide  would  probably  have  made  more 
snre  of  his   aim,  by   selecting  another  position.     The  only  information 
regarding  the  wound  was,  that  it  was  in  the  right  cheek,  below  the  malar 
prominence ;  that  the  opening  was  blackened,  and  the  nose  scorched  with 
^npowder.    It  appears  that  the  medical  witnesses  did  not  dee  the  body  until 
after  the  lapse  of  two  days.     It  bad  in  fact  been  renioved  from  the  spot, 
vrashed,  dressed  in  grave-clothes,  and  put  into  a  coffin,  before  they  saw  it. 
('  Med.  Times  and  Gfaz.'  May  20,  1854,  p.  525.)     Thus  the  marks  of  gun- 
powder on  one  of  the  hands,  generally  found  in  suicide  by  pistols,  were 
not  seen  here ;  and  the  removal  of  the  body  from  the  spot  placed  the 
medical  men  in  a  difficulty,  since  they  could  base  their  opinion  only  on  the 
statement  of  ignorant  witnesses.   There  were  marks  of  blood  on  the  ground ; 
but  these,  it  was  suggested,  might  have  been  accidentally  caused  during 
iihe  removal  of  the  body.     The  situation  of  the  wound,  i.e.  below  the  maU^ 
prominence  in  the  cheek,  is  rather  unusual  for  an  act  of  suicide,  but  it  was 
such  as  a  murderer  walking  by  the  side  of  the  deceased  could  have  easily 
selected.     The  distance  at  which  the  pistol  was  held  appears  to  have  been 
greater  than  we  usually  find  in  cases  of  suicide ;  for  had  it  been  close,  as 
it  usually  is  in  suicide,  there  would  have  been  marks  of  extensive  burning 
and  laceration  of  the  soft  parts  about  the  wound.     The  position  of*  the 
pistol  with  respect  to  the  dead  body,  as  described  by  the  witnesses  who 
found  it,  is  inconsistent  with  the  supposition  that  deceased  had  thus  fallen 
accidentally  after  having  himself  discharged  the  pistol.     There  was  no 
motive  for  suicide,  and  no  reason  why,  had  suicide  been  contemplated,  the 
•deceased  should  have  selected  the  prisoner's  field  for  perpetrating  the  act. 
The  deceased  had  been  seen  transacting  business  within  half  an  hour  of  the 
time  at  which  he  must  have  died ;  and  it  was  stated  by  his  friends  that 
they  had  never  seen  him  with  a  gun  or  pistol  in  his  possession,  and  had 
never  known  him  to  use  fire-arms.     Every  fact  tended  to  prove  that  this 
was  an  act  of  homicide  and  not  of  suicide :  furttieT,  \.\k!er^  ^%&  Ti'Ci  \&s8f^  A 
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sfcrnggling  or  scuffling,  and  no  robbery  had  been  perpetrated.  The  aocnsed 
had  the  motive,  means,  and  opportunity  of  committing  the  crime,  but  there 
were  no  circumstances  which  could  directly  connect  him  with  it.  The 
eai'ly  interference  with  the  body,  and  the  neglect  to  call  for  a  medical 
investigation,  probably  led  to  the  obliteration  of  parts  of  the  evidence 
which  would  have  clearly  satisfied  the  jury  that  this  could  not  have  been 
an  act  of  suicide. 

Accidental  gunshot  wounds  bear  the  characters  of  near  wounds :  they 
may  touch  vital  parts,  but,  if  the  body  has  not  been  disturbed,  the  pre- 
sence or  absence  of  design  in  the  infliction  of  a  wound  is  commonly  made 
apparent  by  the  relative  position  of  the  body  and  the  weapon.  They 
f i*equently  arise  from  persons  dittwing  the  charges  of  guns  or  pistols  with 
the  muzzles  pointed  towards  them,  and  they  are  then  situated  in  front :  at 
other  times  they  are  produced  by  persons  pulling  towards  them  through  a 
hedge,  or  digging  after  them,  a  loaded  gun.  In  the  latter  case  the  wound 
is  behind,  and  it  may  stix)ngly  resemble  a  homicidal  wound,  although  the 
circumstances  under  which  the  body  is  found  generally  suffice  to  explain  the 
matter.  ('Ann.  d'Hyg.'  1860,  1,  443.)  In  the  following  case  of  attempted 
suicide,  the  characters  of  the  wound  somewhat  resembled  those  which  are 
commonly  imputed  to  homicide.  In  1844,  a  man  was  brought  to  Guy's 
Hospital,  with  a  lai*gc  lugged  gunshot  wound  on  the  right  side  of  the  head, 
behind  the  angle  of  the  jaw,  and  between  it  and  the  ear.  No  slugs  or 
bullet  could  be  found  ;  the  direction  was  from  behind  forwards  and  from 
above  downwards.  According  to  this  man's  statement,  the  pistol  missed 
fire  three  times,  but  he  succeeded  in  discharging  it  into  his  mouth  at  the 
fourth  attempt.  He  lost  a  large  quantity  of  blood,  but  after  some  time  he 
walked  to  a  tia.ble  at  the  distance  of  five  yards,  reloaded  the  piatol,  and  dis- 
charged it  at  the  back  of  his  head  in  the  situation  described.  Thus,  then, 
there  were  in  this  case  two  wounds,  one  of  them  being  apparently  homi- 
cidal in  its  characters ;  and  there  was  a  power  of  locomotion  after  the  first 
wound,  in  spite  of  gi-eat  loss  of  blood.  A  gunshot  wound  in  the  mouth  or 
temple  would  seldom  be  set  down  to  accident,  and  yet  attempts  are  occa- 
sionally made  to  ascnbe  to  such  wounds  an  accidental  oi*igin.  The  admis- 
sion of  a  near  wound  in  the  temple  occurinng  from  accident,  must  depend 
cntii-ely  upon  the  circumstances  pi-oved.  (See  Beg.  v.  Toiienltam,  Norwich 
Lent  Ass.  1845.) 

In  suicide  thei-e  is  commonly  strong  evidence  of  design ;  in  accident 
all  evidence  of  design  is  wanting.  Suicides  sometimes  make  use  of  un- 
usual weapons,  or  use  weapons  in  an  exti^aordinaiy  manner.  In  a  case 
that  was  bix)ught  into  St.  Thomas'  Hospital,  a  young  man  employed,  for 
the  purpose  of  shooting  himself,  the  case  of  an  Italian  iron,  in  which  he 
had  filed  a  touch-hole.  He  used  a  marble  for  a  bullet,  and  discharged  the 
piece  into  his  mouth.  Onus  ai'e  i-arely  used  by  suicides,  and  when  they 
ai*e  employed,  the  marks  of  design  ai*e  commonly  cAndent :  thus  the  gun 
is  perhaps  found  to  have  been  dischai'ged  by  a  piece  of  string  attached  tt> 
the  trigger  and  connected  with  the  deceased's  foot.  In  one  instance  a  man 
loaded  a  gun,  and  placed  the  stock  and  breech  in  a  grate.  He  then 
delibei'ately  lighted  a  fire  in  the  gi'ate,  and  sat  opposite  to  the  muzzle. 
When  saicides  destix)y  themselves  by  guns,  the  wounds  ai'e  never  situated 
behind.  A  wound  in  the  back  fi-om  a  gun,  indicates  either  accident  or 
homicide.  Important  medical  questions  sometimes  arise  out  of  a  case  of 
this  kind,  for  the  cii-cumstances  under  which  a  dead  body  so  wounded  is 
found,  may  entii-ely  forbid  the  supposition  of  accident.  In  one  case  (Fex 
V.  Adamsy  Berkshire  Ass.  1836),  in  which  the  prisoner  was  charged 
with  the  muixler  of  his  father,  the  gunshot  wound  which  had  causeil 
death  was  situated  at   the   back   of  the   head.     No  weapon  was  found 
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near ;  hence  there  could  be  no  doubt  that  this  was  an  act  of  murder.  The 
prisoner  was  acquitted,  since,  although  he  was  seen  running  from  the  spot 
at  or  about  the  time  of  the  murder,  another  gun  was  heainl  to  be  discharged 
from  the  same  spot  about  an  hour  af terwai*ds ;  and  it  was  impossible,  from 
a  medical  examination  of  the  wound,  to  say  at  what  particular  time  it  had 
been  caused.  A  somewhat  similar  case  occurred  subsequently  (Beg.  v. 
Eichards,  Warwick  Lent  Ass.  1843).  The  deceased  was  found  dead, 
lying  on  his  back,  with  his  gun  placed  on  the  front  of  his  body,  reaching 
&om  his  thigh  to  some  inches  above  his  head.  On  inspection,  it  was 
ascertained  that  death  had  been  caused  by  a  gunshot  wound  at  the  back 
of  the  right  ear.  Two  surgeons  gave  it  as  their  opinion,  that,  from  the 
position  of  the  wound,  the  body,  and  the  weapon,  death  could  not  have 
occuiTed  from  design  or  accident  on  the  part  of  the  deceased,  but  might 
have  taken  place  from  the  accident  of  another.  The  prisoner  was  acquitted, 
as  there  was  insufficient  proof  to  connect  him  with  the  act. 

There  is  one  circumstance  to  be  noticed  in  reference  to  suicide  by  fire- 
arms. If  a  man  has  really  discharged  the  piece  at  himself,  whether  it  be  a 
gun  or  a  pistol,  the  injury  should  present  the  chai^acters  of  a  near  wound 
— ^indicated  by  blackening  and  lividity  of  the  skin,  with  a  bruising  and 
laceration  or  burning  of  the  soft  parts.  A  case  was  tried  (Reg.  v.  Wilson, 
Shrewsbuiy  Aut.  Ass.  1870)  in  which  a  medical  student  was  charged 
with  shooting  at  his  father,  a  medical  man,  with  intent  to  murder  him. 
The  prosecutor  was  lying  asleep  on  a  sofa  in  the  evening,  when  he  was 
suddenly  awakened  by  a  report  of  fire-arms,  and  the  sensation  of  an 
acute  burning  pain  in  the  eye.  This  was  followed  by  another  report.  He 
was  unable  to  see  for  the  moment,  but  fancied  he  heai'd  the  sound  of  foot- 
steps between  the  two  I'eports.  A  bullet  was  subsequently  extracted  from 
the  eye  and  another  from  the  head.  He  fell  ofE  the  sofa,  and  in  raising 
himself  up  found  a  revolver  on  the  floor  at  a  shoi't  distance  in  advance  of 
him.  This  was  proved  to  be  his  own  revolver.  The  piisoner  had  shortly 
before  this  gone  downstaii^  in  the  direction  of  the  room  where  his  father 
was  lying  asleep.  The  pi*isoner  called  to  his  sister,  saying  that  his  fathei* 
had  shot  himself.  The  medical  evidence  clearly  showed  that  this  was  not 
such  a  wound  as  would  have  been  produced  by  an  attempt  at  suicide.  It 
had  none  of  the  characters  of  a  neai'  wound.  The  prisoner  had  had  some 
disputes  with  his  father,  but  there  did  not  appear  to  be  a  sufficient 
motive  for  such  an  act,  although  he  had  the  means  and  opportunity.  He 
-was  acquitted  of  the  charge.  It  was  suggested  that  some  person  might 
have  entered  the  house  and  fired  twice  at  the  prosecutor  while  he  was 
fisleep,  although  thei-e  was  no  motive  for  shooting  a  sleeping  man.  The 
statement  made  by  the  son,  that  his  father  had  shot  himself,  was  proved  to 
be  untrue  by  the  nature  of  the  wounds. 

Evidence  from  the  position  of  the  body  and  tlie  iveapon. — Due  allowance 
must  be  made  for  the  unusual  conditions  under  which  the  bodies  of  persons 
who  have  committed  suicide  by  fire-arms  may  be  found,  or  erroneous  sus- 
picions of  murderous  interference  may  be  formed.  In  1868,  a  man  was 
found  dead  on  the  floor  of  his  bedroom,  his  body  stretched  out  at  full 
length,  and  both  arms  \ying  straight  close  to  the  sides  of  the  body.  A 
pistol-case  was  at  a  short  distance  from  his  right  hand,  and  the  left  was 
gently  closed  on  a  piece  of  burnt  paper  without  any  blood  on  it,  and  the 
insides  of  the  fingers  were  blackened.  The  pistol  was  lying  near  the  left 
hand.  On  the  right  temple  there  was  a  deep  wound,  completely  traversing 
the  head,  and  having  the  characters  of  an  entrance  wound.  Portions  of 
brain  and  blood  had  been  carried  to  the  left  side,  covering  some  of  the 
furniture  beyond  the  body.  On  this  side,  too,  a  conical  bullet  was  found 
within  tho  fender,  resembling  those  in  t\ve  ipvefeoVcw^^.    *Y>dS&  ^^>&^  ^  ^8* 
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believed,  an  act  of  suicide.  The  discharge  of  the  pistol  was  heard  in  an 
adjoining  room  by  a  servant,  who  stated  that  she  heard  the  man  speak 
immediately  after  the  discharge  of  the  pistol.  The  position  of  the  pistol 
and  the  laid-ont  attitude  of  the  body,  the  arms  and  hands  close  to  the  sides, 
might  have  f&irlj  given  rise  to  a  suspicion  of  murder.  The  fingers  of  the 
left  hand  were  blackened,  but  it  is  impossible  to  conceive  that  such  a  wound 
could  have  been  inflicted  on  the  right  temple  with  the  left  hand,  and 
then  the  question  arose,  how  came  the  burnt  paper  (wadding)  in  this 
hand  P  If  the  pistol  was  discharged  with  the  right  hand,  then  how  did  it 
happen  that  the  pistol  was  lying  near  to  the  left  hand  on  the  left  side  of 
the  body,  while  the  right  arm  was  stretched  at  full  length  on  the  right  side 
of  the  body.  It  is  probable  that  the  man  shot  himself  with  his  right  hand 
while  sitting  on  the  floor ;  that  the  pistol  dropped  on  his  left  side,  and  that 
he  fell  flat  on  his  back,  retaining  sufficient  power  to  place  his  arms  by  the 
sides  of  his  body.  The  burnt  paper  and  the  blackening  of  the  fingers 
remain  to  be  explained.  The  left  hsmd  must  have  been  held  near  tbe  pistol 
when  it  was  discharged. 

In  these  cases,  as  in  cases  of  actual  murder,  there  are  many  mysteries 
which  can  only  be  unravelled  by  the  person  committing  the  crime.  Such 
a  case  as  the  above  might  have  easily  given  rise  to  a  charge  of  murder. 

The  case  of  Bisk  Allah,  will  furnish  an  additional  illustration.     A  young 
man  named  Readly,  to  whom  the  accused  was  related  by  marriage,  and  by 
whose  death  he  would  inherit  some  property,  was  found  dead  in  his  bed  it 
an  hotel  in  Antwerp,  in  1865.   Readly  was  subject  to  epileptic  fits ;  and  he 
had  recently  had  a  disappointment  in  reference  to  marriage.    Risk  Allah  had 
insured  the  deceased's  life  for  10002.,  but  that  was  in  order  to  cover  a  loan 
which  he  had  made  to  him.     The  facts,  as  they  transpired  from  an  official 
inquiry  at  Antwei-p,  were  these: — One  morning  the  deceased  had  an  epileptic 
fit,  and  his  companion,  Risk  Allah,  a  medical  man,  having  attended  to  him, 
left  him  to  sleep — he  himself  sleeping  in  a  corridor  at  some  distance  from  the 
deceased's  bedroom.  At  7 o'clock  on  that  morning  the  chambermaid  had  gone 
into  the  deceased's  i*oom  and  had  seen  him  asleep.     At  7.30  Risk  Allah  ifs'as 
seen  to  come  downstairs  and  to  go  out  of  the  house,  to  which  he  did  not 
return  until  just  before  9  o'clock,  when  the  landlord  said  that  as  they  had 
neither  seen  nor  heard  anything  of  Readly  since  his  fit.  Risk  Allah  had 
better  go  and  see  how  he  was.      The  bedroom  door  was  found  fastened  on 
the  inside,  and  there  was  a  sti*ong  smell  of  gunpowder-smoke  issuing  from 
the  keyhole.     He  immediately  called  for  assistance.     The  door  was  broken 
open,  and  it  was  found,  on  entering,  that  furniture  had  been  placed  against 
it,  and  the  room  was  full  of  smoke.     A  table  and  chair  were  found  over- 
turned.     The  deceased  was  lying  on   the  bed,  shot  through   the  head. 
The  body  was  naked,  the  night-dress  which  he  had  worn  being  in  another 
part  of  the  room,  without  any  stains  of  blood  upon  it.   Blood  was  still  flow- 
ing from  the  wound,  and  one  of  the  hands  was  warm.     The  right  arm  was 
across  his  stomach,  and  his  left  arm  was  lying  by  the  side  of  his  body. 
The  left  hand  was  almost  out  of  the  bed.     A  recently  discharged  gun  and 
a  ramrod  were  on  the  floor  by  the  side  of  the  bed,  and  there  was  a  chair 
close  by,  which  had  been  overturned.     Some  shots  were  also  found.     On  a 
table  in  the  room  was  a  piece  of  paper  on  which  was  written,  in  the  hand- 
writing of  the  deceased,  the  words  *  I  have  done  it,'  the  ink  being  still  iceL 
A  trial  took  place,  and  the  question  was  raised,  whether  this  was  an  act  of 
murder  or  suicide  ?   Risk  Allah  was  discharged,  and  the  act  was  pronounced 
to  be  one  of  suicide.      Three  years  afterwards  the  whole  case  was  gone 
into  again  in  this  country,  on  the  occasion  of  an  action  for  libel,  in  which 
the  writer  substantially  charged  Risk  Allah  with  the  murder  of  his  com- 
panion (Hisk  Allah  v.  Whitchurch,  Q.  B.  June,  1868),  and  a  verdict  with 
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heavy  damages  was  Tetnmed  for  the  plaintiff.  Apart  from  the  fact  that 
the  accased  was  not  proved  to  have  heen  on  the  spot  when  the  deceased 
received  his  death- wonnd — that  the  doors  of  the  room  were  fastened  on  the 
inside — that  the  hodj  when  fonnd  was  warm,  and  that  coagulated  blood 
was  still  oozing  from  the  wonnd — ^that  the  ink  on  the  paper  with  the  words 
'  I  have  done  it '  was  still  wet,  and  proved  to  be  in  the  handwriting  of  the 
deceased,  there  was  another  circnmstance  pointed  ont  on  the  trial  for  libel. 
The  body  was  fonnd  naked  on  the  bed,  the  night-dress  being  in  another 
part  of  the  room,  not  stained  with  blood.  This  seemed  only  consistent 
with  suicide.  The  deceased  slept  in  a  night-dress,  and  was  seen  with  one  on 
that  night.  If  shot  by  the  hand  of  another,  it  cannot  be  snpposed  that  the 
murderer  would  have  taken  off  the  night-dress  and  stripped  the  deceased 
naked  before  firing  the  gun.  Had  it  been  possible  to  do  this  without 
causing  a  struggle  and  raising  an  alarm,  there  could  be  no  conceivable 
motive  for  such  an  act.  On  the  other  hand,  the  deceased  might  have 
removed  it  to  prevent  its  catching  fire ;  but  whether  this  was  or  was  not 
the  motive,  the  deceased  himself  must  have  taken  it  off  and  placed  it  where 
it  was  subsequently  found. 

The  position  and  attitude  of  the  dead  body  were  considered  by  some 
medical  men  to  be  inconsistent  with  suicide.  One  said  that  after  a  severe 
gunshot  wound  like  this,  involving  the  brain,  it  would  be  impossible  for 
a  person  to  place  his  arms  by  the  sides  of  the  body  or  to  put  his  hands 
under  the  bedclothes.  Another  contended  that  a  man  could  not  possibly 
shoot  himself  with  a  gun  while  lying  down  in  bed;  but  both  of  these 
propositions  are  contrary  to  fact.  In  a  case  of  probable  suicide  related 
at  p.  693,  the  arms  were  found  straight  down  on  each  side  of  the 
body,  the  wound  in  that  case  traversing  the  brain  and  causing  almost 
instantaneous  death.  In  reference  to  the  second  noint  there  have  been 
instances  of  soldiers  destroying  themselves  by  firing  the  gun  while  lying 
down,  by  means  of  the  ramrod,  which  appears  to  have  been  used  for  this 
purpose  by  Beadly ;  and  in  order  to  satisfy  the  jury,  one  of  the  military 
experts  for  the  defence,  at  the  Ajitwerp  trial,  lay  down  on  a  bed  in  court 
and  fired  a  gun  by  means  of  a  ramrod.  It  was  also  proved  that  the  wound 
in  the  body  had  the  usual  appearances  of  a  near  wound  which  would  be  the 
result  of  a  gun  so  fired.  In  short,  there  was  nothing  in  the  medical  cir- 
cumstances of  this  case  which  justified  the  charge  of  murder. 

In  relying  upon  the  relative  position  to  the  deceased  of  a  discharged 
gun  or  pistol,  an  expert,  unless  he  has  had  a  large  experience  in  such 
subjects,  may  be  easily  deceived,  and  draw  a  false  conclusion.  In  1869, 
a  gentleman  was  out  shooting  with  a  double-barrelled  gun.  He  had 
just  pat  on  the  percussion-cap,  and  was  holding  the  gun  loosely  in  his 
hands,  when  the  right  barrel  went  off.  From  the  recoil,  with  nothing 
behind  the  butt,  the  gun  flew  back  a  yard  or  two  behind  him,  and  the  cap 
of  the  left  barrel  came  so  sharply  in  contact  with  the  hard  ground,  that 
it  also  exploded,  sending  the  chaj*ge  into  the  outside  of  the  sportman's 
thigh.  The  shot  passed  through  the  right-hand  pocket  of  his  shooting- 
jadcet,  striking  his  shot-bag,  and  driving  the  brass-top  into  the  muscles 
behind  the  hip- joint.  The  metal  head  of  the  shot-bag  deflected  the  charge, 
so  that  it  passed  round  outside  the  thigh  and  lodged  in  the  muscles.  This 
deflection  probably  saved  his  life,  as  no  great  vessel  was  wounded.  Assum- 
ing that  the  man  had  been  found  dead  under  these  circumstances,  it  might 
have  been  said  that  suicide  and  accident  were  impossible,  that  no  man 
could  have  shot  himself  with  a  gun  from  behind  in  the  manner  described, 
and  that  the  position  of  the  gun,  one  or  two  yards  behind  the  body,  could 
only  be  explained  on  the  supposition  that  some  one  had  shot  the  deceased 
from  behind* 
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A  case  of  some  interest  in  referenoe  to  the  attitude  of  the  body  and 
position  of  the  weapon,  in  death  from  a  pistol-shot  wound,  is  reported  in 
the  '  Ann.  d'Hyg.'  1868,  2,  445.  Toulmonohe  has  also  contributed  severa] 
cases  illustrating  the  efEeots  produced  by  bullets  and  small-shot  nnder 
different  conditions.     ('  Ann.  d'Hyg.'  1867, 1,  403.) 

PoHiion  of  the  wounded  person  when  shot, — Did  the  deceased  receive  the 
shot  while  standing,  falling,  or  lying  down  P  Was  the  piece,  when  dis- 
charged, pointed  ^m  the  shoulder  ? — These  questions  can  only  he 
answered  by  reference  to  the  particular  circumstances  of  each  case.  In 
genera],  when  a  person  is  shot  while  standing,  and  the  piece  is  pointed 
^m  the  shoulder,  the  wound  is  more  or  less  transverse ;  but  due  allowanoe 
must  be  made  for  the  deflection  of  balls  after  penetration.  {Beg,  t. 
Magaritf/,  G.  C.  G.  July,  1841.)  Was  the  deceased  shot  while  running 
away,  or  when  approaching  the  person  who  fired  ? — This  question  is 
answered  by  observing,  in  the  case  of  a  traversing  wound,  in  which  alone 
any  difficulty  can  arise,  whether  the  entrance-orifice  be  situated  in  front  or 
behind. 

An  officer  was  charged  with  having  caused  the  death  of  a  man,  bj 
shooting  him.  The  deceased  was  in  company  with  a  strong  party  of 
smugglers,  whom  the  prisoner  and  his  men  were  pursuing.  During  their 
retreat,  the  companions  of  the  deceased  fired  on  their  pursuers,  and 
there  seemed  great  reason  to  believe  that  he  was  accidentally  killed  by 
one  of  the  shots  so  fired,  as  he  was  at  that  time  between  the  pursuers 
and  pursued.  If,  however,  this  had  been  the  case,  it  was  clear  that  he 
must  have  received  the  gunshot  wound  in  front,  as  he  himself  was  in 
the  act  of  retreating.  On  the  other  hand,  it  was  unoertain,  from  the 
general  evidence,  whether  he  had  not  been  shot  by  the  prisoner ;  because, 
although  it  did  not  appear  that  shots  had  been  fired  by  him  or  any  of  his 
party,  yet  it  was  proved  that  in  running  he  tnpped  and  fell,  and  his  gon 
went  off  at  the  same  instant,  so  that  it  was  not  impossible  the  deceased 
might  have  received  the  mortal  wound  in  this  manner.  The  whole  case, 
therefore,  rested  on  the  evidence  of  two  surgeons,  one  for  the  prosecution, 
and  the  other  for  the  defence.  The  surgeon  who  appeared  for  the  pro- 
secution deposed  that  he  found  the  body  of  the  deceased  traversed  by  a 
gunshot  wound,  which  had  caused  death  from  the  laceration  of  an  artery, 
and  the  consequent  haemorrhage.  One  of  the  orifices  of  the  wound  was 
situated  in  the  lower  part  of  the  buttock,  and  the  other  in  the  upper 
part  of  the  groin,  so  that  the  latter  was  higher  up  than  the  former.  In 
his  judgment  the  ball  had  passed  through  the  bones  of  the  pelvis,  from 
behind.  Accoi*ding  to  the  opinion  of  this  witness,  therefore,  the  prisoner 
must  have  caused  the  death  of  the  deceased.  For  the  defence,  a  surgeon 
in  the  navy — who,  it  appeared,  had  had  considerable  experience  relative 
to  gunshot  wounds — was  called.  He  stated  that  he  examined  the  body 
of  the  deceased  in  the  presence  of  the  first  vritness,  but  he  was  of  opinion 
that  the  ball  had  entered  in  front,  and  passed  out  behind  the  body.  The 
reasons  which  he  assigned  for  this  opinion  were,  that  the  wound  in  front 
was  much  smaller  than  that  situated  behind,  and  its  edges  were  smooth 
and  depressed,  or  turned  inwards ;  while  the  opening  behind  was  twice 
or  three  times  the  size  of  that  before,  and  was  ragged  and  uneven — 
the  fragments  of  bone  lying  about  the  opening,  and  being  partly  lodged 
in  the  muscles  of  the  buttock.  These  facts  proved  to  him,  most  un- 
equivocally, that  the  ball  had  entered  in  front,  having,  with  diminished 
impetus,  torn  itself  out  posteriorly.  If  the  ball  had  entei-ed  from  behind, 
he  should  have  expected  that  the  fragments  of  bone  would  have  been 
carried  upwards  and  inwards  into  the  pelvis,  and  would  not  have  been 
lodged  about  the  buttock.     The  value  of  this  witness's  evidence  was  most 
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maieriallj  affected  loj  the  cross-examination  which  he  underwent.  He 
then  stated  that  he  did  not  make  an  inspection  of  the  body  until  after 
it  had  been  already  inspected,  and  sewn  up.  He  did  not  see  the  state  of 
the  bone  itself,  and  his  examination  of  it  was  but  slight.  He  admitted 
that  the  openings  of  the  wound  afforded  better  evidence  than  the  state 
of  the  bone,  as  also  that  the  bone  would  certainly  be  shattered  where  the 
ball  had  entered.  They  had  both  agreed,  in  the  first  instance,  that  the 
ball  had  entered  in  front.  It  ia  most  probable  that  the  ball  had  entered 
in  front,  and  that  the  deceased  was  shot  by  his  own  party.  The  direction 
of  the  wound — its  passing  from  above  downwards,  and  from  before  back- 
wards— throws  a  shade  of  doubt  upon  the  correchiess  of  this  view,  since, 
for  the  shot  to  have  been  fired  in  front,  the  individual  who  fired  it  must 
have  been  much  elevated  above  the  deceased  (a  circumstance  which  did  not 
appear  from  the  evidence),  or  a  ball  could  not  have  taken  such  a  course ; 
while,  on  the  other  hand,  its  direction  was  precisely  such  as  it  would  have 
taken  if  it  had  been  discharged  from  the  prisoner's  gun,  since  it  was  estab- 
lished by  the  evidence  that  the  accused  had  fallen  while  pursuing,  and  his 
gun  had  become  then  accidentally  discharged.  (Smith's  'For.  Med.' 
p.  290.) 

In  1882,  whilst  the  preceding  pages  were  passing  through  the  press,  the 
celebrated  trial  of  the  brothers  Peltzer  took  place,  for  the  murder  in  Brussels 
of  M.  Bemaya.  At  this  trial  several  important  questions  relative  to 
heemorrhage  from  gunshot  wounds,  the  position  of  the  assailant,  and  the 
production  of  cadaveric  lividities,  were  raised,  which  may  here  be 
noticed,  since  they  could  not  be  referred  to  in  their  proper  places.  M. 
Bemays  was  a  well-known  bandster  in  Antwerp,  and  was  on  very  intimate 
terms  with  Armand,  the  elder  of  the  two  brothers  Peltzer,  and  was  also 
known  to  the  younger  brother,  L^on.  Either  on  account  of  a  liaison 
between  Armand  and  Madame  Bemays,  or  because  M.  Bemays  was  in  the 
possession  of  a  secret  affecting  the  character  of  Armand,  the  latter*resolved 
to  get  rid  of  Bemays,  and  employed  for  this  purpose  his  brother  L6on. 
Bemays  was  accordingly  inveigled  into  a  room  in  a  house  in  Brussels, 
specially  prepared  for  the  purpose ;  and  as  he  crossed  the  threshold  it  is 
supposed  that  the  disguised  L^on  presented  a  pistol  near  the  nape  of  the 
neck,  and  shot  his  victim  dead.  The  body  was  no  doubt  subsequently  dis- 
posed of  by  the  brothers  in  the  following  manner.  All  traces  of  blood  were 
removed  from  the  room  except  in  one  spot,  where  there  was  a  pool  of  blood 
weighing  about  nine  ounces ;  and  the  body  was  placed  in  an  arm-chair  so 
that  it  might  be  supposed  that  death  was  the  result  of  either  suicide  or 
accident.  About  a  week  later  information  was  conveyed  to  the  authorities, 
by  letter,  that  Bemays  had  been  shot  accidentally  by  one  Vaughan — 
an  assumed  name  of  L6on — during  an  altercation ;  and  this  letter  led  to  the 
discovery  of  the  deceased's  body.  A  judicial  and  medical  examination  of  the 
body  was  made  on  the  18th,  eleven  days  after  the  death  on  January  7th,  1881. 
Stienon,  who  made  the  medical  examination,  said  there  were  two  wounds, 
one  on  the  right  temple,  of  a  simple  nature,  the  other  in  the  nape  of  the 
neck,  which  had  been  the  cause  of  death.  This  was  a  perfectly  clean 
wound,  without  any  bum.  The  ball  had  gone  through  the  neck  from  left 
to  right,  slightly  ascending  and  perforating  the  skull.  The  principal  part 
of  the  projectile  was  found  in  the  right  temporal  (middle)  lobe  of  the  brain. 
On  the  body  were  stains  of  blood  and  cadaveric  lividities.  The  blood  stains 
were  in  the  nape  of  the  neck,  and  on  the  right  side  of  the  head.  On  the 
nostrils  and  moustache  were  streaks  of  blood.  There  were  lividities  on  the 
right  leg  and  forearm.  No  blood  was  found  in  the  pharynx.  The  wound 
in  the  nape  of  the  neck  could  not  have  bled  much  externally.  The  bleeding 
liad  been  inteimal,  and  through  the  nose.    TViexe  ^97%&  \\\.VK!b  >^<^<^^  ^t^  *^^ 
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clothes  of  the  deceased.     A  spot  on  the  carpet  contained  nine  onnces  of 
blood.     There  was  a  footprint,  as  he  alleged,  in  this  spot,  not  prodaced  by 
the  deceased.     Experiments  made  for  the  purpose  showed  that  the  foot- 
prints coald  not  have  been  produced  earher  than  two  hours  and  a  half 
after  the  blood  had  flowed  on  to  the  carpet,  and  probably  it  was  twenty  or 
twenty-five  hours  afterwards.     It  was  certain  that  the  footprint  was  not 
produced  on  January  18th,  the  day  of  the  first  investigation  at  the  house, 
and  eleven  days  after  the  death.      Experiments   showed  that  cadaveric 
lividities  could  no  longer  be  displaced  when  the  body  had  remained  in  the 
same  position  for  twenty-eight  or  thirty  hours :  therefore  the  body  could 
not  have  become  cold  in  the  same  position  as  that  in  which  it  was  found 
It  might  have  been  moved  after  twenty-eight  or  thirty  hours,  but  the 
cadaveric  rigidity  must  be  taken  into  consideration.     The  body  must  have 
been  rigid  after  twenty-four  hours.     Destruction  of  this  rigidity  was 
possible  only  by  teaiing  the  muscles,  and  no  muscles  were  torn  :  therefore 
it  was  probable  that  the  moving  of  the  body  had  been  efEected  after 
cadaveric  rigidity  had  disappeared,  which  usually  happened  after  sixty  or 
seventy  hours.     It  followed  that  the  body  must  have  been  moved  some 
days  after  the  crime.     The  blood-clot  on  the  carpet  was  irregular  in  shape, 
there  being  no  blood  in  the  centre ;  and  the  footprint  was  at  the  side.  Death 
had  doubtless  been  instantaneous ;  and  experiments  showed  that  the  shot  had 
been  fired  at  a  distance  of  four  inches  from  the  wound,  though  there  was 
no  blackening.     The  clothes  of  the  deceased  were  in  perfect  order,  and 
there  was  no  evidence  of  a  struggle  having  taken  place.   L6on  had  indicated 
a  spot  where  the  shot  was  fired ;  but  it  was  impossible  that  his  victim  could 
have  been  on  that  spot,  as  in  that  case  the  blood  would  have  flowed  all 
over  his  clothes,  which  was  not  the  case.     Bemays  had  evidently  fallen 
against  the  corner  of  a  writing  table,  as  was  indicated  by  the  wound  on  the 
temple,  and  had  then  rolled  on  to  the  floor.     Probably  the  deceased  was 
shot  whilst  stooping  his  head,  as  many  people  do  instinctively  on  entering 
a  room.     Inside  on  the  door  were  some  drops  of  blood,  spurted  on  it  when 
the  wound  was  inflicted.     The  victim  had  bled  through  the  nose  for  five  or 
ten  minutes  after  death.     If  the  assassin  had  raised  the  head  of  Bemays, 
the  blood  would  have  flowed  on  to  the  clothes,  which  were  tree  from  blood. 
The  footprint  on  the  blood-clot  on  the  carpet  had  probably  been  made  by  a 
boot  of  Armand's,  with  which  tho  mark  con*esponded.     The  body  had  not 
been  moved  sooner  than  from  forty  to  sixty  hours  after  death.     This  was 
the  summary  of  Stienon*s  evidence ;  and  he  was  confirmed  by  Yleminckx. 
For  the  defence,  Guillery  stated  that  what  had  been  described  as  a  foot* 
print  on  the  blood  on  the  carpet,  had  been  produced  by  a  knee,  not  a  boot ; 
and  the  impress  might  have  been  made  ten  or  fifteen  minutes  after  the  blood 
had  flowed.     Hence  it  might  have  been  produced,  as  L^on  stated,  when  he 
knelt  to  raise  the  head  of  the  deceased,  and  to  render  him  assistance. 
Cadaveric  lividities,  he  asserted,  permitted  no  conclusions  to  be  drawn,  as 
twelve  days  after  death  they  were  accompanied  by  putrefaction.      The 
blood,   he  contended,    had  flowed  from  the   nape,   not  from   the    nose. 
Schonfield  confirmed  this  evidencd.     The  brothers  Peltzer  were  both  con* 
victed.     (*  Br.  Med.  Jour.*  1883, 1.,  p.  23). 

Wounds  from  small-shot. — Death  is  sometimes  occasioned  by  small-shot, 
and  here  several  medico-legal  questions  present  themselves.  Small-shot 
may  act  in  two  ways: — 1.  It  either  strikes  without  spreading,  in  which 
case  the  discharge  is  always  near  the  person,  and  its  action  is  much  more 
dangerous  than  that  of  a  single  ball,  because  it  produces  extensive  lacera- 
tions; or  2.  It  strikes  after  it  has  spread,  and  here  the  discharge  must 
have  been  distant,  and  comparatively  little  mischief  is  done.  Lachese 
found,  by  many  experiments  on  dead  bodies,  that  in  order  to  produce  with 
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small-sliot  a  ronnd  opening,  somewhat  resembling  tliat  pi'Oduced  by  a 
bullet,  the  discharge  sbotdd  take  place  point-blank  at  the  distance  of  not 
more  than  ten  or  twelve  inches  from  the  surface  of  the  body.  When  the 
distance  was  from  twelve  to  eighteen  inches,  the  opening  made  was  irregnlar, 
and  the  borders  were  much  lacerated ;  at  thirty-six  inches,  a  central  open- 
ing was  entirely  lost,  and  the  surface  of  the  body  was  covered  by  the 
scattered  shot.  The  efEect  after  this  was  found  to  depend  on  the  distance, 
the  goodness  of  the  gun,  and  the  strength  of  the  charge  ('Ann.  d'Hyg.' 
1836)  ;  but  the  shot  is,  in  general,  much  scattered  over  the  surface  of  the 
body.  A  witness  may  be  required  to  form  an  opinion  of  the  distance  at 
which  a  gun  was  fired.  In  Beg.  v.  Chapman  (Oxford  Lent  Ass.  1839),  it 
was  proved  that  the  deceased  had  been  killed  by  small-shot  fired  from  a 
gun ;  that  the  discharge  must  have  taken  place  very  near,  as  the  shot  had 
not  been  scattered,  and  the  point  of  the  gun  must  have  been  below  the 
level  of  the  wound,  as  the  direction  was  rather  upwards.  Two  medical 
witnesses  were  examined,  and  both  agi^eed  that,  judging  fi*om  the  direction 
of  the  wound,  the  gun  when  fired  could  not  have  been  pointed  from  the 
shoulder.  A  similar  question  was  raised  in  Beg.  v.  Hull  (Oxford  Sum. 
Ass.  1846),  and  it  was  decided  that  the  discharge  of  the  gun  took  place 
accidentally  during  a  struggle.  In  the  case  of  Beg,  y.  Kendrew  (York 
Wint.  Ass.  1844),  the  medical  evidence  was  very  satisfactory.  It  was 
shown  to  be  highly  improbable  that  deceased  could  have  shot  himself  ynth 
small-shot  from  a  gun,  as  the  shot  were  scattered,  and  there  was  no  round 
opening  or  mark  of  burning.  It*  is  difficult  to  conceive  that  small-shot  could 
produce  a  single  entrance-wound,  having  an  appearance  of  circularity  about 
it,  without  at  the  same  time  singeing  or  bummg  the  skin  or  dress. 

The  difficulty  of  laying  down  any  general  rales  respecting  the  wounds 
produced  by  small-shot  at  their  entrance  and  exit,  will  be  apparent  from 
the  following  facts : — A  boy  was  shot  in  the  neck  by  the  accidental  dis- 
charge of  his  gun,  loaded  with  an  ounce  of  No.  8  shot.  He  died  instantly. 
He  was  leaning  forwards  on  the  muzzle,  so  that  it  was  nearly  in  contact 
with  the  skin  of  the  neck.  A  large  round  hole  was  produced,  one  inch 
and  a  half  in  diameter,  the  edges  of  which  were  slightly  blackened  with 
powder.  The  exit-apertnre,  which  was  at  the  back  of  the  neck,  a  little  to 
the  left  of  the  third  cervical  vertebra,  was  a  mere  slit  in  the  skin,  scarcely 
an  inch  long,  with  the  long  diameter  placed  vertically.  The  smallness  of 
this  aperture  may  have  been  owing  to  the  greater  part  of  the  charge  being 
lodged  in  the  body.  The  entrance-aperture,  although  rounded,  was  too 
large  to  be  mistaken  for  a  bullet- wound :  it  was  evidently  a  near  wound, 
from  the  blackening  of  the  edges.  On  the  other  hand,  it  has  been  found 
that  a  round  aperture  may  be  produced  by  the  discharge  of  small-shot  at 
a  much  greater  distance  from  the  object  than  that  assigned  by  Lachese.  . 
A  new  gun  was  fired  with  the  usual  charge  at  a  sheet  of  paper  placed  at 
sixty  paces'  distance.  A  circular  hole  was  produced  in  the  centre  of  the 
sheet,  throngh  which  apparently  every  shot  had  passed.  The  hole  was 
slightly  jagged  at  the  edge,  but  otherwise  resembled  that  made  by  a 
bullet.  JNew  guns  with  highly  polished  surfaces  throw  the  shot  very  closely 
together,  and  this  is  the  explanation  of  the  difEerence  in  the  results  thus 
obtained  and  those  described  by  Lachese.  Admitting  such  exceptional  in- 
stances, and  assuming  the  general  correctness  of  the  inferences  drawn  by 
Lachese,  from  the  results  of  his  experiments  in  discharging  small-shot  at 
dead  bodies  placed  at  different  distances,  it  does  not  seem  probable  that 
a  wound  from  small-shot  could,  under  any  circumstances,  be  mistaken  for 
one  produced  by  a  leaden  bullet.  This  question  arose  in  a  case  tried  by 
Parke,  B.  (Beg.  v.  Spriggs,  Lewes  Lent  Ass.  1854),  in  which  the  prisoner 
was  chained,  apon  lua  own  statement,  i?ith  Y^aTin^  cSbU^^H^^  \^:^^^^>^ 
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wife  by  discliatging  at  her  a  loaded  gun.  When  seen  shortly  after  by  ihe 
medical  witness,  the  deceased  was  quite  dead.  There  was  a  '  jagged  *  wound 
upon  her  forehead,  about  an  inch  aboye  the  right  eyebrow.  The  witness 
described  it  as  a  wound  which,  from  its  appearance,  might  have  been  pro- 
duced by  any  blunt  instrument,  or  by  a  gun  fired  from  a  short  distance. 
On  further  examination  it  was  found  that  the  back  part  of  the  head  been 
driven  in,  and  it  appeared  as  though  the  shot  had  passed  completely  through 
the  head  and  brain,  passing  out  behind  in  a  direction  slanting  downwards, 
the  wound  behind  being  three  inches  lower  than  that  in  front.  He  did  not  see 
any  shot,  nor  did  he  open  the  head  to  endeavour  to  find  any ;  but  a  portion 
of  the  skull  and  hair  had  been  driven  into  the  wound.  The  judge  properly 
suggested  that  the  brain  should  have  been  examined,  as  some  shot  might 
have  remained  there,  and  this  would  have  shown  exactly  how  the  mortal 
injury  had  been  produced.  The  witness  was  strongly  pressed  to  say 
whether  he  was  certain  the  injury  had  been  caused  by  shot  and  not  by 
a  bullet.  He  said  he  was  certain  it  was  by  shot,  as  he  had  had  much 
experience  of  bullet-wounds.  Fortunately,  there  was  good  evidence  to 
show  that  one  barrel  only  of  the  prisoner's  gun  had  been  discharged,  and 
the  undischarged  barrel  was  foand  loaded  with  shot.  The  prisoner  was 
convicted.  There  appears  to  have  been  no  mark  of  burning  or  singing  of 
the  hair  or  dress  in  this  case,  or  the  witness  would  not  have  sugg^ted  that 
the  wound  might  have  been  occasioned  by  a  blunt  instrument.  Consider- 
ing that  there  were  two  penetrating  wounds  on  opposite  sides  of  the  head, 
this  was  a  singular  part  of  the  evidence.  It  was  clear  that  there  was  one 
great  central  wound  (the  en  trance- wound),  which,  although  described  as 
*  jagged,'  appeared  difficult  to  be  accounted  for,  as  no  shot  were  scattered, 
Or  could  be  found  in  the  skin.  Yet  this  single  wound  was  obviously  caused 
hy  small-shot.  In  all  similar  cases,  it  would  be  proper  to  examine  the 
track  of  a  wound  throughout.  According  to  Lach^e's  experiments,  it  is 
probable  that  the  piece  was  in  this  case  discharged  within  twelve  io 
eighteen  inches  from  the  surface  of  the  skin. 

A  discharge  of  small-shot,  in  contact  with  the  skin  or  close  to  it,  gene- 
i*ally  pix)duce8,  not  a  round  opening,  but  a  severe  lacerated  wound.  A 
man  lay  down  on  the  grass  and  fell  asleep,  the  muzzle  of  his  gun  being  close 
to  the  back  of  the  calf  of  his  left  leg,  and  pointing  in  a  slanting  direction 
downwards.  By  some  accident  the  gun  went  off,  and  the  shot  produced  a 
laceration  of  the  whole  of  the  fleshy  part  of  the  leg,  with  no  appearance  of 
a  round  perforation.  As  might  be  expected  from  the  closeness  of  the 
discharge,  the  leg  of  his  trousers  was  much  burnt  as  well  as  cut  and  torn. 
Although,  according  to  Lachese's  experiments,  a  round  opening  may  be 
produced  by  small-shot  when  the  piece  is  fired  at  the  distance  of  a  foot  from 
the  body,  the  above  case  proves  that  the  shot  may  be  scattered,  and  an 
extensively  lacerated  wound  caused,  when  the  muzzle  is  close  to  the  skin, 
und  the  piece  is  not  discharged  point-blank.  The  scattering  of  the  shot, 
however,  in  such  a  case,  could  not  lead  to  the  inference  that  the  discharge 
had  taken  place  from  a  distance,  because  the  skin  and  dress  would  always 
present  distinct  marks  of  burning.  When  a  piece  is  fired  near,  the  shot 
may  be  carried  into  the  wound  without  scattering,  and  it  may  be  found 
lying  like  a  solid  mass  in  the  wound.  This  was  proved  to  have  been  the 
case  in  Jieg.  v.  Ecam  (Swansea  Lent  Ass.  1869).  In  1869,  a  gentleman 
was  accidentally  shot  by  the  discharge  of  his  gun  from  behind.  The 
•entire  shot  wei^e  found  lodged,  as  in  a  purse,  in  the  muscles  behind  the 
thigh-bone. 

The  course  taken  by  small-shot,  when  discharged  at  short  distances 
may  indicate  the  dii-eetion  in  which  the  discharge  took  place,  and  thus  aid 
in  the  identification  of  the  assailant    In  Beq.  v.  Marris  (Lincoln  Lent  Ass. 
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1870),  it  was  a  question  whether  the  wound  indicated  the  direction  in 
which  the  gun  was  fired.  The  deceased  was  shot  while  passing  along  a 
public  path.  If  the  prisoner  were  guilty,  he  must  have  fired  the  gun  from 
a  window  more  than  twelve  feet  above  the  gpx)und.  According  to  the 
evidence,  the  shot  must  have  been  fired  downwards.  It  had  blown  away 
the  upper  lip,  the  teeth,  and  lower  jaw.     The  prisoner  was  convicted. 

Small-shot  is  rarely  observed  to  traverse  the  body  entirely,  unless  dis- 
charged so  near  as  to  make  a  clean  round  opening ;  but  a  single  pellet  reach** 
ing  the  body  may  destroy  life.  There  may  be  no  exit-aperture,  or  it  may 
be  smaller  than  that  of  entrance.  Two  cases  have  already  been  mentioned : 
one  (p.  664)  in  which  a  young  man  was  killed  by  a  single  pellet  wounding 
the  sixth  intercostal  artery  ;  the  other  (p.  652),  in  which  a  girl  was  killed 
by  a  pellet  traversing  the  orbital  plate  and  wounding  the  brain.  Such  minute 
wonnds  might  be  easily  overlooked  in  the  examination  of  a  dead  body.  Small- 
shot,  even  when  wounding  only  the  skin  of  the  back  superficially,  has  been 
known  to  defuse  death  by  tetanus.  In  the  post-mortem  examination  of  the 
body  of  a  person  who  has  been  killed  by  a  discharge  of  small-shot,  the 
pellets  do  not  always  present  a  rounded  appearance.  By  the  force  of  the 
discharge,  especially  when  neai*  to  the  body,  or  when  any  bony  surface  has 
been  struck,  the  spherical  form  of  the  shot  may  be  almost  entirely  lost. 
In  Beg,  v.  Evans  (Swansea  Lent  Ass.  1869),  it  was  attempted  to  connect 
the  prisoner  with  an  act  of  murder  by  the  appearance  of  the  shot  removed 
from  the  dead  body.  Some  slips  of  lead,  with  small  cut  portions  of  the 
metal  of  a  rough  cubic  form,  were  found  in  prisoner's  possession.  A  portion 
of  the  shot  removed  from  the  body  of  deceased,  who  was  found  dead,  had 
a  similar  cubical  form.  They  consisted  only  of  lead,  but  it  was  impossible 
to  say  that  the  lead  was  the  same  as  that  found  in  the  possession  of  the 
prisoner.  The  evidence  failed  to  connect  the  prisoner  with  the  act.  Cut 
lead,  in  the  form  of  slugs,  may  be  mixed  with  shot,  and  it  appeared  to  be 
so  in  this  case.  In  all  manufactured  shot  there  is  arsenic.  If  this  is 
found,  it  would  tend  to  show  that  ordinary  shot  had  been  used. 

When  in  an  act  of  suicide  a  pistol  is  discharged  close  to  the  chest,  the 
amount  of  injury  done  cannot  be  measured  *by  the  size  of  the  bullet.  In 
a  case  of  suicide  in  which  a  man  discharged  a  pistol  pressed  closely  to 
his  chest,  loaded  with  a  bullet  three-eighths  of  an  inch  in  diameter,  the 
whole  of  the  clothes  were  torn  through,  and  portions  of  them,  with  parts 
of  the  ribs,  were  carried  deeply  into  the  chest.  The  opening  in  the  chest 
was  circular,  and  three  inches  in  diameter.  The  margin  was  burnt  and 
ragged.  The  heart  was  intact,  but  the  left  lung  was  completely  shattered 
The  small  bullet  was  found  firmly  impacted  in  the  fourth  dorsal  vertebra, 
on  the  left  side.  The  explosion  of  the  gunpowder  close  to  the  body  suffi- 
ciently accounted  for  this  large  wound. 

A  single  bullet  of  no  gpreat  dimensions,  fired  fi*om  a  gun  at  a  distance 
of  from  four  to  six  yards  from  the  person,  has  been  known  to  produce  an 
extensive  wound.  In  the  case  of  Mr,  Walshe^  who  was  shot  by  a  man 
named  Wells,  in  1868,  the  bullet  had  traversed  the  head,  destroying  the 
nose  entirely.  The  entrance-aperture  at  this  point  was  so  large  as  to  admit 
three  or  four  fingers.  The  bullet  had  passed  out  behind,  splitting  the 
occipital  bone,  and  it  was  found  in  the  room  with  a  stain  of  blood  upon  it, 
and  some  hair  resembling  that  of  the  deceased.  In  this  case  the  bullet, 
of  the  Mini6  pattern,  weighed  only  250  grains,  but  it  produced  a  very 
large  wound. 

Wounds  from  wadding  and  gunpowder. — A  gun  loaded  with  wadding, 
or  even  with  gunpowder  only,  may  cause  death.  In  these  cases,  an 
impulsive  force  is  given  by  the  explosion,  and  the  substance  becomes  a 
dangerous  projectile*     The  lighter  the  projectile,  the  shortAT  t\i<&  di&^»xssi.^ 
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to  which  ifc  is  carried;  bnt  when  discharged  near  to  the  body,  it  may 
prodnce  a  fatal  penetrating  wonnd.  A  portion  of  the  dress  may  be  carried 
into  the  wonnd,  and  lead  to  death  from  bleeding ;  or  if  the  wonnded  peraon 
recover  from  the  first  effects,  he  may  snbseqnently  sink  nnder  an  attack 
of  tetanns  or  erysipelas.  Fatal  accidents  frequently  occnr  from  persons 
discharging  gnns  or  pistols  at  others  in  sport — an  act  which  they  think 
they  may  perform  withont  danger,  because  the  pieces  are  not  loaded  with 
ball  or  shot.  In  Beg.  v.  Race  (Bary  Lent.  Ass.  March,  1840),  it  was  proved 
that  the  piisoner  had  killed  the  deceased  by  discharging  at  him,  within 
a  few  feet,  a  gnn  loaded  with  powder  and  paper-wadding.  The  deceased 
fell  and  died  in  a  few  minates.  It  was  found  that  the  chest  was  penetrated, 
and  that  the  wadding  had  wounded  the  left  auricle  of  the  heart.  (*  Ann 
d*Hyg.'  1859,  1,  421.)  In  1838,  a  girl  was  killed  by  a  boy,  who  di£. 
charged  at  her  a  gun  loaded  with  paper  pellets.  Some  of  these  penetrated 
the  body,  and  lodged  in  the  lungs  and  liver.  Dupnytren  mentions  an 
instance,  where,  during  a  quarrel  between  two  men,  one  discharged  at  tlie 
other  a  gun  loaded  with  powder  and  wadding  only,  at  a  distance  of  aboat 
eighteen  inches.  The  man  instantly  fell  dead.  On  inspection,  his  clothes 
were  found  torn,  the  intestines  were  lacerated,  blood  was  effused,  and  the 
wadding  was  lodged  in  the  abdomen. 

In  1881,  a  man  sitting  in  the  gallery  of  a  theatre  at  Brighton,  had  the 
upper  half  of  the  hand  completely  blown  away  by  a  piece  of  greased  news- 
paper, tightly  rammed,  discharged  from  a  small  cannon  on  the  stage  of  ihe 
theatre. 

It  has  been  observed  that  persons  in  attempting  to  commit  suicide  have 
occasionally  forgotten  to  put  a  bullet  into  the  pistol ;  nevertheless,  the  dis- 
charge of  a  piece  into  the  mouth  has  sufficed,  from  the  effect  of  the  wadding 
only,  to  produce  considerable  destruction  of  parts,  and  to  cause  serious  loss 
of  blood.  Fatal  accidents  have  frequently  taken  place  from  the  discharge 
of  wadding  from  cannon  during  reviews.  It  is  not  easy  to  say  at  what 
distance  a  weapon  charged  with  wadding  and  gunpowder  would  cease  to 
produce  mischief,  since  this  must  depend  on  the  impulsive  force  given  hy 
the  charge  of  powder,  and  on  the  size  of  the  piece.  Lachese  foand  that  a 
piece  charged  with  gunpowder  only,  is  capable  of  producing  a  penetrating 
wound  somewhat  resembling  that  caused  by  small-shot,  when  the  piece  is 
large,  strongly  charged,  and  fired  within  six  inches  of  the  surface  of  the 
body.  (*  Ann.  d*Hyg.*  1836,  p.  368.)  This  arises  from  a  portion  of  the 
powder  always  escaping  combustion  at  the  time  of  discharge,  and  each 
gi*ain  then  acts  like  a  pellet  of  small-shot.  Under  any  circumstances,  a 
dischai'ge  of  powder  contuses  the  skin,  producing  ecchymosis,  and  often 
laceiuting  it,  if  the  piece  is  fired  near.  The  dress  is  burnt  and  the  skin 
scorched  from  the  flame  formed  by  the  combustion  of  the  powder ;  many 
particles  of  gunpowder  may  be  actually  driven  into  the  true  skin.  All 
the  substances  here  spoken  of  are  considered  to  be  projectiles;  and  the 
weapons  are  held  in  law  to  be  loaded  arms,  so  long  as  they  are  capable  of 
producing  bodily  injury  at  the  distance  from  which  the  piece  containing 
them  is  discharged.  It  may  therefore  become  a  question  as  to  the  distance 
at  which  these  light  projectiles  cease  to  be  harmless.  The  answer  must  be 
governed  by  circumstances ;  but  it  will  in  all  cases  materially  depend  on 
the  strength  of  the  charge.  In  Beg,  v.  Collier  (Abingdon  Lent  Ass.  1844) 
the  prisoner  was  charged  with  tiring  a  gun  loaded  with  small-shot  at  the 
prosecutor,  with  intent  to  do  grievous  bodily  harm.  It  appeai'ed  that  the 
gun  was  deliberately  pointed  at  the  prosecutor,  who  was  then  at  a  distance 
of  from  seventy  to  eighty  yards  from  the  prisoner.  The  shot,  which  was 
very  small,  had  marked  the  clothes,  but  had  not  penetrated  the  skin  or 
inflicted  any  wound.     The  defence  was,  that,  from  the  slight  injury  done. 
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the  pHsoner  merely  intended  to  frighten  the  prosecutor,  and  not  to  do  him 
any  bodily  harm.  He  was  found  gmlty  of  a  common  assault.  The  question 
was  here  a  delicate  one,  for  had  the  prosecutor  been  a  few  yards  nearer, 
and  the  pellets  touched  an  exposed  peurt  of  his  body,  the  result  might  have 
been  serious.  One  pellet  has  destroyed  life  (pp.  652, 664).  A  case  occurred, 
in  the  United  States,  involving  the  question  as  to  the  distance  at  which  a 
pistol  not  loaded  with  ball  would  suffice  to  produce  a  serious  wound.  A 
boy,  in  play,  discharged  a  pistol  at  a  companion,  producing  on  the  fleshy 
part  of  the  left  hip  a  wound  one  inch  in  diameter  and  four  inches  in  depth. 
The  skin  was  destroyed,  and  the  muscles  were  a  blackened  lacerated 
mass.  There  was  no  ball  in  the  pistol ;  but  it  is  not  certain  whether  there 
was  wadding.  Death  took  place  from  tetanus  on  the  seventh  day  ;  and  on 
examination  no  wadding  was  found  in  the  wound.  There  were,  however, 
grains  of  gunpowder,  with  which  the  wound  was  blackened  throughout  its 
whole  extent.  At  the  inquest  the  witnesses  differed  respecting  the  distance 
at  which  the  pistol  was  held  when  the  wound  was  inflicted.  Some  said 
one  foot ;  others  two  or  three  yards.  The  deceased  had  stated  his  belief 
that  the  pistol  had  almost  touched  him,  and,  judging  by  the  state  of  the 
wounded  parts,  this  was  probably  the  truth.  Swift  contended  that  the 
wound  had  been  produced  by  gunpowder  only,  without  wadding.  He  per- 
formed some  experiments  with  the  pistol  used  by  the  prisoner,  but  loaded 
with  gunpowder  and  wadding^  in  order  to  determine  the  efEect  of  the  dis- 
cbarges at  different  distances.  At  twelve  inches  distance  from  a  body,  he 
found  that  the  clothes  were  lacerated  and  the  skin  abraded,  but  the  wadding 
did  not  penetrate;  at  six  inches,  the  clothes  were  lacerated,  and  the 
wadding  penetrated  to  the  depth  of  half  an  inch ;  at  two  inches,  the  wound 
produced,  which  was  two  inches  deep,  was  ragged  and  blackened ;  at  one 
:and  a  half  inch  from  the  chest,  the  wadding  passed  into  the  cavity  between 
the  ribs,  and  in  a  second  experiment  it  carried  away  a  portion  of  a  rib. 
.(*Med.  Gaz.'  vol.  40,  p.  734.)  This  subject  was  investigated  by 
Mackintosh,  and  he  found,  in  reference  to  the  wounds  produced  by  wadding, 
that  the  amount  of  injury  done  is  in  proportion  to  the  amount  of  powder 
in  the  gun,  the  hardness  and  compactness  of  the  wadding  or  substance  used 
in  place  of  shot  or  bullet,  and  the  distance  of  the  object  from  the  point  of 
firing.  A  case  occurred  in  his  practice  which  was  the  subject  of  a  trial  for 
unlawful  wounding :  Beg,  v.  Isgute  (Norwich  Lent  Ass.  1867.)  The  prisoner 
fired  at  a  boy  with  a  gun  loaded  with  brown  paper,  pressed  together.  He 
was  then  at  a  distance  of  two  or  three  yards  from  the  boy.  There  was 
B,  wound  in  the  chest  about  the  size  of  a  shilling.  The  margin  of  the 
wound  was  jagged,  had  a  blueish-black  or  mottled  appearance,  and  the 
edges  of  one  of  the  ribs  was  laid  bare.  The  paper  pellet  took  a  course 
-downwards,  as  a  result  of  a  deflection  of  the  projectile  by  the  rib.  A 
quantity  of  brown  paper  was  removed  from  the  wound,  and  the  boy 
ultimately  recovered.  The  question  which  Mackintosh  proposed  to  con- 
sider was  whether  paper-wadding  could  really  produce  such  a  wound 
as  was  here  found,  when  the  gun  was  fired  from  a  distance  of  two  or  three 
yards.  Without  going  into  details,  it  may  be  stated,  that  when  the  gun 
was  charged  with  a  small  quantity  of  powder  and  brown-paper  wadding, 
there  was  indentation,  but  no  penetration  at  a  distance  of  two  yards.  With 
one-third  more  powder  and  a  brown-paper  pellet  closely  compressed,  there 
was  penetration  through  the  boy's  jacket  to  an  inch  and  a  half  beyond. 
These  facts  bear  out  the  conclusion  already  given,  and  confirmed  the  boy's 
account  of  the  distance  from  which  the  gun  was  fired  at  him  by  the  prisoner. 
Swift  had  inferred  from  his  experiments  that  a  penetrating  wound  from 
wadding  was  not  produced  unless  the  piece  was  discharged  within  a 
<iistance  of  six  inches ;  but  Mackintosh's  results  clooxl^  ^W«  \}da^  *<^Qas^ 
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mQBt  depend  on  tlie  quantity  of  powder  used  and  the  loose  or  compact 
nature  of  the  suhstance  employed  as  a  projectile. 

Identity  from  the  flash  of  gunpowder, — ^Among  the  singular  questions 
which  have  arisen  out  of  this  subject  is  the  following: — Whether  the 
person  who  fires  a  gun  or  pistol  at  another  during  a  dark  night  can  be 
identified  by  means  of  the  light  produced  in  the  discharge  ?  This  question 
was  first  referred  to  the  class  of  Physical  Sciences  in  France,  in  1809,  and 
they  answered  it  in  the  negatiye.  A  case  tending  to  show  that  their 
decision  was  erroneous  was  subsequently  reported  by  Fodero.  A  woman 
positively  swore  that  she  saw  the  face  of  a  person,  who  fired  at  another 
during  the  night,  surrounded  by  a  kind  of  glory,  and  that  she  was  thereby 
enabled  to  identify  the  prisoner.  This  statement  was  confirmed  by  the 
deposition  of  the  wounded  person.  Desgranges  performed  many  experiments 
on  this  subject,  and  he  concluded  that  on  a  dark  night,  and  away  from 
every  source  of  light,  the  person  who  fired  the  gun  might  be  identified 
within  a  modei'ate  distance.  If  the  flash  was  very  strong,  the  smoke  very 
dense,  and  the  distance  great,  the  person  firing  the  piece  oould  not  be 
identified.  The  question  was  raised  in  this  country,  in  the  case  of  Beg,  v. 
White  (Croydon  Aut.  Ass.  1839.)  A  gentleman  was  shot  at  while  driving 
home  during  a  dark  night ;  and  he  was  wounded  in  the  elbow.  When  he 
observed  the  flash  of  the  gun,  he  saw  that  the  piece  was  levelled  towards 
him,  and  the  light  of  the  flash  enabled  him  to  recognize  at  once  the  features 
of  the  accused.  In  cross-examination  he  said  he  was  quite  sure  he  could 
see  the  prisoner,  and  that  he  was  not  mistaken  as  to  his  identity.  The 
accused  was  skilfully  defended,  and  he  was  acquitted.  Evidence  of  this 
kind  has,  however,  been  received  in  an  English  Court  of  Law.  A  similar 
case  was  tried  at  the  Lewes  Lent  Assizes,  1862  {Reg,  v.  Stanley),  The 
prisoner  shot  at  the  prosecutor,  a  gamekeeper,  on  a  dark  evening  in 
December,  and  the  latter  swore  that  he  distinctly  saw  the  prisoner  by 
the  flash  of  the  gun,  and  could  identify  him  by  the  light  on  his  features. 
His  evidence  was  corroborated  by  three  other  witnesses,  who  saw  him  not 
hkT  from  the  spot,  and  by  one  who  saw  him  in  the  act  of  running  away. 
He  was  convicted.  A  case  is  quoted  by  Paris  and  Fonblanque  (Rex  v. 
Haines),  in  which  some  police-ofiicers  were  shot  at  by  a  highwayman 
during  a  dark  night.  One  of  the  officers  stated  that  he  could  distinctly 
see,  from  the  flash  of  the  pistol,  that  the  robber  rode  a  dark-bro\i'n  horse 
of  a  remarkable  shape  in  the  head  and  shoulders,  and  that  he  had  since 
identified  the  horse  at  a  stable  in  London.  He  also  perceived,  by  the  same 
flash  of  light,  that  the  person  had  on  a  rough  brown  great-coat.  Thiis 
evidence  was  considered  to  be  satisfactory. 

From  the  information  which  the  author  has  been  able  to  collect  on  this 
point,  there  appears  to  be  no  doubt  that  an  assailant  may  be  thus  occa- 
sionally identified. 

For  a  description  of  the  chemical  examination  of  fire-arms,  to  determine 
whether  they  have  been  recently  discharged  or  not,  the  reader  is  referred 
to  p.  544. 
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CHAPTER  51. 

DEATH  FROM  BURNS  AND  SCALDS — SYMPTOMS — STUPOR — CAUSE  OF  DEATH — POST- 
MORTEM APPEARANCES — BURNS  ON  THE  DEAD  BODY — ACCIDENT,  HOMICIDE, 
OR  SUICIDE — WOUNDS  CAUSED  BY  FIRE — SCALDING — BURNS  BY  CORROSIVE 
LIQUIDS. 

Bums  and  scalds, — ^A  bum  is  an  injary  produced  by  the  application  of  a 
flame  or  heated  sabstance  to  the  sui^ace  of  the  body ;  while  a  scald  results 
from  the  application  of  a  liqnid  at  or  near  its  boiling  point,  nnder  the  same 
circnm stances.  There  seems  to  be  no  real  distinction  between  a  bam  and 
a  scald  as  to  the  effects  produced  on  the  body  :  the  injury  resulting  from 
boiling  mercury  or  melted  lead  might  receive  either  appellation.  Never- 
theless, as  a  matter  of  medical  evidence,  it  may  be  important  to  state  whether 
the  injury  found  on  a  body  was  caused  by  such  a  liqnid  as  boiling  water,  or 
by  a  heated  solid.  If  the  former,  the  injury  might  be  ascribed  to  accident ; 
if  the  latter,  to  criminal  design.  A  scald  produced  by  boiling  water  would 
be  indicated  by  a  sodden  state  of  the  skin  and  flesh,  but  there  would  be  no 
destruction  of  substance.  In  a  burn  by  a  heated  solid,  -the  parts  may  be 
more  or  less  destroyed,  or  even  charred ;  the  cuticle  may  be  found  blackened, 
dry,  almost  of  a  horny  consistency,  and  presenting  a  shrivelled  appearance. 
This  distinction  would  only  apply  to  scalds  from  water.  A  scald  from 
melted  lead  could  not  be  distinguished  from  a  burn  produced  by  a  solid 
heated  to  the  same  temperature.  Some  of  the  oils  boil  at  500^  F.,  and 
they  produce  by  contact  with  the  skin  burns  as  severe  as  those  caused  by 
melted  metals.  Burns  from  flame,  such  as  that  of  gas,  are  indicated  by 
extensive  scorching  of  the  skin,  while  bums  from  gunpowder  are  known 
not  only  by  the  scorching,  but  by  the  small  particles  of  unbumt  carbon 
which  are  imbedded  in  the  skin. 

Action  of  melted  metals, — ^A  singular  case  occurred,  in  which  an  attempt 
on  life  was  made  by  pouring  a  melted  metal  into  the  ear.  The  mother  of 
an  idiot,  wishing  to  get  rid  of  him,  adopted  the  plan  of  pouring  melted 
pewter  into  his  right  ear  while  he  was  lying  asleep.  Great  pain  and 
violent  inflammation  followed,  but  the  man,  set.  25,  recovered.  The 
mother  then  alleged  that  he  had  himself  poured  the  melted  metal  into  his 
own  ear.  At  a  judicial  investigation,  Boys  de  Loury  was  required  to  say 
whether  such  an  act  was  likely  to  occasion  death,  and,  if  so,  how  it  happened 
that  the  party  had  in  this  instance  recovered.  The  alloy  was  formed  of 
seven  parts  of  tin  and  three  of  lead,  and  the  melting  point  of  such  an  alloy 
would  be  about  340^  F.  De  Loury  stated  that  such  an  act  might  lead 
to  death,  by  causing  inflammation  and  disease  of  the  bones  of  the  internal 
ear  extending  to  the  brain.  The  recovery  of  the  youth  was  owing  to  the 
mischief  which  followed  having  been  comparatively  slight.  In  performing 
some  experiments  on  the  dead  body,  he  found  that  it  was  difficult  to  fill  the 
ear-passage  with  such  an  alloy,  in  consequence  of  the  sudden  expansion  of 
the  air  caused  by  the  high  tempei-ature.     (*  Ann.  d*Hyg.'  1847,  2,  424.) 

VarioiM  degrees  of  bums, — Dupnytren  has  divided  bums  into  six  degrees, 
which  are  commonly  recognized  by  medical  jurists : — 

1.  The  heat  produces  a  simple  inflammation  of  the  skin  without  vesica- 
tion. The  skin  is  red,  but  the  i*edness  disappears  on  pressure :  there  is 
slight  and  superficial  swelling,  with  severe  pain,  reUeved  by  the  contact  of 
cold  substances.  The  inflammation  subsides  after  a  few  hours,  and  the 
skin  resumes  its  natural  condition ;  or  it  may  continue  for  several  days,  and 
the  cuticle  then  peels  off. 

VOL,  /.  ^1- 
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2.  There  is  severe  inflammation  of  the  skin,  and  the  caticle  is  raised 
into  blisters  containing  a  yellow-colonred  semm.  This  kind  of  injury  is 
generally  the  resnlt  of  the  action  of  boiling  liquids.  Some  blisters  ars 
formed  immediately ;  others  are  produced  within  twenty-four  hours,  and 
those  which  are  already  formed  become  enlarged.  Suppuration  takes 
place  if  the  cuticle  is  removed,  and  the  person  survives  snfficiently  long. 
As  the  cutis  or  true  skin  is  not  destroyed  by  this  degree  of  bum,  there  is 
no  mark  or  cicatrix  left  on  healing,  to  indicate  its  past  existence.' 

3.  The  superficial  part  of  the  cutis  is  destroyed.  The  bum  appears  in 
the  form  of  yellow  or  brown  patches,  insensible  when  gently  touched,  but 
giving  pain  when  strongly  pressed.  An  inflammatory  redness,  acoom- 
panied  by  vesication  or  blistering,  is  perceived  in  the  healthy  portion  of  skin 
around  the  eschars.  A  whito  and  shining  cicatrix  without  contraction  of 
parts,  remains  after  healing.  This  degree  of  injury  is  commonly  observed 
in  burns  from  gunpowder,  and  the  part  which  was  the  seat  of  the  bum  is 
frequently  stained  black,  when  the  particles  of  gunpowder  have  not  been 
removed  soon  after  the  accident. 

4.  The  skin  is  destroyed  as  far  as  the  subjacent  cellular  tissue.  There 
are  firm  and  thick  eschars  (dead  portions  of  skin),  which  are  quite  insensible. 
If  the  bum  has  arisen  from  a  boiling  liquid,  the  eschars  are  soft  and  of  a 
yellowish  colour ;  if  from  a  red-hot  solid,  they  are  firm,  hard,  and  of  a 
brown  colour — sometimes  black.  The  skin  appears  shrivelled  and  puckered 
towards  the  eschar,  which  is  depressed  below  the  surface.  The  surround- 
ing skin  presents  a  high  degree  of  inflammation,  and  vesications  appear. 
From  the  fourth  to  the  sixth  day  the  eschar  falls  off,  leaving  an  nloerated 
surface,  which  heals  slowly  and  is  always  indicated  by  a  cicatrix. 

5.  ixL  the  fifth  degree,  the  whole  of  the  layers  of  the  skin,  the  oellnlar 
membrane,  and  a  portion  of  the  muscles  beneath,  are  converted  into  a 
general  eschar.  The  appearances  are  similar  to  those  of  the  fourth  d^ree, 
but  in  a  more  aggravated  form. 

6.  The  burnt  part  is  completely  charred.  If  the  person  survives,  violent 
inflammation  is  set  up  in  the  subjacent  tissues  and  organs. 

Neither  a  burn  nor  a  scald  appears  to  be  considered  as  a  \Pound  in  law ; 
but  in  the  statute  on  wounding  they  are  included  among  bodily  injuries 
dangerous  to  life.  Bums  and  scalds  may  be  regarded  as  dangerous  in  pro- 
portion to  the  extent  of  sur&u^e  (of  skin)  which  they  cover,  as  well  as  the 
depth  to  which  they  extend.  The  extent  of  skin  involved  in  a  superficial 
bum,  as  a  result  of  exposure  to  flame,  is  of  greater  importance  than  the 
entire  destruction  of  a  small  part  of  the  body  through  an  intensely  heated 
solid.  When  the  bum  is  extensive,  death  may  ensue  either  ^m  the 
intensity  of  the  pain  produced,  or  from  a  sympathetic  shock  to  the  nervous 
system.  Death  rapidly  takes  place  from  bums  in  children  and  nervous 
females ;  but  in  adults  and  old  persons  there  is  a  better  chance  of  recovery. 
Prom  a  statistical  report  published  in  1875  by  the  Registrar-General,  it 
appears  that  in  twenty- five  years  (1848-72)  68,78o  persons  died  in  England 
and  Wales  from  the  effects  of  bums  and  scalds.  Of  this  number  34,854 
were  children  under  five  years  of  age.  In  1880,  there  were  2,061  deaths 
from  burns  and  scalds. 

Symptoms.  Stupor  from  bums. — In  some  instances,  especially  in 
children,  stupor  and  insensibility  have  supervened ;  and  these  symptoms 
have  been  followed  by  coma  and  death.  If,  under  these  circumstances, 
opium  has  been  given  to  the  patient  as  a  sedative,  the  stupor  resulting 
from  a  bum  may  be  attributed  to  the  effects  of  the  drug ;  and  should  the 
person  die,  the  practitioner  may  find  himself  involved  in  a  charge  of  mala- 
praxis.  It  may  be  allied,  as  in  the  following  case,  that  the  person  was 
poisoned  by  opium.     A  medical  man  was  charged  with  the  manslaughter 
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of  a  child  by  giving  to  it  an  overdose  of  opium,  while  it  was  labouring 
nnder  the  effects  of  a  severe  scald.  Abernethj  stated  in  his  evidence,  which 
was  given  in  favour  of  the  practitioner,  that  ho  thought  the  exhibition  of 
opium  very  proper :  that  the  quantity  given,  eight  drops  of  tincture  of 
opium  immediately  after  the  accident,  and  ten  drops  two  hours  afterwards, 
was  not  an  overdose  for  a  child  (the  age  is  not  stated).  The  circumstance 
of  the  child  continuing  to  sleep  until  it  died,  after  the  exhibition  of  the 
opium,  was,  in  his  judgment,  no  proof  that  it  had  been  poisoned.  This 
sleep  was  nothing  more  than  the  torpor  into  which  it  had  been  plunged  by 
the  accident.  The  surgeon  was  acquitted.  Notwithstanding  the  very 
favourable  opinion  expressed  of  this  plan  of  treatment,  it  would  be 
advisable  to  avoid  the  use  of  opium  on  these  occasions  in  respect  to  infants 
and  children.  Life  is  readily  destroyed  in  young  subjects  by  the  smallest 
dose  of  this  drug  (see  p.  364)  :  and  there  are  no  sure  means  of  dis- 
tinguishing the  comatose  symptoms  produced  by  a  bum  or  a  scald  from 
those  produced  by  an  overdose  of  opium. 

Cause  of  death. — Of  the  cause  of  death  in  persons  exposed  to  fire  but 
little  need  be  said.  In  large  conflagrations  persons  are  frequently  simply 
suffocated,  from  the  want  of  proper  air,  or  the  respiration  of  the  products 
of  combustion — carbonic  acid  and  carbonic  oxide.  The  former  darkens  the 
blood ;  the  latter  renders  it  lighter  in  colour.  In  other  cases,  where  a  large 
volume  of  flame  suddenly  falls  upon  the  body  and  the  person  is  still  able  to 
breathe,  the  fatal  effect  may  be  due  to  shock ;  i.e.  a  sudden  and  violent 
impression  on  the  nervous  system.  A  person  may  recover  from  the  first 
effects  of  severe  bums,  but  ultimately  sink  from  exhaustion  br  from  an 
attack  of  tetanus.  (*  Med.  Times  and  Gaz.'  Ap.  26,  1854,  p.  406.)  The 
oause  of  death  from  extensive  bums  of  the  skin  and  the  appearances  pre- 
sented by  the  internal  organs,  have  been  investigated  and  described  by 
Mendel,  in  Horn's  'Vierteljahrsschr.'  1870,  2,  93.  See  also  'Wiener 
Med.  Blatter,*  1881,  p.  1538 ;  '  Vierteljahrsschr.  f .  Gerichtl.  Med.'  xxxvii. 
pp.  65,  237. 

As  a  result  of  bums  from  explosions,  a  person  either  dies  speedily  or  he 
recovers.  In  a  case  tried  at  the  Swansea  Lent  Assizes,  1869,  it  was  proved 
that  a  man  had  sustained  severe  bums  fi*om  an  explosion  of  fire-damp  in  a 
coal  mine.  He  partially  recovered  from  the  first  effects,  but  lingered  for 
nearly  three  months,  when  he  died,  according  to  the  medical  evidence, 
from  inflammation  and  ulceration  of  the  bowels.  There  was  no  other 
apparent  cause  for  this  inflammation  but  the  bums,  and  death  was  referred 
to  the  burning  as  the  primary  cause.  There  was  no  actual  recovery  from 
the  time  of  the  occurrence  until  death.  In  the  coal-nuning  districts,  in- 
flammation and  ulceration  of  the  bowels  is  not  an  unusual  result  of  bums 
affecting  a  large  surface  of  skin,  when  the  person  lingers  for  some  time 
after  the  accident. 

The  obser\'ations  made  by  Wilks  confirm  these  views.  He  has  found 
that,  in  reference  to  bums,  death  has  been  in  some  cases  immediately  due 
to  bronchitis,  pneumonia,  or  pleuro-pneumonia.  If  the  patient  survive  but 
a  short  time,  the  fatal  result  is  put  down  to  shock  ;  if,  also,  he  lives  for  a 
few  days  and  no  marked  appearances  are  found  in  the  viscera,  death  is 
attributed  to  the  same  cause.  He  describes  a  case,  in  which  a  boy,  bqL  2, 
w^as  scalded  in  the  face,  neck,  and  chest  with  hot  water,  and  he  died  in 
eight  days.  The  body  was  carefully  examined,  and  no  morbid  changes  could 
be  found  to  which  to  attribute  death.  ('  Guy's  Hosp.  Rep.*  1860,  p.  146.) 
A  girl,  set.  9,  died  nine  days  after  her  clothes  had  caught  fire.  Twenty-four 
hours  before  death  she  became  very  restless,  and  subsequently  all  her 
limbs  and  body  were  stiffened  as  in  tetanus.  There  were  no  convulsions. 
There  were  bums  on  the  upper  part  of  the  chest  and  both  arms,  with 
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g^nulating  and  suppurating  sores.  The  brain  appeared  quite  healthy,  also 
the  spinal  cord.  All  the  organs  throughout  the  body  were  healthy.  (Ibid.) 
FosUiviortein  appearances, — In  examining  the  body  of  a  pei'son  found 
burnt,  all  matters  connected  with  sex  and  identity  should  be  duly  obsen'cd. 
The  burning  of  the  Ring  Theatre  at  Vienna,  in  1881,  gave  rise  to  many 
important  medico-legal  investigations  i*especting  the  sex  and  identity  of 
charred  remains,  of  which  Hoffmann  and  Schutze  have  given  a  description 
('  Wiener  Med.  Bliitter,*  1881,  p.  1538),  to  which  the  reader  is  referred. 
(See  also  Horn's  *  Vierteljahrsschr.'  Oct.  1864,  p.  303.)  The  presence 
of  a  large  quantity  of  calcium  phosphate  in  the  ashes  would  indicate 
.  animal  I'emains ;  but  the  bones  are  never  completely  destroyed.  They 
become  white,  and  portions  of  them  retain  their  form  under  the  action 
of  a  most  intense  heat.  When  death  has  been  caused  by  severe  pain,  no 
changes  have  been  detected  in  the  dead  body ;  but,  under  other  circum- 
stances,  it  has  been  found  on  inspection  that  there  were  patches  of  redness 
on  the  bronchial  mucous  membrane,  as  well  as  on  that  of  the  alimentarr 
canal.  The  brain  has  been  found  gorged,  and  the  ventricles  have  contained 
an  abundance  of  serum.  The  serous  liquids  of  the  pericardium  and  pleura 
have  also  been  in  lai*ger  quantity  than  natural.  In  short,  besides  conges- 
tion, there  is  genei'ally  abundant  sei*ous  effusion  in  one  of  the  three  gri*eat 
caWties,  especially  in  the  head.  (See  cases,  'Med.  Gaz.*  vol.  25,  p.  743; 
vol.  31,  p.  551.)  In  deaths  from  fires  in  houses  the  persons  are  usually 
suffocated,  and  there  are  the  appearances  of  this  kind  of  death  (see 
Suffocation).  In  a  case  in  which  a  woman  died  on  the  thirteenth  day 
from  a  supei-ticial  bum  involving  the  skin  of  the  lower  paH  of  her  body, 
the  stomach  was  found  inflamed  at  its  greater  extremity,  and  the  duodenum 
at  its  lower  portion — the  mucous  folds  of  the  intestines  having  a  scarlet 
colour.  The  other  intestines  as  far  aa  the  ctecum  were  also  more  or  less 
inflamed.  (*Amer.  Jour.  Med.  Sci.'  Jan.  1861,  p.  137.)  If  the  person 
survives  the  first  effects,  he  may  die  from  inflammation,  suppuration, 
gangi'ene,  irritation,  or  fever,  or  ho  may  be  worn  out  and  die  from 
rxhanstion.  In  this  respect,  bums  of  the  fourth,  fifth,  and  sixth  degi^ees 
are  especially  dangerous  to  life;  and  it  would  be  unsafe  to  give  a  pre- 
matui*e  opinion  of  the  probable  result,  as  inflammation  of  deep-seated 
viscei-a  only  appears  after  several  days.  In  the  case  of  six  children 
burnt  to  death,  the  following  observations  wei^e  made.  The  eyelids  weiv 
tirmly  closed ;  the  limbs  were  contracted,  and  the  hands  clenched.  The 
burns  on  the  bodies  of  these  childi^en  were  of  great  superficial  extent,  bnt 
not  deep.  Nearly  three- foui-ths  of  the  surface  of  the  body  had  sufferetl 
from  the  effects  of  fire,  and  in  all,  the  hands  were  very  much  burnt.  In 
one  of  the  bodies  least  injured  by  the  fire  the  skin  and  covering  of  the 
chest  were  injected  with  bright  red  blood.  The  lungs  were  much  cong^ted, 
and  of  a  bright  red  colour.  The  cavities  of  the  heart  were  empty.  The 
bi'ain  was  congested  >>'ith  i*ed  blood.  No  blood  in  the  body  presented  the 
usual  charactei*s  of  venous  blood.  Death  was  attributed  to  the  shock  from 
sudden  and  extensive  burns,  and  not  to  suffocation.  (*  Lancet,'  1863, 1, 
p.  GO.)  In  a  case  of  death  from  bnmiiig,  the  lungs  were  congested,  and 
the  cavities  of  the  heart  were  empi^»-  Jja -pMribiflnlar  observation  was  made 
as  to  the  colour  of  the  blood.  Wttti/Ui^  "WM  swollen,  and  there  wen* 
some  other  appeai'ances  indinMBII^HiBgiilfttion ;  so  that  the  burning 
had  ])i*obabIy  been  reso^^gU/^  ^^Blf*  conceal  the  mode  of  death. 
There  was  a  blister  o^^^^  '^BN?  ^  ^^®  cheat,  showing  that 

when  the  body  was  '^^F  ■MM^gree  of  vitality.     The  eyes 

wei^e  much  suffused.  jj^M  j^BaJbiOOOMt  of  the  appearances 

presented  by  theJj^F  ^^^^^■■MMni  barns  in  Horn's 

*  Viertol jab"     '  ^^^  ^^^^^^»k  -Tpearances  vary 
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according  to  the  seat  and  extent  of  the  burns,  and  the  time  at  which  they 
prove  fatal.  In  protracted  cases  the  organs  of  the  chest  and  abdomen 
frequently  present  marks  of  inflammation  and  its  consequences.  (See  also 
'  Guy's  Hosp.  Rep.'  1860,  p.  146.) 

The  principal  subject  on  which  medical  evidence  is  required  on  these 
occasions  is  in  reference  to  the  question  whether,  in  a  dead  body  found 
burnt,  the  burning  took  place  during  life  or  after  death.  As  bodies  are 
sometimes  burnt  in  order  to  conceal  other  acts  of  violence,  a  careful  inspec- 
tion should  be  made  to  determine  whether  there  are  indications  of  any 
other  kind  of  violence.  The  power  to  answer  these  questions  niust  depend 
on  the  degree  to  which  the  action  of  the  fire  has  been  carried.  The^remain« 
may  be  so  changed  as  to  render  all  such  inquiries  nugatory. 

Did  the  burning  take  place  before  or  after  death  ?  Vesication, — The  pro- 
duction of  vesication,  i,e,  of  blisters  containing  serumj  is  commonly  regarded 
as  an  essential  character  of  a  bum  which  has  been  produced  during  life, 
but  it  is  not  a  necessary  or  invariable  effect  of  a  bum  on  the  living  body. 
Vesication  is  especially  observed  in  scalds,  or  in  those  cases  in  which  the 
«kin  has  been  burnt  by  flame  or  by  the  ignition  of  the  clothes,  provided 
the  cuticle  has  not  been  destroyed.  It  is  not  so  commonly  observed  in 
bums  produced  by  intensely  heated  solids.  In  vesication,  the  cuticle  is 
raised  fi*om  the  true  skin  beneath,  and  is  converted  into  one  or  mort; 
blisters  containing  serum,  while  the  skin  around  is  of  a  deep  red  colour.  It 
is  uncertain  as  to  the  time  at  which  it  appears ;  it  may  be  produced  in  a 
feiv  minutes,  or  sometimes  not  for  several  hours;  hence  death  may  take 
place  before  vesication  occurs,  and  the  non-discovery  of  this  condition  does 
not  warrant  the  opinion  that  the  burn  could  not  have  taken  place  during 
life.  If  the  cuticle  is  removed  from  a  vesicated  part  of  the  living  body,  the 
skin  beneath  will  become  intensely  reddened ;  but  if  the  cuticle  is  stripped 
off  a  dead  body,  the  skin  will  become  hard,  dry,  and  of  a  horny-yellow 
colour ;  it  does  not  acquire  the  intense  scarlet  injection  which  is  acquired 
by  the  living  skin  when  vesicated  and  exposed. 

There  have  been  conflicting  opinions  whether  the  presence  of  blisters  on 
a  dead  body  should  be  received  as  absolute  proof  of  burning  during  life.  The 
following  may  be  taken  as  a  summary  of  the  ascertained  facts.  Ghnstison 
had  an  opportunity  of  trying  experiments  on  the  effects  of  dry  heat  on 
the  same  body  before  and  after  death,  in  the  case  of  a  young  man  who  had 
poisoned  himself  with  opium.  While  he  was  lying  in  a  hopeless  state  of  coma, 
four  hours  before  death,  a  hot  iron  was  held  on  the  outside  of  the  hip-joint ; 
and  half  an  hour  after  death,  a  red-hot  poker  was  applied  to  three  places  on 
the  inside  of  the  arm.  Vesication  followed  the  bums  in  both  instances ;  but 
those  caused  during  life  contained  serum,  and  those  which  were  formed 
after  death,  air.  In  a  second  experiment,  a  cauterizing  iron  produced  no 
blisters  on  a  leg,  half  an  hour  after  amputation  ;  but  vesications  containing 
air  vrere  formed  when  the  iron  was  applied  ten  minutes  after  amputation. 
On  the  whole,  Christison  thought  that  a  vesication  containing  serum  indi- 
cates a  bum  during  life,  and  one  containing  aii*,  a  bum  after  death.  The 
author  performed  some  expei'iments  on  the  bodies  of  infants  eighteen  and 
twenty  hours  after  death,  both  with  boiling  water  and  heated  solids  ;  but 
in  no  case  did  he  observe  any  kind  of  vesication  to  follow  at  that  period. 
The  skin  was  shrivelled,  and  was  partly  destroyed  by  the  heat,  but  there 
•were  no  blisters  produced.  (See  'Ann-  d'Hyg.'  1843,  1,  383.)  Under 
certain  morbid  states,  blistera  containing  serum  may  be  produced  in  the 
dead  body,  even  twenty-four  hours  after  death.  Leuret  ol^eiTed  that  this 
took  place  in  a  dropsical  subject,  in  the  vicinity  of  which  a  heated  brazier 
had  been  placed.  The  cuticle  was  hardened,  then  raised  and  blistered  \ 
and  the  blister  contained  an  abundance  oi  Te^Ld^Yi-i^cAnxa^  ^iRsc:^TSL.  "Vis^ 
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repeatmg  this  experiinent  on  other  dead  bodies  not  infiltrated,  it  was 
observed  that  no  vesications  containing  semm  were  produced.  (*Ann. 
d'Hyg.'  1835,  2,  387.)  Champouillon  has  repeated  the  experiments  on 
bodies  affected  with  general  dropsy,  and  he  finds  that  blisters  may  be  pro- 
duced in  them  at  almost  any  period  after  death.  Thus,  they  occurred 
when  heat  was  applied  to  one  recently  dead,  to  another  when  in  a  state  of 
cadaveric  rigidity,  and  to  a  third  when  putrefaction  had  commenced.  The 
blisters  did  not  appear  immediately:  the  time  which  he  found  requisite 
for  their  production  varied  from  two  to  six  hours.  The  serum  effused 
beneath  the  raised  cuticle  was  rarely  tinged  with  blood.  (*  Ann.  d'Hyg.* 
1846,  1,  421.)  These  experiments  confirm  the  results  of  Leuret,  but 
add  nothing  to  our  knowledge  of  the  subject.  The  conclusion  to  be  drawn 
from  them  is,  that  in  the  examination  of  hums  on  the  body  of  a  person 
affected  >vith  genci*al  dropsy,  it  is  necessary  to  be  cautious  in  expressing  an 
opinion.  In  such  cases  it  would  not  be  possible,  from  the  existence  of  mere 
vesication,  to  say  whether  the  burn  took  place  before  or  after  death. 

Wright  produced  a  serous  blister  in  a  dead  body  more  than  a  dozen 
times — twice  within  half  an  hour,  and  once  within  fifteen  minutes  after 
death ;  and  in  amputated  limbs  he  has  produced  them  in  from  half  a 
minute  to  four  minutes  and  a  half  after  amputation.  The  only  &vourable 
opportunity  which  occurred  to  him  for  producing  a  serous  blister  after 
death,  was  in  the  case  of  a  woman  thirty  years  of  age,  who  died  suffocated 
from  acute  congestion  of  the  lungs.  She  was  slightly  dropsical.  Three 
hours  aiid  a  half  after  death,  when  the  body  was  quite  warm  and  the 
joints  flexible,  a  spirit-lamp  flame  was  applied  to  the  lower  and  back 
part  of  the  left  leg.  After  the  lapse  of  an  hour,  blisters  had  formed, 
and  were  filled  Avith  serum  of  a  pale  straw-colour :  one  contained  two  and 
the  other  three  di'achms  of  fluid.  Ten  and  fifteen  hours  after  death,  when 
the  body  had  become  cold  and  rigid,  the  flame  produced  only  gaseous 
blisters.  (*  Path.  Researches  on  Vital  and  Post-mort.  Burniog,'  1850.)  The 
results  obtained  by  Liman  in  performing  similar  experiments  on  five 
dead  bodies,  in  from  one  to  two  hours  after  death,  are  not  in  accordance 
with  those  described  by  Wright.  Liman  noticed  that  by  a  spirit-flame  a 
blister  might  be  raised,  but  that  it  contained  nothing  more  than  vapour 
derived  from  the  fluids  of  the  skin  beneath  the  cuticle.  It  soon  became 
flat  and  charred,  and  thei^  were  no  changes  in  the  surrounding  skin  indi- 
cative of  vital  reaction.  The  temperature  (of  the  bodies)  varied  from 
78°  F.  to  98°  F.  No  experiments  were  performed  on  the  bodies  of  persons 
dying  or  just  dead.  (Casper's  *  Vierteljahrsschr.'  1863,  24,  367.)  It  is, 
therefore,  exceedingly  doubtf  al  whether,  except  under  special  conditions  of 
the  body  such  as  general  di*opsy,  blisters  containing  serum  can  be  produced 
by  a  burn  on  the  skin  of  a  pei*son  really  dead.  Christison  found  that  when 
boiling  water  was  poured  upon  a  dead  body  ten  minutes  after  death,  the 
skin  was  simply  mffled  and  shnvelled ;  but  the  cuticle  was  not  raised  into 
a  blister.  The  same  effects  were  produced  so  long  as  the  body  retained  its 
warmth.  Accident  enabled  the  author  to  describe  the  results  -^/vithin  a 
shorter  period  than  that  above  mentioned.  The  body  of  a  drowned  man, 
within  a  few  minutes  after  the  accident,  was  removed  from  the  water  and 
placed  in  a  hot  bath.  It  was  found  impossible  to  resuscitate  him,  but 
owing  to  the  heat  of  the  watei*  portions  of  the  cuticle  came  off,  when  the 
body  was  removed.  On  inspection,  there  wei'e  several  blisters  JiUed  icith 
bloody  serum  over  a  considerable  portion  of  the  skin,  especially  of  the  ex- 
tremities. There  was  no  di-opsy  here  to  account  for  their  production ;  and 
the  fact  of  their  occurrence  appeal's  to  bear  out  the  view  of  Wright,  that 
the  production  of  a  serous  blister  on  a  dead  body  depends  on  the  amount  of 
latent  organic  life  i^maining  in  it.      In  this  case  the  man  was  pulseless^ 
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and  to  all  appearances  dead,  when  placed  in  tbe  hot  bath ;  hence  the  effects 
of  hot  liquids  on  the  living  and  the  recently  dead  body,  so  far  as  the  pro- 
duction of  vesication  is  concerned,  are  proved  by  this  case  to  be  similar. 
Chambert  has  published  the  resnlta  of  numerous  experiments  on  the  effects 
of  burns  on  the  living  and  dead  body.  These  were  made  on  the  bodies  of 
persons,  from  the  moment  of  death  until  twenty  hours  after  dissolution, 
and  some  were  performed  before  death.  The  general  results  of  his  re- 
searches are, — that  blisters  may  be  produced  by  bums  both  on  the  living 
and  dead  body;  that  they  are  produced  at  a  lower  temperature  in  the 
living  than  in  the  dead  ;  that  in  the  living  a  bum  produces  great  capillary 
congestion,  with  effasion  of  serum  in  the  blisters,  and  that  this  serum, 
when  heated  or  treated  with  nitric  acid,  sets  into  a  nearly  solid  coagulum. 
The  blisters  produced  in  a  dead  body,  even  a  few  minutes  after  death,  con- 
tain a  thin  watery  serum,  which  is  only  rendered  opaline  or  milky  by  heat 
or  the  action  of  nitric  acid.     ('  Ann  d'Hyg.'  1859,  1,  342.) 

A  line  of  redness. — In  burns,  especially  in  those  produced  by  red-hot 
solids,  other  effects  besides  vesication  follow.  The  edge  of  the  skin  imme- 
diately around  the  burnt  part  is  commonly  of  a  dead  white  line,  and  close  to 
this  is  a  deep  red  line,  gradually  shaded  off  into  the  surrounding  skin,  which 
is  reddened.  The  diffused  redness  is  removable  by  pressure,  and  disappears 
with  life;  the  red  line  here  referred  to,  however,  is  not  removable  by 
pressure,  and  is  persistent  after  death.  This  line  of  redness  is  not  always 
met  with  in  severe  bums,  and  when  a  person  survives  one  or  two  days,  its 
production  appears  to  depend  upon  a  power  of  reaction  in  the  system. 
Thus,  then,  its  absence  furnishes  no  proof  of  the  bum  having  been  produced 
after  death,  for  it  is  not  a  necessary  accompaniment  of  a  bum  during  life. 
Christison  endeavoured  to  determine  by  experiment  whether  this  line  of 
redness  could  be  produced  by  applying  a  heated  iron  to  a  dead  body.  He 
found  that  when  the  person  had  been  dead  only  ten  minutes,  no  such  effect 
was  produced.  In  repeating  his  experiments  on  bodies  many  hours  after 
death,  the  author  found  that  no  line  of  redness  ever  presented  itself ;  so 
that  its  discovery  in  a  dead  body  burnt,  would  appear  to  indicate  either 
that  the  burning  took  place  during  life,  or  within  a  few  minutes  after 
death — most  probably  the  former.  Champouillon  takes  exception  to  the 
inference  derivable  from  these  experiments.  He  says  that  he  has  caused 
the  production  of  a  line  of  redness  by  the  application  of  heat  to  a  dead 
body,  and  that  it  is  a  uniform  accompaniment  of  the  formation  of  blisters 
in  the  dead.  He  admits  that  it  is  in  this  case  a  mere  capillary  infiltration 
of  blood,  quite  superficial,  and  surrounding  the  margin  of  the  blister; 
while  in  the  red  line  produced  during  life  the  tissues  of  the  skin  are  deeply 
injected,  and  this  line  is  evidently  the  result  of  vital  reaction.  (See  '  Ann. 
d'Hyg.'  vol.  1,  p.  442.)  It  would  appear  that  he  has  only  remarked  this 
condition  in  dead  di*opsical  bodies,  in  which  vesications  had  been  produced, 
and  it  is  obvioas  from  his  description  that  he  is  referring  to  a  slight  con- 
gestion of  the  vessels,  occasioned  probably  by  the  stagnation  of  the  fluid 
portion  of  the  blood  in  the  superficial  capillaries.  It  is  altogether  distinct 
from  the  line  of  redness  described  by  Christison  as  a  frequent  consequence 
of  severe  bums.  In  the  case  of  Mr.  Westwood,  in  1839,  the  fact  of  certain 
bums  on  the  body  having  been  produced  during  life  was  determined  from 
an  observation  of  this  sign.  The  deceased  was  found  dead,  with  his  skull 
extensively  fractured,  his  throat  cut,  and  his  body  burnt  in  various  places. 
French  remarked  that  the  burns  were  surrounded  by  a  line  of  redness 
— that  they  were  probably  produced  about  the  same  time  as  the  other 
injuries,  but  certainly  while  there  was  some  vital  action  in  the  system. 
When,  however,  vesication  and  a  line  of  redness  are  absent,  we  have  no 
medical  data  on  which  to  found  an  opinion  whether  the  bum  was  caused 
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"befoi'o  or  after  death.  Wright  con8idei*cd  that  in  a  low  state  of  vitality 
a  line  of  redness  might  not  be  produced  by  a  severe  barn  on  the  living 
body,  and  that  moi'e  i-cliance  might  bo  placed  on  the  red  marks  found 
beneath  the  blistei's  and  ci*asts  of  vital  bums.  Tliesc  latter  were  well 
marked  when  he  found  the  line  of  i*ednes8  itself  indistinct.  (Op.  cit. 
p.  25.)  The  i-eseai-ches  of  Chambert  confirm  this  view.  In  a  bum  on  a 
living  pei'son,  if  the  skin  has  not  been  entirely  charred  and  destroyed,  the 
cutis  will  prt^sent  a  dotted  or  pointed  I'cdness,  these  dots  or  points  corre- 
sponding to  the  sudipa)*ous  (pei-spiratory)  glands  and  hair-follicles.  After 
complete  death,  the  burn  does  not  produce  any  such  effect ;  the  cutis  is  of 
a  dead-white  on  its  surface  and  in  its  substance.  In  one  experiment 
perfoi^ned  ten  minutes  after  death,  thei*e  was  no  i*edness  of  the  skin, 
either  beneath  the  blistei-s  or  in  the  sun'ounding  parts.  ('  Ann.  d'Hyg/ 
1859,  1,  368.)  This  i*eddened  or  congested  state  of  the  bare  skin  is  more 
constant  than  any  other  ap]>eai'ance,  and  fomis  at  pi*esent  the  best  critenon 
of  the  infliction  of  a  burn  on  the  living  body.  The  facts  connected  with 
buiTis  on  the  living  and  the  dead,  under^vent  a  minute  scrutiny  in  a 
i-emarkable  case  of  alleged  matncide  at  Bridgenorth.  {Reg.  v.  Xetrfou, 
Shi-ewsbury  Lent  and  Sum.  Ass,  1849.) 

Tn  1848,  two  ])Ci*8ons  wei-e  chai"gecl  with  the  murder  of  anew-born  child, 
which  had  been  secretly  buried,  and  was  exhumed  for  inspection  ten  days 
after  death.  Independently  of  an  incised  wound  on  the  arm,  the  edges  of 
which  were  evei-ted  and  i-oti-acted  like  a  wound  produced  on  the  living 
body,  the  right  leg  pi'csented  the  marks  of  burning.  The  cuticle  was 
entirely  desti-oyed  over  the  greater  pait  of  the  limb :  the  surface  beneath 
had  an  intense  scarlet  colour  and  was  much  injected.  There  was  a  red 
line  of  inflammation  around  its  edge,  particularly  in  the  upper  portion,  and 
at  the  lower  part  of  the  sci'otum  thei'C  was  a  large  ve.*«icle  filled  with 
serum.  Fi-om  this  condition  of  the  pai*ts,  Pnnce  pi"Operly  infeiTed  that 
the  child  must  have  been  lixnng  when  these  bums  were  inflicted.  The 
lungs  niei*ely  indicated  tliat  i-espiitition  had  been  impei-fectly  performed. 
It  turned  out  subsequently,  by  the  confession  of  the  mother,  tliat  the  child 
bad  been  born  alive,  and  tliat  its  body  had  been  delibeitttely  burnt  by  one 
of  the  accused  parties.  The  child  pi*obably  did  not  survive  its  birth  a 
quaHer  of  an  hour :  a  ])roof  that  the  marks  indicative  of  a  \-ital  burn  do 
not  I'equii'C  a  long  ])enod  for  their  p]*oduction. 

When  several  buni^  are  found  on  a  dead  body,  it  may  be  a  question 
whether  they  were  all  pi-oduce<l  at  the  same  time.  This  is  a  |K)int  which 
can  he  doti*nnined  only  by  observing  whether  any  of  them  present  signs  of 
gangivnous  sepai-ation,  of  suppui'ation,  granulation,  or  other  changes  that 
take  ])lace  in  a  living  body  after  accidents  of  this  kind.  The  witness  may 
be  asked,  how  long  did  the  deceased  survive  the  burn  ?  A  pei'son  may  die 
in  a  few  minutes  or  live  some  houi*s  after  receiving  a  most  extensive  bum ; 
and  yet  thei'e  will  1)6  no  change  in  the  part  burnt,  to  indicate  when  death 
actually  took  place.  There  may  have  been  no  time  for  inflammation  or  its 
i-onsequences  to  become  i>stablislied.  Suppunition  genei'ally  follows  vesica- 
tion, and  in  severe  cases  it  may  occur  on  the  second  or  thii-d  day;  but 
often  not  until  a  later  ])eriod.  In  regard  to  gangrene,  this  takes  place 
^  hen  the  vitality  of  a  part  burned  is  destreyed.  The  time  of  its  occuiTence 
>  uttcei'tain,  but  it  sometimes  very  spee<lily  follows  the  accident. 

After  a  nmrdor  has  bt»en  ]ierpetrated,  it  is  not  uncommon  for  a  ci-iminal 

-I*  .«tenipt  to  disjxjse  of  the  body  by  burning  it.    This  occuii'ed  in  the  case 

,    1|r  Paas  (Rf'.r  V.  CooJ:)^  like^vise  in  the  case  of  R^tj.  v.  GfKnf,  and  in 

,vKt»^*»*  case  at  Leeds  (Jan.  1843),  where  a  mutilated  body  was  found 

jj.,^  in  a  river  with  marks  of  burning  about  it.    In  general,  the  body  is 

It  until  all  a\irn&  oi  \\i^  \\W9s^  dvaa^j^ieared ;  we  shall  therefore  meet, 
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in  snch  cases,  with  nothing  but  the  chaii*ing  of  dead  flesh,  so  that  no 
difficnlty  can  exist  in  forming  an  opinion.  When  the  burning  is  partial, 
and  has  probably  taken  place  from  a  wilfal  ignition  of  the  clothes,  at  or 
about  the  time  of  death,  some  cantion  is  reqaii*ed  in  expi'essing  an  opinion, 
-since  marks  of  vesication  and  a  line  of  redness  are  not  always  present  in 
burns  during  life.  It  is  by  no  means  unusual,  however,  to  find  it  stated  in 
^evidence  that  blisters  are  a  constant  accompaniment  of  a  bum  in  the  living 
body.  In  Beg.  v.  Taylor  (York  Lent  Ass.  1842),  the  deceased  was  fonnd 
•dead  with  marks  of  stmngnlation  on  her  neck,  and  her  clothes  were  much 
burnt  from  her  waist  to  the  knees.  She  was  lying  across  the  hearth ;  the 
body  was  burnt,  as  well  as  the  upper  and  lower  limbs  and  the  neck.  In 
the  opinion  of  the  medical  witness,  the  bum  on  the  neck  could  not  have 
been  produced  by  fire  extending  from  the  other  parts  of  the  body.  The 
bums  must  have  occun^ed  after  death ;  and  they  could  not  have  taken  place 
before,  nor  at  the  time  of  death,  because  there  was  no  vesication,  and  he 
had  never  seen  a  burn  on  a  living  peraon  which  was  not  followed  by 
•bliatenng.  The  prisoner  was  convicted,  his  counsel  having  failed  to  prove 
or  render  it  probable  that  death  was  caused,  as  alleged,  by  accidental  burn- 
ing. (See  Rep.  by  Stone  of  the  trial  of  Dr.  Webster  for  the  murder  of 
Dr,  Parkman,  Boston,  1850.) 

Accident  J  homicide,  or  suicide, — It  is  rai*e  that  murder  is  perpetrated  by 
burning :  the  dead  body  is  either  burnt  for  the  pui-pose  of  entirely  destroy- 
ing it,  or  the  clothes  ai*e  fired  soon  after  a  pei-son  has  been  killed,  in  order 
to  conceal  wounds  or  other  violent  means  of  death,  and  to  make  it  appear 
as  if  the  deceased  had  been  accidentally  destroyed  by  fii-e.  Death  by  burn- 
ing is  either  the  result  of  accident  or  homicide,  most  commonly  the  former, 
but  medical  evidence  may  give  rise  to  a  suspicion  of  murder,  under  two 
conditions: — 1.  When  it  is  evident  that  sevei*al  pai*ts  of  the  body  have 
been  fii*ed  at  the  same  time,  and  the  bums  are  snch  as  not  readily  to  be 
explained  by  the  same  accident,  or  by  an  accidental  ignition  of  the  clothes. 
2.  When  thei*e  are  marks  of  homicidal  violence  on  the  body ;  but  these 
marks,  if  we  except  fractures  of  the  bones,  may  be  easily  effaced  when  the 
bum  is  extensive.  Accidental  deaths  from  this  cause  ai*e  very  frequent  among 
women  and  children.  In  investigating  a  suspicious  case,  we  must  remember 
that  the  fact  of  a  dead  body  not  being  found  near  a  fire  or  any  substance 
capable  of  causing  ignition,  does  not  justify  an  imputation  of  murder; 
since  the  deceased,  unless  disabled  by  intoxication,  infirmity,  or  disease, 
has  the  power  of  running  away  from  the  fire  after  an  accident,  and  may  be 
fonnd  dead  at  a  distance,  "without  having  been  seen  by  any  person. 
Homicidal  burning  cannot  be  established  by  medical  evidence,  so  much  as 
by  that  which  is  presumptive  or  circumstantial ;  but  there  are  many 
medical  questions  which  arise  out  of  the  circumstances  under  which  a  dead 
body  is  found  burnt. 

A  man  named  Qilchrist  was  tried  at  Glasgow,  for  the  murder  of  his 
"wife.  On  the  evening  of  the  alleged  murder,  the  persons  who  lived  on  the 
floor  above  them  stated  that  they  heard  a  noise  like  that  of  two  persons 
struggling,  and  afterwards  a  moaning  as  of  one  choking  or  bleeding  to 
death.  A  smell  of  fire  now  became  pei-ceptible  in  the  house,  which  was 
soon  filled  with  smoke.  The  witnesses  being  alarmed,  went  down  to  the 
prisoner's  apartment,  and  demanded  admission.  After  some  delay  he 
admitted  them,  and  in  doing  so  appeared  to  them  to  have  come  out  of  an 
inner  i-oom,  where  he  said  he  had  been  sleeping.  On  admitting  them,  he 
stumbled  over  the  body  of  his  wife,  which  was  lying  in  the  outer  apartment 
quite  dead,  kneeling  before  a  chair,  and  very  much  burnt.  The  prisoner  was 
accused  of  having  mui*dered  her,  and  then  burnt  the  body  in  order  to  con- 
ceal the  manner  of  death.    In  his  defence,  he  alleged  that  he  had  gone  to 
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bed  tired,  and  that  lie  knew  nothing  of  what  bad  happened  to  his  wife 
nntil  awoke  by  his  neighbonrs.  He  presumed  that  her  clothes  had  caught 
fire  while  she  was  intoxicated,  and  that  she  was  thna  accidentally  bnmt 
The  medical  witnesses  who  examined  the  body  reported  that  they  found  it 
BO  much  barnt  that  they  oonld  give  no  opinion  of  the  cause  of  death.  The 
prisoner  was  condemned,  the  general  evidence  being  against  him,  although 
the  precise  manner  of  his  wife's  death  was  not  proved  even  presumptively. 

In  another  case,  the  general  evidence  was  similar  to  that  adduced  in  the 
case  of  Gilchrist,  but  stronger  against  the  prisoner.  On  the  night  of  the 
alleged  murder  the  prisoner  was  in  bed,  when  his  wife  returned  home  with 
a  lighted  candle  and  some  whisky,  which  she  had  procured  from  a  neigh- 
bour. Some  time  after,  a  struggling  was  heard  in  the  apartment,  and 
when  this  had  subsided  a  smell  of  fire  was  perceived  to  issue  from  it.  The 
neighbours  now  endeavoured  to  obtain  admission  by  knocking  at  the 
prisoner's  door,  but  he  either  could  not,  or  would  not,  hear  them.  At  last 
a  man  forced  his  way  in,  by  breaking  the  window  of  the  outer  room.  Oa 
entering,  he  found  the  room  full  of  smoke,  and  something  burning  in  a 
comer,  over  which  he  instantly  threw  a  pitcher  of  water :  this  proved  to 
be  the  body  of  the  deceased.  Several  persons  now  entered  the  inner  room, 
where  they  found  the  prisoner  either  asleep  or  feigning  to  be  so.  On  being 
roused,  and  told  that  his  wife  was  dead,  he  expressed  neither  surprise  nor 
sorrow ;  but  coolly  demanded  by  what  authority  his  neighbonrs  had  broken 
into  his  house,  and  threatened  to  send  for  a  constable.  On  an  examination 
of  the  body,  some  parts  were  fonnd  completely  carbonized  by  the  action  of 
the  fire.  On  the  face  and  extremities,  however,  the  fire  had  not  acted  with 
such  violence,  and  on  these  parts  were  found  marks  of  vital  reaction,  in- 
dicating that  the  burning  had  taken  place  during  life.  Some  spots  were 
merely  red  and  inflamed,  others  scorched  to  a  hard  transparent  crust,  but 
surrounded  by  a  distinct  redness :  there  were  also  many  vesications  filled 
with  serum.  From  these  appearances,  the  Avitnesses  gave  it  as  their  opinion 
that  the  deceased  had  been  burnt  to  death.  The  jury,  in  this  case,  returned 
a  verdict  of  *  not  proven,*  considering  probably  that  the  deceased  might 
have  been  accidentally  burnt,  Duncan  remarks,  in  regard  to  these  two 
cases,  that  the  action  of  the  fire  was  extremely  violent  and  destructive, 
compared  with  tlie  small  quantity  of  combustible  matter  consumed ;  but  by 
what  standard  this  was  measured  we  have  no  explanation.  As  the  com- 
bustible material  was  reduced  to  ashes,  and  the  time  occupied  in  the  burn- 
ing was  not  known,  such  an  opinion  could  be  little  more  than  a  conjecture. 
In  both,  the  bums  must  have  been  entirely  produced  by  the  ignition  of  the 
clothes,  since  there  was  no  trace  of  burning  of  the  house  or  furniture  in 
either.  In  the  second  case  the  deceased  was  found  on  the  hearth  with  part 
of  her  clothes  unbiu*nt,  and  a  chair  from  which  she  had  fallen  quite  entire. 
She  was  dead  when  the  neighbours  entered,  and  the  body  was  discovered  in 
the  dark  by  the  red  light  issuing  from  it.  An  important  question  was 
raised  on  the  second  trial,  in  reference  to  the  opinion  of  the  deceased  having 
been  burnt  to  death,  namely,  whether  the  redness  and  blisters,  remarked 
on  the  edges  of  the  scorched  parts,  might  not  have  arisen  immediately 
after  strangling  or  some  other  cause  of  death  than  burning, — during  the 
period  when  a  lingering  vitality  remains  in  the  body,  and  when  un- 
doubtedly certain  phenomena  of  a  vital  nature  are  frequently  observed. 
The  medical  witnesses  felt  themselves  unable  to  answer  the  question 
decisively,  but  they  stated  that  they  did  not  consider  it  at  all  probable  that 
blisters  could  be  produced  on  the  body  even  immediately  after  death. 
C  Med.  Gaz.'  vol.  8,  p.  170.     See  '  Ann.  d'Hyg.'  1835,  2,  3/0.) 

Suicide  by  burning  rarely  presents  itself  for  the  consideration  of  a 
medical  jurist.     A  case  oi  tbia  kind  occuri'ed  in  the  gaol  of  Newgate,  in 
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1871.  A  prisoner  was  found  in  his  cell  witli  his  clothes  and  part  of  the 
bed-clothes  mach  burnt,  and  with  some  severe  burns  on  his  body.  The 
gas-light  in  the  cell  was  so  placed  that  no  accident  would  account  for  the 
iire ;  but  all  the  facts  concurred  to  show  that  the  man  had  done  the  act 
deliberately.  He  gave  no  alarm,  but  a  moaning  was  heard  in  his  cell,  and 
this  caused  the  warder  to  enter  and  make  the  discovery  in  time  to  save  him. 

Amongst  the  questions  which  arise  in  reference  to  a  body  found  dead 
from  bums  is  this — Whether  the  bums  have  been  caused  by  gas,  by  in- 
flammable vapours  such  as  petroleum,  or  by  gunpowder.  Petroleum  is  at 
once  indicated  by  the  peculiar  and  powerful  odour,  and  sooty  blackening  of 
the  parts.  In  Beg,  v.  Qaitskell  (Carlisle  Spring  Ass.  1872),  the  prisoner 
was  convicted  of  manslaughter  nnder  the  following  cii^cumstances.  He 
poured  a  quantity  of  petroleum  over  the  clothes  of  the  deceased,  and  by 
accident  the  vapour  caught  fii*e,  and  the  burns  produced  caused  the  man's 
death  on  the  following  day.  Burns  from  the  flame  of  gunpowder  are 
generally  characterized  by  the  blackening  of  the  skin,  and  the  introduction 
of  some  of  the  grains  into  the  substance  of  the  skin.  In  the  Morfa  colliery 
explosion,  in  1870,  it  was  of  some  importance  to  determine  whether  gun- 
powder or  fire-damp  had  caused  the  deaths  of  some  colliers.  There  was  a 
little  difliculty  in  the  case  because  explosions  from  gas  in  mines  generally 
cause  a  blackening  of  the  skin  from  the  coal-dust.  The  large  volume  of  flame 
both  in  gas  and  gunpowder  explosions  causes  extensive  and  fatal  bums. 

Wounds  catised  by  fire. — On  the  discovery  of  wounds  on  a  body  which 
has  been  exposed  to  fire,  it  is  necessary  they  should  be  closely  examined,  in 
order  that  a  witness  may  be  enabled  to  say  whether  they  have  been  caused 
by  cutting  or  other  instruments  before  death  by  burning,  or  whether  they 
are  not  simple  mechanical  results  of  the  effects  of  fire  on  the  skin.  A  boy, 
two  years  of  age,  was  brought  to  the  London  Hospital,  in  1840,  so  severely 
bnmt  on  the  face,  neck,  abdomen,  and  limbs  that  he  survived  the  accident 
only  three-quarters  of  an  honr.  It  appeared  that  the  stepmother,  who  had 
charge  of  the  child,  left  him  at  home  locked  up  in  a  room  where  there  was 
a  fire,  while  she  went  out.  Some  of  the  neighbours  shortly  afterwards 
bearing  screams  proceeding  from  the  room,  broke  open  the  door,  and  dis- 
covered the  child  enveloped  in  flames,  and  its  clothes  on  fire.  The  flames 
were  immediately  extinguished,  and  the  boy  was  brought  to  the  hospital. 
A  snspicion  of  ill-treatment  having  been  excited  by  the  appearance  of 
wounds  about  the  knees,  which  were  observed  as  soon  as  the  child  was 
admitted,  and  by  the  reported  neglect  and  ill-usage  of  the  child  by  the 
stepmother,  an  inspection  was  made.  The  body  was  plump  and  well-formed. 
The  skin  in  the  burnt  parts  was  deprived  of  cuticle,  and  converted  into  a 
dry  deep  yellowish  or  blackish  mass,  which  was  very  tense,  hard,  and  easily 
torn.  There  were  gaping  wounds  on  both  knees.  On  the  right  side,  a 
fissure  in  the  skin  commenced  abont  the  middle  of  the  thigh,  and  pro- 
ceeded! for  two  inches  and  three-qnarters  to  the  inside  of  the  knee-pan, 
where  it  became  somewhat  jagged,  and  making  a  sudden  turn  inwards, 
passed  to  the  extent  of  two  inches  towards  the  l^k  of  the  joint.  A  trans- 
verse laceration  of  the  skin,  three-quarters  of  an  inch  in  length,  was  observed 
on  the  front  of  the  left  thigh  a  little  above  the  left  knee  ;  and  another,  which 
was  also  transverse  and  measured  an  inch  and  a  half  in  length,  was  situated 
below,  on  the  inner  side  of  the  joint.  These  fissures  in  the  charred  skin 
were  all  about  three  lines  in  width  and  two  in  depth,  and  exposed  the  fatty 
tissue  beneath,  which  was  white,  and  free  from  any  effusion  of  blood.  The 
edges  of  these  fissures  were  not  uneven,  but  they  did  not  present  the  clean 
and  smooth  appearance  nsually  observed  in  incised  wonnds.  The  vessels 
on  the  surface  of  the  brain  were  full  of  blood,  and  the  cortical  structure 
appeared  dark-coloured.    The  lungs  were  congested,  but  the  heart  contained 
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little  blood.  The  mncoTis  membi-ane  of  the  stomach  presented  a  slightly 
pinkish  hae,  but  that  of  the  intestinal  canal  was  nearly  white.  From  the 
absence  of  any  trace  of  effosion  of  blood,  the  sound  condition  of  the  exposed 
adipose  tissue,  its  exemption  from  the  action  of  the  fire,  and  the  irregalar 
character  and  appearance  of  the  fissures.  Curling  concluded  that  they 
were  not  the  result  of  wounds  inflicted  before  the  occurrence  of  the  bum ; 
he  considered  them  to  have  been  occasioned  by  the  influence  of  heat,  which 
had  forcibly  corrugated  the  skin  and  completely  destroyed  its  elasticity, 
and  the  superficial  layer  of  fatty  tissue  being  closely  adherent  to  it,  neces- 
sarily gave  way  at  the  same  time.  In  several  places  some  small  vessels 
containing  blood  were  observed  running  across  the  fissures ;  these,  beiDg 
more  tenacious  than  the  fatty  tissue,  had  not  yielded  with  it.  This  appear- 
ance alone  was  sufficient  to  negative  the  supposition  of  the  infliction  of 
wounds  by  cutting  instruments.  The  production  of  the  fissures  might 
have  been  aided  by  the  child's  struggles  immediately  after  the  occurrence 
of  the  bum,  but  it  did  not  appear  that  these  were  at  all  violent.  This 
conclusion  was  justified  by  the  facts ;  and  the  case  is  calculated  to  throw 
an  important  light  on  the  accidental  ongin  of  fissures  or  wounds  of  the 
skin  in  cases  of  death  from  bui*ns. 

The  conclusions  which  we  may  draw  from  the  foregoing  statements, 
are : — 1.  That,  as  a  general  rule,  when  we  discover  marks  of  vesication, 
with  effosion  of  serum,  or  a  line  of  redness,  or  both,  about  a  burnt  part 
of  the  body,  we  are  justified  in  saying  that  the  bum  has  occurred  during 
life.  ^.  That  when  these  appearances  are  not  met  with,  it  by  no  means 
follows  that  the  burn  has  not  been  produced  in  the  living  body;  the 
affirmative  evidence  derived  fi*om  such  appearances  being  much  stronger 
than  the  negative. 

The  subject  of  scalding  scarcely  i*equire8  a  separate  notice.  A  scald 
fi*om  boiling  water  would,  when  i-ecent,  be  indicated  by  vesication  and 
the  sodden  state  of  the  skin.  The  living  structures  are  not  charred  or 
dc^ti'oyed  as  by  the  application  of  a  red-hot  solid.  A  woman  was  convicted 
of  throwing  boiling  water  over  her  husband,  with  intent  to  maim  him. 
(R^g,  V.  King  J  Liverpool  Sum.  Ass.  1847.)  In  another  case  (Beg,  v.  Bletnft, 
Worcester  Sum.  Ass.  1847),  the  prisoner  was  convicted  of  the  manslaughter 
of  his  wife  by  pouring  over  her  the  contents  of  a  kettle  of  boiling  water. 
At  the  Sttifford  Winter  Assizes,  1859  (Beg.  v.  HUl),  a  man  A\-as  convicted 
of  feloniously  casting  boiling  water  over  the  prosecutor,  with  intent  to  do 
him  grievous  bodily  harm.  The  medical  evidence  was  to  the  effect  that  the 
scalds  were  on  the  head,  cheek,  neck,  and  arm,  and  were  of  a  dangerous 
character.  A  woman  at  Glasgow  attempted  to  kill  her  husband  by  pouring 
boiling  water  over  his  genital  orgaiis  while  he  was  asleep  in  bed.  He  died : 
but  his  death  could  not  be  clearly  traced  to  this  cause. 

BURNS    BY   CORROSIVE    LIQUIDS. 

Among  the  cases  in  which  medical  evidence  is  sometimes  required,  ai-e 
those  of  throwing  mineral  acids,  alkalies,  or  other  corrosive  liquids  on 
the  pereon.  This  crime  was  at  one  time  prevalent,  and  until  the  passinjr 
of  24  &  25  Vict.  c.  100,  s.  29,  there  was  no  adequate  punishment  for 
it.  On  one  occasion,  an  assailant  escaped  a  charge  of  felony,  because 
it  could  not  be  considered,  in  law,  that  sulphuric  acid  was  capable  of 
producing  a  tcouwl — the  man  having  been  indicted  for  woundinir. 
One  sui'geon  considered  that  the  injury  pi'oduced  was  a  wound,  another 
thoujurht  that  it  was  not.  The  judges  decided  that  it  was  not  a  wound 
within  the  meaning  of  the  Act.  (Bex  v.  Murrotc,  Liverpool  Aut.  Ajk. 
1885.)  The  statute  nbiwo  mentioned,  while  it  punishes  the  offence,  omits 
«II  roferenco  to  a  detiuitiou  of  the  woi*d  wound.     The  nature  of  the  liquid 
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thrown  is  merely  defined,  in  general  terms,  to  be  *  any  con'osive  flnid  or 
any  destructive  substance  * — a  point  which  will  require  medical  evidence 
for  its  elucidation. 

In  common  language,  and  according  to  the  statute,  the  injury  thus  pro- 
duced by  a  mineral  acid  such  as  oil  of  vitriol,  is  called  a  bum ;  but  it  is 
wholly  different  in  its  origin,  as  well  as  in  its  progress.  Great  deformity 
and  actual  blindness  have  resulted  from  such  an  injury.  A  medical  man 
is  sometimes  required  to  distinguish  these  injuries  £rom  burns  and  scalds ; 
this  may  be  easily  done,  in  the  first  instance,  by  the  appearance  of  the 
part  injui-ed,  as  well  as  by  the  description  of  the  first  symptoms.  The 
eschar  or  destroyed  part  is  soft,  aod  not  dry  as  in  a  bum  from  a  heated 
solid.  The  skin  touched  by  a  concentrated  acid  is  destroyed  and  sloughs 
away,  to  the  extent  of  the  part  on  which  the  corrosive  liquid  was  applied, 
leaving  a  suppurating  and  granulating  surface.  There  is  no  capillary  con- 
(^estion  or  redness  of  the  skfu  around  the  injury,  as  in  a  bum ;  but  the 
colour  of  the  injured  part  may  throw  some  light  upon  the  nature  of  the 
corrosive  substance  used.  Thus,  while  oil  of  vitriol  (sulphuric  acid)  pro- 
duces dark-brown  stains,  aqua-fortis  (nitric  acid)  produces  yellow  or  yellow- 
brown  stains  on  the  skin.  Articles  of  dress  are  also  differently  coloured  by 
these  acids.  The  period  at  which  a  person  may  recover  from  an  injurj'  of 
this  kind  depends  on  the  degree  and  extent  of  the  injury,  and  the  part 
affected  by  the  corrosive  liquid.  Although  a  person  may  not  die  from  the 
direct  effects  of  the  acid,  yet  the  inflammation  which  follows  in  deep-seated 
parts  may  prove  fatal,  in  infants,  oi*  delicate  women,  an  extensive  injury 
thus  produced  may  readily  destroy  life.  In  one  instance,  sulphuric  acid 
thrown  on  the  face  produced  inflammation  of  the  eye,  for  which  bleeding 
was  prescribed.  The  person  died  of  phlebitis  (inflammation  of  the  vein),  as 
the  result  of  this  bleeding  (p.  611).  In  the  case  of  Miss  Cashtn,  for  whom 
an  escharotic  liniment,  containing  nitric  acid,  was  prescribed  by  a  quack, 
there  was  no  doubt  that  death  was  caused  by  the  great  local  mischief  pro- 
duced by  the  application.  The  nature  of  the  acid  may  be  determined  by 
applying  wetted  linen  to  the  part  when  the  injury  is  recent,  and  examining 
the  liquid  thus  absorbed.  In  general,  however,  evidence  is  readily  obtained 
by  examining  the  spots  or  stains  left  on  articles  of  clothing  or  furniture. 
Sulphunc  acid  is  most  commonly  used :  nitric  acid  has  also  been  thrown 
at  the  person,  and  has  led  to  the  destruction  of  the  sight.  The  caustic 
alkalies  may  also  be  used  under  these  circumstances,  as  well  as  numerous 
other  liquids,  on  which  the  only  medical  opinion  required  would  be,  whether 
the  article  employed  should  or  should  not  be  considered  as  a  corrosive 
liquid  or  a  destructive  substance.  To  constitute  a  felony,  it  is  not  now 
necessary  that  the  person  should  have  sustained,  from  the  act  of  throwing, 
any  bodily  injury.  Unless  vital  reaction  has  taken  place,  there  are  no 
means  of  distinguishing  the  effects  of  a  corrosive  liquid  on  the  living  from 
those  produced  on  the  dead  body.     (*  Ann.  d'Hyg.'  1869,  1,  396.) 

The  mineral  acids  are  sometimes  used  in  other  ways  for  the  destruction 
of  life.  In  1833,  a  man  poured  a  quantity  of  strong  nitric  acid  into  the  ear 
of  his  wife  while  she  was  lying  asleep.  She  awoke  suddenly  with  a  violent 
pain  in  the  ear,  which  continued  for  three  days,  whereby  she  became  weak 
and  exhausted.  Soon  afterwards  there  was  copious  bleeding,  and  a  portion 
of  membrane  escaped.  She  lost  the  use  of  her  right  arm,  and  became 
completely  deaf.  Suppuration  took  place  from  the  ear,  and  blood  escaped 
daily.  She  gradually  sank,  and  died  six  weeks  after  the  injury,  the 
right  half  of  the  body  being  convulsed  before  death.  On  inspection,  a 
portion  of  the  external  ear  was  wanting,  and  the  ear-passage  was  much 
wider  than  natural.  The  brain,  near  the  petrous  portion  of  the  temporal 
bone,  was  softened,  and  the  bone  itself  diseased  (carious).    The  injurj  had 
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led  to  death  indirectly  by  producing  disease  of  the  brain.     ('  Med.  GUz.' 
vol.  17,  p.  89.) 

In  a  case  tried  at  Aberdeen,  a  woman  poured  oil  of  vitriol  down  the 
throat  of  her  husband,  while  he  was  lying  asleep  with  his  mouth  open. 
She  was  tried,  and  convicted  of  the  murder.  In  another  case,  a  woman 
killed  her  husband,  by  pouring  a  solution  of  corrosive-sublimate  down  his 
throat  while  he  was  sleeping.  These,  however,  were  treated  as  cases  of 
poisoning,  as  death  did  not  depend  on  the  local  or  external  mischief  pro- 
duced by  the  corrosive  agent  employed. 


CHAPTER  52. 

SPONTANEOUS  COMBUSTION — ALLEGED  OCCURRENCE  OP  CASES  IN  HUMAN  BEINGS 
— IN  THE  DEAD  BODY — ^ACCIDENTS  BT  FIRE — SPONTANEOUS  COMBUSTION  OF 
MINERAL  AND  ORGANIC  SUBSTANCES — CONDITIONS  FOR  THE  SPONTANEOUS 
COMBUSTION  OF  COTTON,  HAY,  AND  OTHER  SUBSTANCES — ^INFLUENCE  OP  OIL 
AND  WATER — SPONTANEOUS  COMBUSTION  OF  FLAX,  HEMP,  JUTE,  AND  SILK- 
CASES   REQUIRING   SCIENTIFIC    EVIDENCE. 

It  is  nearly  a  century  and  a  half  since  the  hypothesis  of  the  spontaneous 
combustion  of  the  human  body  took  its  origin.  It  was  readily  accepted  by 
those  who  could  not  in  any  other  way  account  for  the  phenomena,  and  who 
were  incompetent  to  reason  correctly  from  recorded  facts.  At  that  date 
the  facts  connected  with  combustion  had  not  even  been  discovered.  All 
bodies  were  supposed  to  hold  within  them  a  principle  of  fire  (phlogiston)^ 
which  might  be  eliminated  from  them  under  certain  conditions.  When  a 
person  was  found  burnt,  and  no  cause  was  apparent,  the  fire  was  supposed 
to  have  had  a  spontaneous  origin,  t.e.  within  the  body  of  the  deceased. 

In  old  medico-legal  works  cases  are  recorded,  in  which  it  was  supposed 
the  body  had  been  spontaneously  consumed  by  an  inward  combustion  of  the 
organs.  In  one  of  the  earliest  of  these  cases,  that  of  a  man  of  the  name  of 
Millet,  of  Rheims,  who  was  charged  with  the  murder  of  his  wife  by  fire, 
the  question  of  spontaneous  combustion  was  raised  in  the  defence,  and  led 
to  the  acquittal  of  the  accused.  This  case  rests  upon  the  authority  of  Le 
Cat,  and  it  is  stated  to  have  occurred  at  Rheims  in  1725.  It  appears  that 
the  body  of  the  deceased  woman,  almost  entirely  consumed,  was  found  lying 
in  the  kitchen  of  the  house  at  a  short  distance  from  the  hearth.  A  part  of 
the  head  only,  with  a  portion  of  the  legs,  and  a  few  of  the  vertebras,  had 
escaped  combustion.  The  floor  beneath  the  body  was  partially  burnt.  The 
prisoner,  in  his  defence,  stated  that  he  and  his  wife  had  retired  to  rest  on 
the  previous  evening ;  that  his  wife,  not  being  able  to  sleep,  got  up  and 
went  into  the  kitchen,  as  he  supposed,  to  warm  herself.  He  was  awakened 
by  the  smell  of  fire,  and  going  down  into  the  kitchen  discovered  the 
deceased  lying  near  the  hearth  in  the  manner  described.  An  intrigue  with 
a  female  servant  was  considered  to  furnish  a  sufficient  motive  for  the 
alleged  act  of  murder,  and  the  man  was  found  guilty.  On  appeal  to  a 
higher  Court,  the  sentence  of  death  was  revoked,  and  the  prisoner  was 
discharged  on  the  ground  that  this  was  a  case  of  spontaneous  combustion. 
(Taylor*s  *  Elts.  of  Med.  Jurispr.*  1836,  1,  254.  See  also  Liebig's  '  Letters 
on  Chemistry,*  1851,  p.  281.)  As  far  as  the  mode  of  death  was  concerned, 
thei*e  was  nothing  in  this  case  to  indicate  violence  by  another.  The  facts 
are  explicable  on  the  supposition  that  the  clothes  of  the  deceased  were 
accidentally  ignited.   The  almost  complete  destruction  of  the  body  appeared 
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at  that  date  to  be  inconsistent  with  the  ordinary  effects  of  fire,  but 
subsequent  observations  have  shown  that  this  is  an  error.  Other  cases,  in 
which  the  details  are  similar,  have  been  recorded.  It  does  not  appear, 
however,  that  any  one  on  whose  judgment  reliance  can  be  placed  has  ever 
seen  a  case  or  recorded  the  details  from  actual  observation.  The  hypothesis 
of  such  a  mode  of  destruction  of  the  human  body  is  not  only  unsupported 
by  any  credible  facts,  but  is  wholly  inconsistent  with  all  that  science  has 
revealed.  In  the  instances  reported  which  are  worthy  of  any  credit,  a 
candle,  a  fire,  or  some  other  ignited  body  has  been  at  hand,  and  the 
accidental  kindling  of  the  clothes  of  the  deceased  was  highly  probable. 
They  who  adopt  this  hypothesis  appeal  to  the  electrical  state  of  the 
atmosphere  or  of  the  person,  coupled  with  the  impregnation  of  the  tissues 
with  the  '  inflammable  principles  '  of  alcohol,  as  condition  sufficiently  ex- 
planatory of  their  views :  such  explanations  may  be  reserved  until  the 
occurrence  of  this  spontaneous  combustion  from  internal  causes  is  placed 
beyond  any  reasonable  doubt.  (For  a  minute  description  of  the  phenomena 
which  are  supposed  to  accompany  this  condition,  see  Casper's  '  Wochen- 
schrift,'  1841,  Nos.  8,  9,  10;  Henke's  'Zeitschrift  der  S.  A.'  1842,  2, 
228  ;  1843,  2,  39  ;  *  Ann.  d'Hyg.'  1850,  2,  191  and  363  ;  also  1851,  1,  99; 
2,  383.)  It  need  hardly  be  observed  that  there  is  nothing  in  the  structure 
of  the  human  body  which  is  not  equally  found  in  the  bodies  of  all  warm- 
blooded animals.  No  one  has  ever  recorded  a  case  of  the  death  by 
spontaneous  combustion  of  any  domestic  animal;  and  the  cases  recorded 
as  having  occurred  in  human  beings  are  explicable  as  ordinary  natural 
phenomena — the  combustion  of  clothing  or  furniture,  or  the  result  of 
accident. 

Some  writers,  who  have  rejected  the  doctrine  of  spontaneous  combustion, 
have  taken  up  the  view  that  the  human  body  may  in  certain  cases  acquire 
pretematurally  combustible  properties.  Although  they  admit  that  fire  is 
always  applied  from  without,  they  at  the  same  time  contend  that  from  the 
amount  of  animal  matter  found  burnt,  compared  with  the  clothing  or 
furniture  which  may  have  become  ignited,  the  flesh,  soft  organs,  and  even 
bones  must  have  been  more  combustible  than  usual.  Such  a  theory  as  this, 
however,  is  not  required  to  explain  the  facts.  Dry  animal  solids  readily 
bam,  but  the  soft  parts,  either  in  the  living  or  recently  dead  body,  contain 
as  much  as  72  per  cent,  of  water,  which  renders  them  highly  incombustible. 
Until  a  large  proportion  of  this  water  is  evaporated,  the  substance  does  not 
undergo  combustion.  In  many  experiments  made  on  different  organs  and 
on  different  bodies  the  author  has  not  observed  that  different  parts  of  the 
same  body  or  the  parts  of  different  bodies  have  varied  in  their  degree  of 
combustibility.  The  bones  alone  have  withstood  a  greater  degree  of  heat, 
from  the  large  proportion  of  earthy  matter  contained  in  them.  The  experi- 
ments have  led  to  this  result — the  flesh  and  the  organs  generally  are  very 
difficult  of  combustion,  and  can  be  completely  consumed  only  in  a  strong 
fire  and  under  a  powerful  current  of  air.  Experiments  on  the  bodies  of 
animals  have  shown  that  they  possess  the  same  property  of  difficult  com- 
bustibility. The  presence  of  alcohol  in  flesh  does  not  render  it  combustible. 
The  alcohol  will  bum,  but  the  flesh  can  only  be  burned  by  removing  from  it 
the  substance  which  interferes  with  its  combustibility — ^namely,  water. 
Tissues  which  have  undergone  extensive  fatty  degeneration  may,  neverthe- 
less, become  unusually  combustible,  so  as  to  become  readily  inflamed  on  the 
application  of  the  moderate  heat  of  a  spirit-lamp. 

Liebig  correctly  observes :  '  With  respect  to  the  fuel  assumed  to  have 
been  present  in  insufficient  quantity,  this  is  a  very  insecure  supposition ; 
for  fire,  the  cause  of  death  by  burning,  has  this  peculiarity — that  it  con- 
sumes the  fuel  or  matter  which  supports  it,  so  that  the  fuel  does  not 
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remain  nnaliered,  like  the  knife  ^^-ith  which  a  man  has  been  murdei'ed. 
It  is,  therefore,  obvionslj  impossible,  after  a  case  of  baming,  for  any  person 
to  define  how  much  fuel  has  been  present  before  the  baming  commenced, 
That  which  remains  is  only  a  part  of  the  fuel  which  has  acted,  and  it  is 
precisely  that  part  which  has  disappeared  or  has  been  consumed  that 
produces  the  effect*     (Op.  cit.  p.  291.) 

In  some  cases  of  accidental  burning  in  which  all  the  facts  were  known, 
the  body  is  stated  to  have  been  mach  desti-oyed.  compared  with  the  injury 
done  to  sun^onnding  objects.  In  1864,  a  woman  given  to  habits  of  intoxi* 
cation  was  found  dead  in  her  room.  Her  clothes  wero  on  fire,  and  a  chair 
had  been  burnt.  The  room  when  entered  was  filled  with  a  thick  black 
offensive  smoke.  On  examination  it  was  found  that  some  of  the  bones  were 
completely  deprived  of  flesh.  In  the  absence  of  a  fire  or  candle  (which  was 
still  burning  on  the  table)  this  might  have  been  set  down  as  a  case  of 
spontaneoQS  combustion,  or,  by  reason  of  the  flesh  being  burnt  from  the 
bones,  at  least  as  a  case  of  pretemataral  combustibility,  whereas  it  was 
nothing  more  than  a  casualty  by  fire. 

Ogston,  Senr.  and  Junr.  (*  Lect.  on  Med.  Jurispr.'  pp.  463,  o59)^ 
relate  the  two  following  cases  of  preternatural  combustibility,  which  came 
within  their  own  experience.  A  woman,  aged  66y  of  intemperate  habits,^ 
was  left  in  her  house  alone.  An  hour  later  her  body  was  found  on  the 
third  step  of  the  stair  near  the  kitchen;  the  step  on  which  the  corpse 
rested,  and  one  of  the  spokes  of  the  wooden  hand-rail,  being  charred,  as 
were  the  seat  of  a  chair  and  a  small  portion  of  the  front  of  a  straw  mattress 
on  a  bed,  both  in  a  kitchen  on  the  same  floor  and  adjoining  the  staircase. 
Contrasted  with  this  moderate  amount  of  combustion  exterior  to  the  woman's 
body,  was  the  extent  of  its  effects  on  herself.  On  the  front  of  the  head  and 
face,  the  absence  of  the  soft  parts  left  the  exposed  bones  blackened  and 
calcined.  On  the  back  of  the  neck  and  chest,  patches  of  a  greasy  charcoal 
were  found  here  and  there  ;  and,  beside  them,  the  spinal  column  and  sevei-al 
of  the  ribs  were  exposed  and  burned  black.  The  abdominal  wall  was  want- 
ing, the  intestines  a  burned  and  blackened  mass,  and  the  surface  of  the  liver 
calcined.  The  upper  limbs  were  distorted,  the  elbows  strongly  flexed,  and 
everywhere  cliarred  to  a  great  depth;  the  bones,  however,  even  of  the 
fingers,  preserving  their  position.  The  right  thigh  had  its  deeper  muscles 
still  nnchari*cd,  but  presenting  the  appearance  of  i^oast  beef,  and  was  very  dr}'. 
The  skin  and  superficial  muscles  were  completely  burnt  away.  The  right 
leg,  only  j)artially  attached  to  the  thigh,  was  entirely  converted  into  a  greasy 
black  charred  mass,  even  the  bones  not  escaping.  The  nght  foot,  totally 
detached  from  the  leg,  had  been  changed  into  a  soft,  black,  greasy,  and 
shapeless  cinder.  The  left  thigh,  leg,  and  foot  were  in  a  condition  similar 
to  the  right.  Not  a  vestige  of  clothing  remained  anywhere.  In  the  second 
case,  a  woman,  aged  GO,  was  left  by  her  husband  in  bed,  apparently  in  her 
usual  health.  Three  hours  later  smoke  was  noticed  issuing  fi-om  the  ix>om, 
and  the  woman  was  found  dead  close  to  the  fireplace,  in  which  there  weit* 
then  only  a  few  neai'ly  extinguished  embera ;  her  night-dress,  her  only 
clothing,  was  on  fire.  It  was  supposed  that  two  houra  previously,  and  an 
hour  after  her  husband  had  left  her,  the  deceased  had  got  out  of  bed  to  light 
the  fii*e  in  her  ixx>m.  The  whole  of  the  right  side  of  the  body  was  more 
or  less  burned,  the  bums  lx*ing  in  all  stages,  fi-om  mere  I'eddening  of  the 
akin  to  its  complete  destruction,  along  with  that  of  the  flesh  underneath  it. 
The  flesh  of  the  right  arm  was  charred  down  to  the  bones,  and  the  elbow- 
loint  was  laid  open.  The  superficial  muscles  of  the  right  thigh  were 
burned  away,  and  the  deeper  muscles  roasted.  The  right  side  of  the  face 
and  head  were  charreil.  The  right  breast  was  roaste<l.  Thei^e  Avere  bums 
of  the  fii'st  and  second  degrees  on  the  left  ai-m  and  hand.     The  belly  was 
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mnch  swollen.  In  both  these  cajses  the  combustion  appears  to  have 
originated  from  the  ashes  in  the  fireplaces,  bnt,  in  the  opinion  of  Ogston, 
the  J  seemed  insnfiBcient  to  account  for  the  extreme  destruction  of  the 
bodies,  without  supposing  that  they  were  in  a  state  of  unusual  readiness  to 
support  combustion. 

It  frequently  happens  that  the  skin  is  much  injured  by  fire,  while  the 
muscles  and  soft  parts  beneath  have  suffered  but  little.  There  are  some 
circumstances  which  may  occasionally  explain  the  different  degrees  in 
which  parts  of  a  body  are  found  burnt.  An  assassin  may  have  employed 
methylated  spirit,  naphtha,  benzoline,  turpentine,  or  some  inflammable 
liquid,  of  which  no  trace  can  be  found ;  and  the  great  destruction  of  the 
body  may  therefore  be  due  to  this  extraneous  cause,  and  not  to  any  increased 
combustibility  of  its  parts.  A  short  exposure  to  a  large  volume  of  flame, 
owing  to  its  high  temperature,  will  speedily  char  the  flesh  and  consume  it. 
Articles  of  female  dress,  from  the  quantity  of  air  enclosed  between  the 
layers,  are  capable  of  producing  a  considerable  volume  of  flame,  and  thus 
the  bodies  of  women  are  sometimes  extensively  destroyed,  as  a  result  of 
the  accidental  burning  of  the  clothes  (p.  718).  Even  allowing  that  parts 
of  the  human  body  might,  in  certain  cases,  acquire  increased  combustible 
properties,  the  medical  jurist  will  perceive  that  this  admission  does  not 
involve  any  difficulty  in  the  judicial  determination  of  a  question  of  murder 
by  burning ;  since  it  is  contended  that  the  combustion  of  a  body  cannot 
possibly  take  place  except  by  contact  with  some  substance  already  in  a 
state  of  combustion.  But  whether  the  ignition  of  the  clothes  of  a  deceased 
person  took  place  accidentally,  or  by  the  criminal  act  of  another,  is  a 
totally  different  question:  it  can  be  cleared  up  only  by  general  and 
circumstantial  evidence.  Assuming  that  the  body  of  one  person  will  bum 
more  rapidly  and  completely  than  that  of  another,  this  will  be  no  answer 
to  a  charge  of  causing  death  by  fire.  The  intention  which  a  person  may 
have  had  in  setting  fire  to  the  clothes  of  another,  when  he  could  not 
possibly  know  to  wlmt  degree  the  burning  would  extend,  is  a  question  for 
a  jury,  to  be  decided  from  the  circumstances.  The  relation  of  this  subject 
of  the  alleged  spontaneous  combustion  of  the  body  to  medical  juiusprudence 
appears  to  have  been  much  exaggerated. 

Such  a  defence  as  spontaneous  combustion  might  afford,  would,  if 
admitted,  prove  most  convenient  to  assassins.  In  the  case  of  Mrs.  PuUey, 
whose  body  was  examined  in  1860,  the  circumstances  were  such  as  to 
require  but  little  ingenuity  to  transform  them  into  a  case  of  spontaneous 
combustion,  although  a  proper  inquiry  showed  that  it  was  a  deliberate 
murder  by  strangulation.  There  was  a  subsequent  burning  of  the  body 
by  means  of  the  clothes,  in  order  to  efface  the  marks  of  a  violent  death. 
The  deceased  was  found  lying  on  the  hearth  of  her  room,  about  three  or 
four  feet  from  the  grate.  From  the  shoulders  downwards,  the  body 
was  lying  on  a  boarded  floor  of  oak.  The  deceased  was  fully  dressed, 
and  parts  of  her  clothing  and  body  had  been  destroyed  by  fire.  A  brass 
candlestick  was  lying  between  the  left  arm  and  the  body,  the  top  of  the 
candlestick  being  inclined  towards  it.  The  clothes  were  wholly  burnt 
off  both  arms,  and  partly  off  the  upper  portion  of  the  trunk.  The 
legs  were  not  at  all  burnt.  A  bonnet  which  the  deceased  worcr  was 
partly  burnt.  The  right  arm  was  elevated  by  the  side,  with  the  elbow 
resting  on  the  floor.  The  fingers  were  partly  burnt  off,  and  the  remainder 
of  the  hand  was  charred.  The  left  hand,  which  was  stretched  out,  was  not 
so  much  burnt  as  the  right.  Some  ashes  from  the  clothing  lay  between 
the  left  arm  and  the  body,  which  was  not  elevated  above  the  floor.  The 
fire  was  extinguished,  but  there  was  a  strong  smell  of  burning  in  the  room 
when  it  was  entered.  There  had  been  no  fire  in  the  grate.  Under  the 
VOL.  I.  3  a 
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body  there  was  a  hole  in  the  oak  floor,  which  had  been  prodnced  by  burning. 
The  features  were  distorted  and  sj^'ollen,  and  the  eyes  suffused  with  blood. 
Some  parts  were  burnt  to  a  cind^,  whilst  others  were  bat  little  affected 
by  the  fire.     This  case  is  in  some  respects  similar  to  that  of  Millet  (p.  718). 

The  advice  of  Liebig,  in  reference  to  the  duties  of  medical  men  in  cases 
of  all^^ed  death  from  burning,  is  deserring  of  the  notice  of  medical 
witnesses : — '  In  cases  of  fire,  when  the  investigation  is  extended  to  all 
those  who  had  access  to  the  place  where  it  broke  ont,  it  often  happens  that 
the  incendiary  or  the  actual  prigpjiator  of  the  fire  is  discovered.  Legal 
medicine,  even  if  the  theory  of  spontaneous  combustion  were  true,  which 
it  is  not,  ought  not  to  interfere  in  so  simple  a  proceeding,  justified  as  it  is 
by  experience,  until  all  other  probable  causes  of  fire  have  be^  excluded.  .  .  . 
The  physician  who  is  called  in  to  give  evidence  in  such  cases  can  only  say, 
if  he  act  according  to  duty  and  conscience,  in  what  state  the  body  was 
found ;  whether  the  injuries  from  burning  took  place  before  or  after  death ; 
whether  death  was  caused  by  fire  alone,  or  before  tiie  action  of  the  fire, 
by  other  means,  such  as  wounds,  strangulation,  or  a  blow  on  the  head,  &c. 
In  no  case  is  it  permitted  to  him  to  explain  anything  he  has  not  seen,  by 
means  which  he  has  also  not  seen,  or  by  a  theory  which  he  cannot  under- 
stand.*    (Op.  cit.  p.  311.) 

dues  of  alleged  spontaneous  combusttan  dependent  on  accident  or  homieule. 
— The  following  case  occun*ed  in  France.  The  body  of  a  man  was  found 
lying  in  bed,  and  in  a  state  of  combustion,  by  some  persons  who  entered  his 
bedroom  in  the  morning.  The  chamber  was  filled  Avith  a  dense  smoke,  and 
one  of  the  witnesses  asserted  that  he  saw  a  small  whitish  flame  playing 
around  the  body  of  the  deceased,  which  receded  from  him  as  he  approached. 
The  clothes  of  the  deceased  and  the  coverings  of  the  bed  were  almost 
entirely  consumed ;  but  the  wood  was  only  partially  burnt.  There  were 
no  ashes,  and  there  was  but  a  small  quantity  of  vegetable  charcoal :  there 
was,  however,  a  kind  of  mixed  residue,  altered  by  fire,  and  some  pieces  of 
animal  charcoal,  which  had  evidently  been  derived  from  the  joints.  The 
deceased  was  in  the  habit  of  carrying  lucifer-matcbes  in  his  waistcoat- 
pocket,  and,  according  to  his  usual  pi-actice,  he  had  had  a  hot  brick  placed 
at  his  feet  when  be  went  to  bed  the  preceding  evening.  Two  hours  after- 
wards his  son  and.daughter-in-law  passed  by  the  door  of  his  room,  but  there 
was  nothing  which  attracted  their  attention.  It  was  only  the  following 
morning,  early,  that  his  gi*andson  found  his  body  in  the  state  described. 
The  deceased  was  71  years  of  age.  He  was  not  fat,  nor  was  he  addicted 
to  drunkenness.  The  temperatui*e  of  the  air  was  low ;  and  there  were  no 
electrical  manifestations.  The  son  and  his  wife  were  suspected  of  hax^ng 
murdered  the  deceased,  and  afterwards  burnt  the  body  in  order  to  conceal 
the  ti-accs  of  the  cnme.  The  body,  which  had  been  buried,  was  exhumed 
and  examined.  The  partially  burnt  cravat  was  still  around  the  neck,  and 
part  of  a  sleeve  of  a  nightshiH  was  found.  The  hands,  completely  burnt, 
were  also  attached  to  the  foi-earms  by  some  carbonized  tendons,'  which  gave 
way  on  the  slightest  touch.  The  thighs  were  detached,  so  as  to  resemble 
a  wilful  mutilation,  but  for  the  discovery  of  animal  charcoal  about  them. 
Fi'om  these  facts,  Masson  considered  it  impossible  to  ascribe  the 
changes  to  the  effect  of  accidental  burning ;  and  as  they  could  only  be 
produced  by  \'iolent  combustion  continuing  for  some  time,  he  drew  the 
inference  that  the  burning  must  have  resulted  from  some  inherent  cause 
in  the  person,  probably  roused  into  activity  by  the  hot  brick  placed  at  the 
feet  of  the  deceased.  The  hui-ning  once  commenced,  would  be  easily  sup- 
ported by  the  state  of  tlie  tissues.  Hence  the  case  was,  in  his  opinion,  to 
be  referred  to  the  class  of  spontaneous  combustions.  Orfila  is  reported 
to  have  coincided  with  !Masson  in   this  opinion,  and   the  accused  were 
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acquitted.  ('Gaz.  Med.*  Sept.  4,  1847.)  With  respect  to  the  medical 
opinion,  that  a  long-continued  action  of  fk  strong  heat  was  necessary  in  order 
to  produce  the  effects  observed,  it  may  be  remarked  that  it  is  not  possible 
to  assign  the  degree  of  the  duration  of  the  heat  which  is  required  to  produce 
particulai*  effects  on  the  body.  It  appears  probable  that  Masson  had 
undeiTated  the  effects  which  are  liable  to  follow  from  an  accidental  ignition 
of  the  clothes. 

In  1850  some  German  physicians  advocated,  in  a  case  of  murder,  the 
hypothesis  of  spontaneous  combustion.  A  trial  took  place  at  Darmstadt 
in  1850,  in  which  a  valet  named  John  Stauf  was  charged  with  the  murder 
of  his  mistress,  the  Countess  of  Ooerlitz.  This  lady  was  found  dead  in  her 
apartment ;  the  dress  on  the  upper  part  of  the  body  was  almost  wholly 
consumed ;  the  head  exhibited  the  form  of  a  nearly  shapeless  black  mass, 
in  which  the  mouth  was  imperfectly  distinguislukble,  with  the  charred 
tongue  protruding  from  it.  The  skin  of  the  neck,  as  well  as  the  skin  and 
muscles  of  the  face  and  upper  part  of  the  chest,  were  much  blackened  and 
charred.  The  joints  of  both  arms  were  charred  on  their  surfaces,  and  the 
blackened  ends  of  the  bones  protruded.  There  were  no  marks  of  fire  any- 
where on  the  clothes  beyond  the  margins  of  the  bums  on  the  body.  A 
Avriting-desk  near  the  body  had  been  pai-tially  burnt,  and  the  floor  beneath 
and  in  front  of  the  desk,  over  a  space  of  a  foot  and  a  half,  had  been  entirely 
consumed.  The  feet  of  a  chair  placed  near  the  -writing-desk  were  slightly 
charred.  A  folding-board  and  the  drawers  were  also  much  burnt.  The 
physician  who  was  consulted  could  suggest  no  other  explanation  of  the  facts 
than  that  the  body  of  the  Countess  must  have  taken  fire  spontaneously,  while 
she  was  engaged  in  writing  at  her  desk.  He  could  not  even  admit  that  her 
cap  or  dress  might  have  become,  by  some  not  uncommon  accident  among 
women,  ignited  by  a  candle ;  because,  had  this  been  the  case,  she  would,  in 
his  opinion,  have  had  time  to  escape  or  call  for  assistance.  The  other  reasons 
assigned  for  the  adoption  of  this  hypothesis  were,  that  deceased  went  to  bed 
in  good  health,  that  there  was  a  greasy  black  or  sooty  substance  found  about 
the  room,  and  that  the  body  exhaled  an  empyreumatic  odour.  It  may  be 
obsei'ved  that  when  the  room  was  first  broken  into,  and  the  Countess  was 
found  dead,  flames  burst  out  simultaneously  f i*om  the  hangings,  the  writing- 
desk,  and  the  floor  beneath  it,  which  required  to  be  extinguished  by  water. 
The  opinion  thus  given  amounted  to  this,  the  Countess's  body  had  under- 
gone slow  combustion  until  it  reached  a  full  red-heat ;  it  then  ignited  the 
furniture  around — the  reverse  of  the  pi*ocess  by  which,  according  to  ex- 
perience, persons  are  usually  burnt  to  death.  The  Countess  was  thus  found 
dead  in  her  chamber  on  June  13th,  1847.  On  Nov.  26th  of  that  year,  it  was 
intimated  to  the  Count  that  an  inquest  would  be  held ;  and  the  valet  Stauff, 
having  in  the  meantime  made  an  attempt  to  poison  his  master,  was  then 
first  suspected  of  having  murdered  the  Countess — the  death  by  burning 
having  up  to  this  time  been  treated  as  an  accidental  occurrence.  The  body, 
which  had  been  buried,  was  not  exhumed  until  Aug.  11th,  1848,  i.e.  fourteen 
months  after  death  :  it  was  subjected  to  a  special  examination,  and  the 
Hessian  Medical  College,  to  which  the  case  was  I'eferred,  came  to  the  con- 
clusion that  the  Countess  had  not  died  from  spontaneous  combustion.  The 
case  was  subsequently  referred  to  Liebig  and  Bischoff ;  and  their  report 
was  issued  in  March,  1850,  at  which  date  the  man  Stauff  was  put  on 
his  trial.  They  found  no  difficulty  in  concluding  that  a  murder  had  been 
pei-petrated,  and  the  body  wilfully  burnt  after  death  for  the  purpose 
of  concealing  the  cnme.  There  was  some  doubt  whether  the  deceased 
liad  died  from  strangulation,  or  from  violence  to  the  head.  Stauff  was 
convicted  chiefly  upon  circumstantial  evidence.  He  subsequently  confessed 
that  the  countess  had  entered  her  room  as  he^oi^  ycl  t\i<&  «tc^\»  ^1  ^^\fiss!b^(^^c^% 
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a  robbery.  A  straggle  took  place ;  he  seized  her  by  the  throat,  strangled 
her,  and  afterwards  placed  the  body  in  a  chair,  piling  around  it  combustible 
articles  of  furniture.  He  set  fire  to  these  with  the  view  of  destroying  the 
proofs  of  his  crime.  It  will  be  observed  that  the  tongue  was  found  pro* 
truded,  as  it  is  in  violent  strangulation,  and  that  in  its  charred  state  it 
retained  the  position  given  to  it  by  the  act  of  murder. 

One  of  the  supposed  scientific  difficulties  in  this  case  was,  that  the  body 
appeared  to  have  been  so  much  consumed  compared  with  the  amount  of 
combustibles  near  it.  This,  however,  seems  to  have  been  a  mere  conjecture. 
Another  point  which  excited  notice  was,  that  the  clothes  were  not  consumed 
beyond  the  margins  of  the  burns  on  the  body — a  circumstcmoe  which  has 
been  regarded  as  a  special  characteristic  of  spontaneous  combustion, 
although  it  simply  shows  that  when  the  clothing  bums  without  producing 
much  flame,  the  bums  on  the  body  are  defined  by  the  clothing  actuaUy 
consumed.  The  dark  greasy  matter  on  the  furniture  and  the  empyreumatic 
smell  are  also  conditions  which  in  this  case  were  proved  to  be  the  results  of 
a  homicidal  attempt  to  conceal  a  murder,  and  they  were  not,  in  any  sense, 
indications  of  spontaneous  combustion.  They  are  always  produced  when 
there  is  a  slow  or  smothered  combustion  of  animal  matter.  (See,  for  a 
further  report  of  this  case,  a  paper  by  Tardieu, '  Ann.  d'Hyg.'  1850,  2,  191, 
363 ;  and  1851,  1,  99 ;  also  Ogston,  in  '  Med.  Gaz.'  voL  46,  pp.  889  and  948. 

A  recent  case  of  note  in  reference  to  this  subject  is  that  reported  by 
Bertholle  C  L'Union  Med.'  Nov.  19,  1870)  ;  and  by  Strohl  ('  Ann.  d'Hyg.' 
1871,  1,  228).  A  woman  addicted  to  drinking  alcoholic  liquids  to  excess, 
including  absinthe^  having  drunk  largely,  went  into  her  bedroom,  and  two 
hours  afterwards,  her  husband,  in  attempting  to  enter  the  room,  found  the 
door  so  hot  that  it  gave  him  the  sensation  of  burning.  Aji  alarm  of  fire 
was  given,  and  the  room  was  entered  by  a  window.  There  was  a  nauseous 
odour  and  a  sense  of  suffocation  on  entering.  The  dead  body  of  the  woman 
was  found  on  the  floor  between  the  bed  and  the  hearth — the  head  being 
partly  under  the  bed,  and  the  legs  across  the  hearth.  There  was  no  fire  in 
the  grate,  and  the  trap  was  down.  The  floor  on  which  the  body  was  lying 
was  more  carbonized  than  burnt,  and  on  it  were  found  fi^agments  of  bones 
— some  of  the  ribs,  a  hand,  and  incinerated  remains.  The  head,  which 
was  swollen  and  of  a  violet-i*ed  colour,  presented  no  mark  of  burning. 
The  hair  was  not  burnt.  The  upper  part  of  the  trunk  was  not  burnt,  bat 
was  covei*ed  with  a  black  powder,  the  residue  of  the  burnt  clothing.  The 
left  arm  had  disappeared  from  the  shoulder.  The  right  arm  had  lost  the 
hand,  which  was  disarticulated  at  the  wrist.  The  elbow  joint  was  exposed, 
but  the  muscles  of  the  arms  were  not  destroyed.  The  left  side  and  front 
of  the  chest  were  widely  open,  but  thei*e  was  no  trace  of  the  thoracic  viscera. 
The  lower  ribs  were  separated.  The  walls  of  the  abdomen  were  gone, — ^its 
cavity  was  empty,  the  viscera  being  reduced  to  a  greasy  black  soot  adhering 
to  the  vertebr89.  The  bones  of  the  spine  and  pelvis  remained,  but  the 
muscles  and  fasciaa  had  disappeai*ed.  The  lower  limbs  from  the  thighs 
downwards  were  entii*e,  the  skin  being  covei'ed  with  a  black  powder — but 
there  were  no  blisters  or  vesications  on  these  parts. 

It  is  farther  stated  that,  although  thei*e  was  no  visible  source  of  fire 
or  ignition  in  the  room — and  the  bed  and  its  f  urnitai^e  had  escaped  burning 
— the  floor  was  still  burning,  but  without  flame,  when  the  room  was  entered. 
1^0  combustible  in  the  shape  of  candle,  matches,  or  fuel  was  found  near  the 
body.  No  noise  or  cry  of  alarm  was  heard,  and  the  people  living  opposite 
saw  no  light  or  flames  in  the  chamber  or  smoke  issuing  from  it. 

The  complete  destruction  of  the  clothes  by  burning  in  this  case  shows 
that  the  fire  was  ah  extra,  and  although  no  sources  of  combustion  were 
found  in  the  room,  still  this  does  not  preclude  the  possibility  of  an  accident 
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from  this  source.  The  woman  may  Have  had  matches  abont  her,  and  in 
her  intoxicated  state  an  accident  may  have  eafiilj  occurred,  by  which  her 
clothes  were  ignited  and  led  to  the  combustion  of  the  body  as  well  as  of 
the  matches.  This,  at  any  rate,  is  more  probable  than  the  theory  that  the 
viscera  of  her  body  should  haye  spontaneously  acquired  such  a  temperature 
as  to  lead  to  the  complete  destruction  of  her  clothing.  A  case  like  this 
proves  nothing  in  favour  of  the  theory  of  spontaneous  combustion.  It  is 
similar  in  its  details  to  that  of  Mrs.  Pulley^  a  case  of  murder  with  an 
attempt  at  concealment  (p.  721)'.  The  unequal  burning  of  the  body  was 
observed  in  both  cases. 

It  could  scarcely  be  supposed  that  the  question  of  the  spontaneous  com- 
bustion of  the  dead  human  body  would  present  itself  for  consideration,  yet 
the  following  case  bears  upon  this  point.  In  1865,  a  gentleman,  sot.  80, 
died  in  the  south  of  England  of  typhoid  fever.  It  was  noticed  that  there 
was  great  tympanitis.  His  remains  were  taken  to  Garston  and  interred 
in  the  family  vault  in  the  parish  church.  The  body  was  in  a  shell,  enclosed 
in  a  patent  metallic  coffin  and  an  oaken  one.  About  thirteen  months  after 
the  burial  a  foul  smell  was  perceived  in  the  church,  and  it  was  found  to 
issue  from  a  crevice  in  the  floor  immediately  over  the  vault  in  which  the 
coffins  had  been  placed.  The  vault  was  opened,  and  it  was  then  found  that 
the  coffins  in  which  the  body  was  placed  had  burst  opposite  to  the  breast, 
and  liquid  matter  was  oozing  from  the  body.  The  coffins  were  filled  with 
sawdust,  and  the  vault  was  left  exposed  for  the  night.  The  gas,  which  had 
been  lighted  in  the  church  during  the  exploration,  was  turned  off  at  the 
meter,  and,  as  it  was  supposed,  all  was  left  quite  safely.  The  next  morn- 
ing, when  the  workmen  entered,  the  vault  was  found  to  be  on  fire,  burn- 
ing, as  the  sexton  said,  with  a  blueish  flame  and  a  most  ofEensive  smelL 
By  throwing  water  and  earth  on  the  burning  mass  the  flames  were  extin- 
guished, and  it  was  then  found  that  the  wooden  coffin  of  the  deceased 
and  his  remains  were  entirely  consumed,  with  the  exception  of  the  silver 
coffin-plate  and  a  portion  of  the  intestines.  Another  coffin  in  the  same 
vault,  at  a  short  distance  from  it,  was  slightly  burnt  at  the  side. 

For  such  a  complete  destruction  of  the  body  to  have  taken  place,  the 
fire  must  have  been  going  on  for  some  hours  before  discovery.  None  of  the 
woodwork  or  any  other  part  of  the  church  was  injured,  and  the  place  was 
found  secure  as  on  the  previous  night.  Many  persons  set  it  down  to 
8X>ontaneous  combustion,  but  it  wa€  found  that  one  of  the  workmen  had 
been  smoking  in  the  vault,  and  might  have  carelessly  thrown  down  the 
lighted  paper  which  he  used.  This  may  have  kindled  the  cloth  covering  of 
the  coffin  and  sawdust,  and  assuming  that  the  gases  issuing  from  the  body 
were  of  a  combustible  nature,  like  those  described  as  issuing  from  dead  bodies 
advanced  in  putrefaction  (pp.  Ill,  112),  the  results  might  be  accounted 
for  without  reference  to  the  theory  of  spontaneous  combustion.  The  only 
inexpHcable  fact  of  the  case  is,  that  the  bones  are  stated  to  have  entirely 
disappeared,  as  these  are  chiefly  formed  of  incombustible  mineral  matter — 
calcium  phosphate  and  carbonate.  Dead  bodies  may,  as  it  has  been  else- 
where stated  (pp.  51,  96),  emit  light  and  heat,  and  evolve  inflammable  gases. 
But  these  gases  require  a  full  red-heat,  in  order  that  they  should  bum  and 
produce  the  usual  effects  of  burning.  In  this  case  the  sawdust  no  doubt 
acted  as  fuel,  and  thus  led  to  the  complete  burning  of  the  body. 

Time  required  for  the  httrmng  of  a  dead  body, — ^It  may  be  a  medico-legal 
question  whether,  on  discovering  a  body  much  burnt,  it  could  be  determined 
from  its  appearance  how  long  a  period  it  would  require  to  produce  the 
amount  of  destruction  observed.  An  answer  to  such  a  question  may  be 
necessary,  in  order  to  connect  a  person  with  the  perpetration  of  an  alleged 
crime,  but  the  question  does  not  admit  of  a  precise  answer.    A  conjecture 
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only  can  be  formed  from  the  facts  proYed  in  each  particnlar  case.  The 
human  body  contains  a  large  proportion  of  water  (72  per  cent.) ;  this  gives 
to  the  soft  stmctnres  a  power  of  resisting  combnstion.  At  the  same  time 
there  is  a  quantity  of  &t  in  the  body,  varying  in  different  parts,  but 
amounting  to  an  average  of  about  five  per  cent.  The  &t  or  oil  tends  to 
increase  ite  combustibility,  and  this  is  still  further  increased  if  it  is  placed 
on  any  combustible  article  which  can  imbibe  it,  such  as  a  mg  or  a  deal 
floor.  The  nature  of  the  dress  will  also  make  a  difference.  Under  a  strong 
and  active  flame,  which  might  subsequently  bum  out  before  the  discovery 
of  the  body,  there  would  be  a  degree  of  destruction  in  half-an-hour  which 
a  more  slow  and  smothered  combustion  would  not  effect  in  several  hours. 
In  the  case  of  the  Countess  of  Ooerlitz  (p.  723),  it  was  proved  that  she  had 
retired  to  her  room  between  three  and  four  o'clook  in  the  afternoon :  the 
Count  returned  at  seven  o'clock,  and  knocked  at  the  door  of  her  anteroom, 
but  receiving  no  answer  he  again  went  out.  Had  the  burning  of  the  body 
already  commenced,  he  would  have  perceived  it  by  the  smell  or  by  the  appear- 
ance of  smqke.  He  returned  again  at  nine  o'clock ;  and  during  this  second 
absence,  covering  an  interval  of  two  hourSy  a  bright  light  had  been  seen 
at  one  of  the  windows,  and  a  thick  smoke  issued  from  one  of  the 
chimneys.  There  is  a  little  discrepancy  as  to  the  time,  but  taking  the 
maximum,  the  amount  of  destruction  described  in  this  case  must  have 
occupied  less  than  two  hours,  and  probably  not  more  than  one  hour. 

This  question  actually  aix)8e  in  Beg.  v.  Hatto  (Aylesbury  Lent  Ass. 
1854).  The  deceased,  a  female,  was  found  dead  in  her  ix>om,  and  her 
body  much  burnt.  She  was  last  known  to  be  living  at  about  a  quarter- 
past  eight  o'clock  in  the  evening,  and  her  body  was  found,  still  smoulder- 
ing with  fire,  on  the  floor  of  the  ix>om,  at  about  a  quarter-past  eleven 
o'clock.  The  only  persons  known  to  have  been  in  the  house  were  the 
prisoner  and  the  deceased.  The  pi*isoner  pretended  that  he  knew 
nothing  of  the  ciix;umstances  attending  her  death,  and  endeavonreil  to 
make  it  appear  that  robbers  might  have  broken  into  the  house  and  com- 
mitted the  muinier  at  some  penod  of  the  thi*ee  hours  during  which  he 
alleged  that  he  was  asleep  in  bed.  It  >vas  suggested,  in  order  to  exclnde 
this  hypothesis — which,  however,  was  sufficiently  excluded  by  other  ^ts 
— ^that  the  act  of  murder,  with  the  attendant  burning,  must  have  occupied 
the  whole  of  the  time  intervening  between  the  period  at  which  deceased 
was  last  seen  living,  and  the  period  at  which  her  body  was  found.  The 
medical  man  who  examined  the  deceased  found  that '  both  knees  were  con- 
sumed by  fire,  and  the  thighs,  as  well  as  the  private  parts,  were  burnt  to  a 
cinder — leaving  the  shafts  of  the  thigh-bones  exposed  and  charred  for 
seveitil  inches.  Between  the  thighs  and  the  feet,  the  floor  underneath  had 
been  burnt  away,  and  the  leg-bones  had  fallen  through  the  floor,  leaving 
the  feet  nnbumt  on  the  floor.'  He  expi*essed  an  opinion  that  it  would  take 
from  two  and  a  half  to  three  hours  in  order  to  consume  the  body  to  this 
degree ;  thus  covering  the  whole  interval  during  which  deceased  and 
prisoner  were  in  the  house  together.  It  should  be  stated  that  the  clothes 
of  the  deceased  were  much  burnt,  and  that  beneath  the  body  there  was  a 
hempen  mat,  so  combustible,  owing  to  the  melted  human  fat  with  which  it 
was  impregnated,  that  when  ignited  it  burnt  like  a  link.  The  guilt  of  the 
prisoner  was  made  sufficiently  evident  from  other  circumstances  proved  in  the 
case,  which  were  quite  inconsistent  with  his  innocence.  It  is  obvious  that 
an  opinion  on  such  a  subject  must  be  in  all  cases  conjectural,  since  the 
effects,  ccBteris  paribus^  depend  as  much  on  the  intensity  as  on  the  duration 
of  the  heat.  It  was  indeed  just  as  probable,  medically  speaking,  that,  with 
a  large  body  of  flame,  the  amount  of  injury  met  with  might  have  been  pro- 
dnoed  in  an  hour  as  in  three  hours.    The  confession  of  the  prisoner,  subse- 
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quently  made,  shows  that  the  burning  observed  mnst  have  taken  p 
less  than  two  hours,  and  perhaps  within  an  hour  and  a  half.  The  ( 
case  (p.  723),  and  some  others,  prove  that  a  short  period  may 
for  a  large  amount  of  destruction,  and  that,  judging  by  what  re 
the  combustible  materials  consumed  appear  to  bear  only  a  small  pro{ 
to  the  parts  of  the  body  burnt.  This  may  be  accounted  for  by  th€ 
volume  of  flame  produced  during  the  combustion  of  articles  of 
clothing. 
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